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EDITORIAL 

The World of Welding ... 
and More 

You have probably already started making your plans to attend North America's 
greatest annual event devoted to welding and metal fabricating: FABTECH. This year's 
giant FABTECH exposition is set for November 14-17 at McCormick Place in Chicago, 
111., which has proven to be such a premier destination for the show that we return there 
every other year. Chicago's popularity with both show attendees and exhibitors is easy to 
understand, considering the area's huge manufacturing and construction base, its central 
location, travel convenience, and the city's broad appeal and hospitality to visitors. 

A big part of what makes FABTECH successful is the wide spectrum of technologies 
it embraces. A quick look at its cosponsors makes this evident: the American Welding 
Society (AWS), the Society of Manufacturing Engineers (SME), the Fabricators & 
Manufacturers Association, International (FMA), the Precision Metalforming 
Association (PMA), and the Chemical Coaters Association International (CCAI). These 
well-known and respected organizations ensure a strong audience interest from proven 
buyers — all looking for better and more efficient ways to produce quality metal 
products and structures. 

After hosting its own AWS Welding Show for more than 50 years, the American 
Welding Society knew it was a strong value-added move back in 2005 to form an alliance 
with the FABTECH event. What we have seen since is true synergy that benefits both 
exhibitors and show attendees. Overall exhibit space this year will be greater than ever, 
topping 500,000 net square feet, and more than 30,000 visitors are expected to attend. 

Successful exhibitions in any field involve a precise mix of worthwhile displays and 
information, education, and demonstrations that will naturally bring forth intelligent deci- 
sions on how to move ahead successfully. The ultimate value added in a show like ours is 
having a large number of motivated attendees seeking solutions from the exhibitors. Done 
right, this mixture of ideas and technologies benefits everyone involved. 

In addition to the exhibits, here are some of the unique features of this year's show 
that are bound to grab your interest and sharpen your competitive edge: 
• A talk by Congressman Don Manzullo on strengthening U.S. manufacturing and cre- 

ating jobs. 
• A keynote presentation on "Growing Your Business through Innovation" by interna- 

tionally recognized authority Robert Tucker. 
• A state-of-the-industry executive outlook by industry experts. 
• A look at the total cost of sending business offshore. 
• New product presentations in the Solutions Showcase Theater. 
• The Professional Welders' Open Competition. 
• A Buyer Appreciation Day, offering many Exhibitor Show Specials. 
• The AWS Professional Program, featuring cutting-edge welding research. 
• The RWMA Resistance Welding School. 
• The AWS Awards Luncheon, and the AWS Image of Welding Awards at the Section 

Appreciation Luncheon. 
• The National Welding Education Conference, and the 8th Conference on Weld 

Cracking. 
• The brand-new AWS Foundation trailer, where the public can try virtual welding and 

learn more about the tremendous opportunities offered by careers in welding. 
• AWS conferences and seminars on topics ranging from power source innovations to 

thermal spray technology, and much more. 
This is just a sampling of what you can accomplish 

at this year's FABTECH exposition. The whole event 
is tailored to solving your manufacturing and con- 
struction problems, and providing a competitive 
advantage to your company and to you, personally. We 
hope you'll join us again this November in Chicago for 
what is bound to be the most valuable FABTECH 
event you have ever experienced. 

\     % ^M   Ray Shook 
1   KH I  AWS Executive Director 
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WASHINGTON 
WATCHWORD 

BY HUGH K. WEBSTER 
AWS WASHINGTON GOVERNMENT AFFAIRS OFFICE 

NIST Selects First Chief 
Manufacturing Officer 

The National Institute of Standards and Technology (NIST) 
has appointed Michael F. Moinar its first chief manufacturing 
officer. Moinar is a licensed professional engineer and certified 
manufacturing engineer who once served as a federal fellow in 
the White House Office of Science and Technology Policy. Most 
recently, he was director of environmental policy and sustainable 
development at Cummins, Inc., a company that designs and man- 
ufactures commercial engines and power-generation systems. 

As chief manufacturing officer, Moinar will be responsible 
for planning and coordination of NIST's broad array of manu- 
facturing research and services programs and will serve as NIST's 
central point of contact with the White House, the Department 
of Commerce, and other agencies on technical and policy issues 
related to manufacturing. 

House Subcommittee Hoids Fieid 
Hearing on Job Growth 

The House Education and Workforce Subcommittee on 
Higher Education and Workforce Training held a field hearing 
in August titled, "Reviving Our Economy: The Role of Higher 
Education in Job Growth and Development." The hearing fea- 
tured two panel discussions, one on the economy and job oppor- 
tunities, and the second on the ability of higher education insti- 
tutions to successfully prepare graduates to join the workforce. 

More information, including copies of witness' testimony, is 
available at www.edworkforce.house.gov/hearings. 

OSHA Enhances Whistiebiower 
Protection Program 

In response to a Government Accountability Office audit that 
found "significant deficiencies" in the whistiebiower protection 
role of the Occupational Safety and Health Administration, 
OSHA has announced significant enhancements, including in 
the areas of personnel training and internal systems. OSHA is 
presently charged with enforcing 21 federal whistiebiower statutes 
in the areas of labor, environment, and consumer protection. 
These laws generally prohibit employers from retaliating against 
employees who raise various protected concerns or provide pro- 
tected information to the employer or to the government. 

U.S. Signs Antitrust Pact with China 

The U.S. Department of Justice and Federal Trade Commis- 
sion have signed a memorandum of understanding (MOU) with 
corresponding enforcement agencies in China regarding cooper- 
ation in antitrust matters. The MOU essentially creates a long- 
term framework for joint activity, through information exchanges, 
training programs, and workshops. Whether this will lead to 
China becoming more helpful in specific antitrust investigations 
involving Chinese companies remains to be seen. 

New Export Definition of 'Defense 
Services' Proposed 

The U.S. Department of State proposes to ease export restric- 
tions under the International Traffic in Arms Act (ITAR) by 

changing the definition of "defense services." The State Depart- 
ment believes the current definition is overly broad, capturing 
certain forms of assistance or services that do not warrant ITAR 
control. The proposed change narrows the focus of services to 
furnishing of assistance (including training) using "other than 
public domain data," integrating items into defense articles, or 
training of foreign forces in the employment of defense articles. 
As a result, services based solely upon the use of public domain 
data would not constitute defense services and, therefore, would 
not require a license, technical assistance agreement, or manu- 
facturing license agreement to provide to a foreign person. 

The proposed rule also provides that a license is not required 
when foreign companies hire U.S. citizens if no technical data 
would be transferred by the U.S. citizen to the foreign employer. 

Labor Suspends Prevailing Wage 
Determinations in Green Card Certifications 

In response to a federal court order, the Department of Labor 
has temporarily suspended processing prevailing wage determina- 
tions, as well as redeterminations, until further notice. This is being 
done to allow Labor, as mandated by the order of the court, to re- 
calculate prevailing wages for the H-2B temporary nonagricultural 
worker program. This will directly affect the labor certification pro- 
gram for green card cases, since an employer cannot file a certifi- 
cation for a foreign national employee without a valid prevailing 
wage determination issued by the Department of Labor. 

Agency Scientific Integrity Policies 
Largely on Schedule 

Federal departments and agencies are making significant 
progress in the development of scientific integrity policies, as 
called for by White House Office of Science and Technology Pol- 
icy. These policies are intended to promote the integrity of sci- 
entific activities each agency undertakes and to ensure that such 
scientific integrity informs management and policy decisions. 
Among other measures, it is expected that each agency policy 
will provide for independent peer review of data and research 
used to support policy decisions, as well as inclusion of explana- 
tions of underlying assumptions and descriptions of probabilities 
associated with both optimistic and pessimistic projections, in- 
cluding best-case and worse-case scenarios. 

HIPAA Audits Imminent 

The U. S. Department of Health and Human Services has an- 
nounced that it has retained a contractor to begin doing random 
audits for compliance with the Health Insurance Portability and 
Accountability Act (HIPAA). The audits are presently scheduled 
to commence prior to the end of 2011, with the first audit phase 
scheduled to end by December 31, 2012. Among areas that may 
be the focus of these audits are incident detection and response; 
access log review; up-to-date software; and secure wireless net- 
work. 

It is unclear whether entities that are "business associates" 
under HIPAA will be included in these audits.* 

Contact the AWS Washington Government Affairs Office at 
1747 Pennsylvania Ave. NW, Washington, DC 20006; e-mail 
hwebster@wc-b.com; FAX (202) 835-0243. 
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PI7E55 TIME 
NEWS 

Weld-Ed Receives $2.9 Million Award from NSF 
The National Center for Welding Education and Training has recently been awarded 

a $2.9 million funding grant from the National Science Foundation (NSF). 
This center, known as Weld-Ed and housed on the campus of Lorain County Com- 

munity College, Elyria, Ohio, will use the three-year continuing grant to strengthen its 
efforts to advance educational curricula and instructor professional development in an 
ongoing effort to increase the number of certified welding technicians to meet work- 
force demands around the country. 

According to the National State of the Welding Industry Report, published by Weld- 
Ed, the welding industry is currently scrambling to meet the hiring needs of at least 
30,000 additional welding professionals annually, in an effort to produce 238,000 new 
and replacement workers through 2019. 

To do that, the industry must acclimate to changing technology and increasingly spe- 
cialized fields, according to Duncan Estep, center director and coprincipal investigator 
of Weld-Ed. Monica Pfarr of the American Welding Society Foundation serves as prin- 
cipal investigator on the grant. 

The award will enable Weld-Ed to pursue several objectives the center has outlined, 
including developing a national welding educators' certificate program; expanding pro- 
fessional development for welding faculty in new technologies; expanding and increas- 
ing the effectiveness of the center and its Regional Partners Network to address mar- 
ket-driven needs and the use of distance learning applications in sharing curricula be- 
tween institutions and in delivering coursework; and developing and implementing a 
strategy to deliver technical assistance and consulting services to community and techni- 
cal colleges, universities, K-12 school districts, and the welding industry. 

FABTECH Canada to Debut in March 2012 

FABTECH Canada 2012 will be held for the first time March 20-22, 2012, at the 
Toronto Congress Centre, Toronto, Ont., Canada. The event, sponsored by the Ameri- 
can Welding Society, Society of Manufacturing Engineers, and the Fabricators & Manu- 
facturers Association, International®, will showcase the latest technologies geared 
toward the needs of Canada's 1.5 million employees in the automotive, construction, 
and energy industries. Visit www.fabtechcanada.com for additional information. Show 
updates will be posted on Twitter and Linkedln. 

Colfax Offers to Acquire Charter Int'l for $2.4 Billion 

Colfax Corp., Fulton, Md., a global supplier of fluid-handling products, and Charter 
International pic, Dublin, Ireland, the owner of welding and cutting company ESAB, 
have reached an agreement on the terms of a recommended offer by Colfax to acquire 
Charter for 910 pence (approximately $14.45) per Charter share, comprised of 730 pence 
in cash and a fixed ratio of 0.1241 Colfax common shares per Charter share. The stock 
portion of the consideration is valued at 180 pence. 

The acquisition, unanimously recommended by Charter's board of directors, is ex- 
pected to enable the combined company to benefit from secular growth drivers; provide 
an extra growth platform in the welding and cutting industry; and deliver earnings growth 
as well as double digit returns on invested capital within three to five years. 

The transaction will be financed by Colfax with a combination of balance sheet cash, 
new bank debt that will be arranged by Deutsche Bank and HSBC, from which it has re- 
ceived $2.1 billion in firm commitments, and new equity of $805 million to be provided 
by certain existing investors. 

GAWDA to Break $1 Million in Charitable Contributions 

The Gases and Welding Distributors Association (GAWDA), Miami, Fla., is about 
to break the $1 million mark in charitable contributions through its GAWDA Gives Back 
campaign. Over the past 12 years, $975,053 has been donated to help charities in the 
host cities of its annual convention. This year. New York City will host its event. 

For this year's recipients of its charitable contributions, GAWDA has selected the 
FDNY Fire Family Transport Foundation, dedicated to the well-being of the fire de- 
partment family, and the Pencil Fellows Program, which provides career-minded juniors 
and seniors in New York City public high schools learning experiences through full-time 
paid summer internship positions. 

The 2011 Annual GAWDA Convention will take place Oct. 9-11 at the Times Square 
Marriot Marquis.^ 
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NEWS OF THE 
INDUSTRY 

Adult students enrolled in the welding technology program at Franklin 
Technology Center, Joplin, Mo., practice their skills. The school's 
new temporary facility opened in record time after a tornado hit the 
city on May 22. (Photos courtesy of Franklin Technology Center.) 

Joplin Welding Program Reopens in Temporary Location Following Devastating Tornado 

On May 22, an EF5 multiple-vortex tornado — the deadliest 
tornado to hit the United States since 1947 — devastated Joplin, 
Mo. Among the many buildings destroyed were Joplin High 
School and the Iowa Street campus of Franklin Technology Cen- 
ter (FTC). However, after only 60 days of construction, FTC 
students started the first day of school August 17 in a 50,000- 
sq-ft temporary facility at 420 Grand Ave. in Joplin. 

The new space, dedicated to technical/vocational education, 
picks up all of the center's half-day and evening programs. It of- 
fers 13 areas of study, including welding technology; assists seven 
sending schools; has community education classes; and serves 
300 high school students as well as 65 adult students. 

"Franklin Technology Center will be celebrating its 75th year 
of existence in 2012," Dave Rockers, the center's director, said 
in an announcement. He added that working together with part- 
ners, the center will do its part to rebuild the city. 

R. E. Smith Construction Co., Joplin, served as the project's 
general contractor. The renovation included adding a welding 
shop with 18 welding and 6 oxyfuel cutting booths, all with ven- 
tilation systems; remodeling existing offices; a culinary arts 
kitchen; an auto collision classroom/area; an auto tech division; 
classrooms for medical/nursing and labs, computer science, com- 
puter drafting, HVAC, and construction tech; a commons area 
for team building efforts in anticipation of SkillsUSA events; 
and a student store. 

"We are pleased with it and happy to be here," said Steve 
Reed, the center's assistant director. 

David Noah and Chuck Sexson teach welding technology, a 
720-h certificate program. Currently, Noah instructs 36 high 
school students during the day, and Sexson trains 11 adult stu- 
dents at night. The semester is expected to end in May 2012. 

Study areas include basic safety in the welding lab; interpret- 
ing blueprints; operating welding and cutting processes; oxyfuel 
cutting; shielded metal arc, gas metal arc, and gas tungsten arc 
welding; theory of heat treating metals; testing/inspecting welds; 
and plasma CAM processes. 

Students receive a combination of classroom lectures with 
demonstrations and lab instruction including hands-on exer- 
cises. They also test according to the American Welding Soci- 
ety Dl.l, Structural Welding Code — Steel, along with the Amer- 

ican Society of Mechanical Engineers Welder Performance Qualifications exam. 
The new lab contains 18 welding machines along with electrodes, autodarkening helmets, jackets, and gloves donated by The 

Lincoln Electric Co., Cleveland, Ohio, and Miller Electric Mfg. Co., Appleton, Wis. 
In addition, the lab features a Victor® travel torch, pipe beveling machine, Edwards Mfg. Co. 75-ton ironworking system, and 

numerous hand tools. Extra cutting machines are on order. 
"Our school was hit hard by the tornado on May 22nd. When I saw the devastation, I was overwhelmed and saddened by the de- 

struction. I've had the opportunity to train more than 600 entry-level welders in my 20 years here at FTC, and at that moment, I 
wasn't sure I would get to do that again," said Noah. "I have been humbled by the generosity of our local community as well as the 
business and industry professionals related to the welding field. I never would have imagined so many people coming together to 
make sure our temporary facilities were of the best quality, so that my students' training would not be interrupted, and for that I am 
thankful." 

To learn more about Franklin Technology Center, vvsAiftcjoplin.org. 

A Franklin Technology high school student tries his hand at oxyfuel 
cutting while a colleague watches on. 
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Web Site Is a Virtual Welding and Cutting 
Industry Marketplace 

BUG-O Systems, Canonsburg, Pa., is introducing Weld.com, 
a new resource for the welding and cutting industry to address 
all aspects of the field. It's expected to be live by Oct. 1. 

"Weld.com provides more than just a company profile and 
some contact information," said Chip Cable, its founder. 

The Web site will give users the opportunity to engage with 
industry leaders, see full line 
cards and product reviews 
without leaving the site, and 
find what they need through 
multiple search features. It's 
geared toward being an all- 
encompassing marketplace 
for the welding industry. 
Users can also find informa- 
tion on manufacturers, dis- 
tributors, manufacturer's rep- 
resentatives, consultants, 
schools, job postings, and 

more. It will present up-to-date news on new product applica- 
tions to getting help with your own applications. 

For a limited time, companies can be registered for a free 
listing. Contact Todd Clouser, tclouser@weld.com, for more 
information. 

Owens C. C. Unveils $1.1 Million Welding 
Design Center 

Geared to be an all-encompass- 
ing market in the welding indus- 
try, 'WeiA.com features a directory 
that will allow users to find what 
they need quickly. 

The Welding Design Center at Owens Community College features 
60 welding booths. Above, student Scott McDonald of Toledo per- 
forms a 6G welding performance test. (Photo courtesy of Owens 
Community College.) 

Owens Community College recently unveiled its new $1.1 mil- 
lion, 14,512-sq-ft Welding Design Center at the Toledo-area cam- 
pus. It features up-to-date technological and academic resources 

For info go to www.aws.org/ad-index 
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specific to welding for several degree and certificate programs. 
"The need for highly skilled welding professionals is greater 

than ever before," said Jim Gilmore, the college's chair of man- 
ufacturing and industrial operations. 

Two large classrooms house 60 welding booths, 12 cutting 
booths, and eight grinding stations with technology for students 
to receive hands-on training for the shielded metal, gas metal, 
and gas tungsten arc welding processes. Thirty-six booths offer 
argon and carbon dioxide for welding purposes, while oxygen and 
acetylene are provided in 12 cutting booths. The center also in- 
cludes a 1813-sq-ft storage complex for welding materials. 

In addition, 68 workstations feature a welding fume extrac- 
tion system with technology designed to extract metalworking 
particulate. 

The center is utilized by students pursuing an associate's degree 
in welding as well as gas metal arc, gas tungsten arc, and shielded 
metal arc welding, plus welding precertification certificates. It was 
designed by the firms Stough and Stough Architects of Sylvania 
and MDA Engineering, Inc., in Maumee, Ohio. Midwest Contract- 
ing, Inc., Holland, Ohio, served as general contractor. 

ExxonMobil Grants License to Nippon 
Steei for Fieid Weiding Technoiogy 

ExxonMobil Corp. has granted Nippon Steel Corp. a license 
to use its patented field welding technology to construct high- 
pressure pipelines made with X120 ultrahigh-strength steel. 

ExxonMobil pursued an X120 development program to en- 
sure its field welding technology would meet X120 strength re- 
quirements and be compatible with conventional pipeline con- 
struction practices. The technology uses the pulsed gas metal arc 
welding process with a proprietary solid welding wire and argon- 

ExxonMobil Corp. recently granted Nippon Steel Corp. a license 
for patented field welding technology used to create high-pressure 
pipelines made with X120 ultrahigh-strength-steel linepipe. 

based shielding gas. Welding is performed using standard auto- 
mated and semiautomated welding tools. 

Also, the technology includes the right to manufacture the 
proprietary welding wire. It is believed signing of the license 
agreement makes Nippon Steel the world's first and sole pipe 
manufacturer having available both a mill to manufacture X120 

— continued on page 14 
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iinepipe and ExxonMobil welding technology for pipeline 
construction. 

X120 ultrahigh-strength Iinepipe was jointly developed by 
Nippon Steel and ExxonMobil's Upstream Research Co. It's a 
safe method of transporting natural gas from remote regions to 
urban customers using high-pressure, large-diameter pipelines. 

CDA Approves Change for Zirconium 
Copper C15000 

Cadi Co., Inc., Naugatuck, Conn., recently requested the Cop- 
per Development Association (CDA) to consider the composi- 
tion listing revision of Zirconium Copper C15000 to complement 
international standards. 

The association's UNS listings for composition requirements 
of the alloy does not make a provision for impurities other than 
the footnote for Cu-I- Zr minimum, particularly when the Zr con- 
tent is at or near the top of the limit. In addition, copper deter- 
mination in the industry for this alloy is typically determined by 
difference, as spectrographic methods do not yield the required 
precision for a requirement of 99.80% minimum. 

The CDAs Technical Service and Standards Advisory Com- 
mittee approved this request at its June 2011 meeting. The ad- 
justment will be added to the SAE ASTM Metals & Alloys in the 
Unified Numbering System. Also, an alloy composition revision 
is being requested to the American Welding Society's Jl Com- 
mittee on Resistance Welding Equipment. 

Details of the current composition for C15000 can be found 
at www.copper.org or www.cadicompany.com. 

— continued on page 164 
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BRAZING 
Q&A 

Q: We silver-brazed what we thought was 
a so-called "oxygen-free" grade of copper 
(C10200) in our hydrogen brazing furnace 
at 1500oF (8150C), using BAg-8 filler 
metal, and the parts did not braze well at 
all. The parts came out of the furnace with 
blisters and cracks on their surfaces. 
When we analyzed the now-ruined copper, 
we found it actually to be Copper-110 
(UNS C11000), i.e., tough-pitch copper, 
rather than an oxygen-free grade. The 
parts came with a certification stating it 
was C10200. Why does this blistering/ 
cracking occur with C110, and what can 
we do to prevent it from happening again? 
What about the certification? 

A: Copper-110 (also specified as C110, or 
UNS C11000), and known as electrolytic 
tough pitch (ETP) copper, has about 
0.02-0.06% oxygen in its matrix as cuprous- 
oxide, primarily along the grain bound- 
aries. Because hydrogen atoms are so 
small, they can easily penetrate deeply into 
any metal matrix when that metal is heated 
in a hydrogen-containing atmosphere. 

BY DAN KAY 

In your case, you heated the parts to 
1500oF (about 8150C) and the hydrogen 
atoms penetrated deep into the C110 ma- 
trix, reacting with the oxygen encoun- 
tered, to form H2O molecules, which 
under the high heat of your brazing 
process, then formed steam. The expand- 
ing steam can form blisters on the metal 
and crack the grain boundaries, etc. This 
is a nonreversible reaction, and is a good 
example of what we call "hydrogen em- 
brittlement" of the metal. 

To prevent this problem, C110 (ETP) 
copper should never be brazed in hydrogen, 
but only in a nonreactive gas such as argon 
or nitrogen. It can also be brazed in a vac- 
uum atmosphere (if precautions are taken 
to perhaps use a partial pressure of argon in 
the furnace to prevent any outgassing of the 
copper itself). In fact, it's probably wise to 
braze ALL copper parts in such nonreactive 
atmospheres, just to be on the safe side, 
since there is usually some tiny amount of 
oxygen present in all grades of copper. 

Now, as far as the certification you re- 
ceived with the copper sent to you for 
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brazing, please understand that such mis- 
takes are rare. The vast majority of certs 
sent to folks are good, and accurate rep- 
resentations of what you have received. 
However, having said that, there are occa- 
sions (though rare) when the certification 
does not match the material. Someone at 
the company who sent the material to you 
grabbed the wrong material by mistake, 
and for whatever reason, failed to see that 
he/she was sending the incorrect material 
with the certification. Again, this is rare. 
But, if this happens, then that certification 
suddenly takes on new value, since it is a 
legal document. You can now use that to 
go back to your supplier to seek restitution 
for the mistake they made. 

A word of caution about such restitu- 
tion — in this litigious society, I personally 
recommend some compassion. Everyone 
makes mistakes. May I suggest that you 
follow the motto, "Do unto others as you 
would have them do to you." If you had 
made that mistake of sending out the 
wrong material, how would you want your 
customer to respond to you?^ 

This column is written sequentially by 
TIM P. HIRTHE, ALEXANDER E. 
SHAPIRO, and DAN KAY. Hirthe and 
Shapiro are members of and Kay is an ad- 
visor to the C3 Committee on Brazing and 
Soldering. All three have contributed to the 
5th edition ofAWS Brazing Handbook 

Hirthe (timhirthe@aol.com) currently 
serves as a BSMC vice chair and owns his 
own consulting business. 

Shapiro (ashapiro@titanium-braz- 
ing.com) is brazing products manager at Ti- 
tanium Brazing, Inc., Columbus, Ohio. 

Kay (Dan@kaybrazing.com), with 40 
years of experience in the industry, operates 
his own brazing training and consulting 
business. 

Readers are requested to post their ques- 
tions for use in this column on the Brazing 
Forum section of the BSMC Web site 
www.brazingandsoldering.com. 

Change of Address? 
Moving? 

Make sure delivery of your Welding 
lournal is not interrupted. Contact 
Maria Trujillo in the Membership 
Department with your new address in- 
formation — (800) 443-9353, ext. 204; 
mtrujillo @aws. org. 
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ALUMINUM 
Q&A BY TONY ANDERSON 

Qt Recently, I came across an alloy called 
Weldalite® Alloy 2195. Apparently, this 
material is an aluminum-lithium alloy. 
Why is lithium added to aluminum, where 
are these alloys used, and can they be 
welded? 

A: Why lithium is added to 
aluminum. 

One method for lowering the density 
of an aluminum alloy is to add an element 
that has lower atomic weight. Lithium is 
the most effective metallic addition for 
lowering the density of aluminum. For 
each 1% of lithium added to aluminum 
(up to the 4.2% lithium solubility limit), 
there will be a reduction of density of 
about 3%; this is accompanied by an in- 
crease in modulus of around 5%. Further- 
more, a small addition of lithium pro- 
motes the precipitation strengthening of 
these alloys through the formation of a 
homogeneous distribution of coherent, 
spherical A^Li precipitates that form dur- 
ing heat treatment. The combined den- 
sity-reducing effect and the precipitation- 

strengthening characteristic of lithium are 
the primary reasons for its selection as the 
alloying element used for the develop- 
ment of low-density, high-strength alu- 
minum-based alloys. 

Where These Alloys Are Used 

Most aluminum-lithium alloys were 
developed for aircraft and aerospace ap- 
plications where welding of high-strength 
aluminum alloys was not the preferred 
joining technique. An exception to this is 
Al-5Mg-2Li-0.14Zr Alloy 1420, which was 
developed in the 1960s in the Soviet 
Union for welded applications. In the 
early to middle 1980s, the potential to re- 
duce the weight of welded launch systems 
by using aluminum-lithium alloys was rec- 
ognized. Studies were initiated to assess 
the weldability of the recently developed 
Al-Cu-Li-(Mg)-Zr alloys, such as 2090, 
2091, and 8090. Other studies were de- 
signed specifically to develop aluminum- 
lithium alloys with weldability as a design 
property. These latter alloys were trade- 
marked Weldalite® alloys and include 

Table    1    —    Typical    Compositions    of 
Aluminum-Lithium Alloys 

Alloy Cu Li Mg       Ag       Zr 

1420* — 2.0 5.0 — 0.14 
2090 2.7 2.2 — — 0.12 
2091 2.0 1.9 1.3 — 0.12 
2094 4.5 1.25 0.4 0.4 0.14 
2195 4.0 1.0 0.4 0.4 0.14 

^Variants of 1420 exist also with chromium, man- 
ganese, or both. 

registered variants 2094 and 2195, as well 
as others. Their compositions are shown 
in Table 1. Lithium is an effective addition 
to aluminum alloys because it reduces 
alloy density and increases stiffness. Alu- 
minum-lithium alloys often contain cop- 
per or magnesium, or both, as the primary 
alloying elements for increased strength. 
Most commercial aluminum-lithium al- 
loys also contain zirconium, because of its 
ability to refine grains and inhibit recrys- 
tallization. 

^2  1^ 
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Weldability Of Aluminum-Lithium 
Alloys 

With the correct composition, alu- 
minum-lithium alloys can be strong and 
weldable. Weldability of aluminum alloys 
is generally defined as resistance to hot 
cracking. Aluminum-lithium alloys can be 
weldable; however, hot cracking has been 
reported for some alloys. A particular 
problem in welding Al-Li alloys is their 
propensity for weld-zone porosity, which 
results from the reactivity of lithium. Nev- 
ertheless, low-porosity weldments can be 
fabricated by use of proper preweld prepa- 
ration, which includes chemically or me- 
chanically milling the surfaces to be 
joined, coupled with the use of an inert 
gas cover during welding. 

By considering the known hot-crack- 
ing susceptibility of binary and ternary 
model alloys as a starting point for alloy 
design, Al-Cu-Li Weldalite® alloys were 
specifically designed to be weldable. The 
first such alloy was designed to be above 
the solid solubility limit where hot- 
cracking resistance is often very good be- 
cause of the ability of the solute-rich eu- 
tectic liquid to heal weld cracks by a back- 
filling mechanism during the final stages 
of solidification. Initial heats contained 
6.3% copper, the level in conventional 
Alloy 2219, whose excellent weldability is 
in part responsible for its use as the main 
structural alloy on the Space Shuttle ex- 
ternal tank. 

Welding trials based on the function of 
copper content showed that the Alloy Al- 
XCu-l.3Li-0.4Ag-0.4Mg-0.14Zr could be 
readily welded with no discernible hot 
cracking at copper levels down to 4.5% 
and possibly lower. Because all of the alloy 
compositions in this study were above the 
solid solubility limit, decreasing the cop- 
per level did not reduce strength in this 
composition range. As expected, fracture 
toughness and ductility increased with de- 
creasing copper level, so the nominal 4.5% 
level was selected, and the alloy was reg- 
istered as 2094. 

As the properties of commercial lots 
of 2094 plate became available, trade stud- 
ies revealed that greater weight savings 
could be achieved at higher toughness lev- 
els even with a slight decrease in strength. 
This gave rise to Alloy 2195 with the nom- 
inal composition Al-4.0Cu-l.0Li-0.4Ag- 
0.4Mg-0.14Zr. Commercially available 
filler Alloy 2319, with a high copper level 
of 6.3%, was selected to ensure hot-crack- 
ing resistance via base-filler mixing. 

Two major obstacles to obtaining 
sound. X-ray-clear welds in any Al-Li alloy 
are the fairly thick surface oxide layer, 
which must be removed prior to welding, 
and the high reactivity of lithium with oxy- 
gen and hydrogen, necessitating addi- 
tional inert gas shielding requirements. 
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Fig. 1 — Weldment tensile strength vs. temper- 
ature for Weldalite® Alloy 2195 compared 
with 2219; each welded using 2319 weld wire. 

Experiments with variable polarity 
plasma arc welding (VPPAW) confirmed 
that defects are consistently encountered 
in welds unless 0.010 to 0.015 in. (0.254 to 
0.396 mm) of material is mechanically or 
chemically removed from weld lands and 

Fig. 2 — Weldment toughness as a function of 
temperature for Weldalite® Alloy 2195 and 
conventional Alloy 2219; each welded using 
2319 weld wire. 

adjoining surfaces before welding. Once 
the initial mill-produced oxide layer is re- 
moved, however, it does not reform to the 
same extent, even if the material is left ex- 
posed to shop environments for extended 
periods of time. 

Complete Gas 
Safety Solutions 

Flashback Arresters 
Quick Connectors 
Thermal Spray 
Custom Heating Solutions 
Gas Manifold Equipment 

For info go to www.aws.org/ad-index 

A study was performed to compare the 
as-welded weldment properties of 
2195/2319 with those of 2219/2319 using 
VPPAW. Long transverse tensile proper- 
ties and weldment toughness, as measured 
by fracture strength of surface-cracked 
toughness panels, were measured for each 
alloy weldment as a function of tempera- 
ture. Surface cracks were introduced at 
the weld centerline or the weld interface 
on selected specimens. 

Neither 2195 nor 2219 displayed any 
hot-cracking problems. The weldment 
tensile strength of 2195/2319 was signifi- 
cantly greater than that of 2219/2319 at 
both ambient and cryogenic tempera- 
tures — Fig. 1. The mean 70oF (21°C) 
tensile strength of the 2195 VPPA weld- 
ments was 56.6 ksi (390 MPa), signifi- 
cantly higher than that of 2219 and higher 
than that of any known aluminum alloy 
VPPA weldments at that time. As can be 
seen, the weldment toughness of 
2195/2319 is also superior to that of 
2219/2319 at both ambient and cryogenic 
temperatures — Fig. 2. 

Conclusions 

Lithium is added to aluminum to cre- 
ate low-density, high-strength alloys pri- 
marily used in the aerospace and aircraft 
industries. Some of the aluminum-lithium 
alloys can be difficult to weld and exhibit 
hot-cracking tendencies. However, there 
are other aluminum-lithium alloys that 
have been developed to have good weld- 
ability. Provided the appropriate base ma- 
terial is selected and suitable precleaning 
and welding procedures are used, there 
are aluminum-lithium alloys that can and 
are welded very successfully.♦ 

Acknowledgment 

Source: American Welding Society 
(AWS) Welding Handbook Committee. 
1996, Welding Handbook, 8th edition, Vol- 
ume Number 3, Chapter 1. 

TONY ANDERSON is director of aluminum 
technology, ITW Global Welding Technology 
Center. He is a Fellow of the British Welding In- 
stitute (TWI), a Registered Chartered Engineer 
with the British Engineering Council, and holds 
numerous positions on AWS technical commit- 
tees. He is chairman of the Aluminum Associa- 
tion Technical Advisory Committee for Welding 
and author of the book Welding Aluminum 
Questions and Answers currently available from 
the A WS. Questions may be sent to Mr. Ander- 
son do Welding Journal, 550 NWLeJeune Rd., 
Miami, FL 33126, or via e-mail at tony.ander- 
son@millerwelds.com. 

m OCTOBER 2011 



3 Steps 
TO A      ^ 
PERFECT FINISH 
by Mercer Abrasives 

. ^ 

BtK*, 

v 
• 

I 
» 

u MbKLbK ADKAOI Vbb Whether the job requires cutting, gnnding. finishing, or 

all three, you'll find the most comprehensive selection of high quality bonded abrasives at 

Mercer. We also offer coated abrasives, diamond blades, files, wire brushes, or safety products. 

-Mercer Abrasives, for your Three-Step' Solution     1-80O-221-5202 www mercerabrasivcs com 

Cutting Grinding 
For Info go to www.aws.org/ad-index 

Finishing 



TECHNOLOGY 
BY PAULA FLANDERS 

New Materials and Torch Shapes Increase Range 
of Plasma Cutting Applications 

Every new technology, from automobiles to televisions, goes 
through an evolutionary period where the design develops from 
the early, rudimentary concept to modern, refined, and user 
focused. If you think back to your first computer or cell phone, 
it bore little resemblance to the advanced tablets and smart 
phones of today. 

The torches found on today's plasma arc cutting systems are 
no different. The first torches were squared-off, clunky hunks of 
plastic that looked more like a child's toy hammer than high-tech 
cutting equipment. These torches did the trick when plasma arc 
cutting was in its infancy, but as plasma arc cutting and gouging 
evolved, it became clear the torches needed to change to with- 
stand harsher conditions and meet a wider variety of needs. 

Many people think the torch is only important as a holder for 
the consumables. After all, it is the consumables in the torch that 
make a plasma system work: the electrode carries the charge nec- 
essary to create the plasma from the power supply; the swirl ring 
forces the flow of the resulting plasma into a vortex; and a noz- 
zle constricts and directs the plasma until it is focused enough 
for cutting. Indeed, most of the early technology development 
centered around improving consumable design for increased ease 
of use and efficiency. For example, in the late 1980s, the intro- 
duction of blowback torch technology eliminated the need for 
high-frequency starts and the advent of shielded nozzles enabled 
the operator to drag the torch directly on the metal being cut. 

Operators saw immediate benefits from these technological 
improvements. Contact-start systems eliminated interference with 
other shop equipment, while drag cutting resulted in smoother, 
easier cuts that allowed users to follow a straight edge or tem- 
plate. Other improvements focused on safety, like the addition of 
a safety trigger to eliminate accidental torch firing and a "parts- 
in-place" circuit to ensure consumables were properly installed 
before firing the torch. The addition of quick-disconnects gave 
operators the ability to quickly swap torches or to remove the 
torch when transporting the power supply. But even after all these 
improvements, the shape and bulk of plasma torches remained 
the same, limiting their use to certain applications. 

Making radical changes to this traditional design would re- 
quire a whole new engineering approach, and a group of plasma 
engineers at Hypertherm was determined to rethink torch de- 
sign. They knew the best way to understand the challenges their 
customers faced was to visit them and watch them work. Over a 
period of a year, engineers and product managers logged hun- 
dreds of hours on the road, talking to numerous customers dur- 
ing visits to scrapyards, shipyards, and other high-use cutting en- 
vironments. Their goal was to find out how well current plasma 
torches performed in tough conditions and to see firsthand what 
operators wanted to do with plasma but couldn't because of de- 
sign limitations. 

What they heard and observed is that plasma torches, espe- 
cially hand torches, take a lot of abuse. It wasn't uncommon to 
see torches accidently falling off scaffolding, getting banged 
against metals, or seared by the heat of cutting and gouging. The 
engineers also learned there were many jobs operators couldn't 
do with a standard 90-deg plasma hand torch or full-length mech- 
anized torch. 

The engineers focused on three areas: creating a robust torch, 
improving handle ergonomics while also improving gouging and 
cutting access for tight locations, and developing a shorter torch 

for robotic and pipe cutting applications. Everything was up for 
review, and the engineers spent two years prototyping torches, 
then conducting heat, impact, and cut tests. Once testing was 
completed, efforts turned to finding the right material for the 
torch body. 

They knew they wanted to use plastic because it is light and 
easily molded, but they weren't sure exactly which plastic to use. 
With hundreds of different brands and compositions to choose 
from, the task of narrowing down the choices wasn't easy. One 
thing that helped was the decision to turn to quantifiable meas- 
ures, like the standards set by the American Society for Testing 
and Materials for heat deflection, impact resistance, and envi- 
ronmental friendliness. Based on that, the team was able to zero 
in on several different plastics that had the best balance of prop- 
erties. Those choices were then evaluated on actual performance 
before a winning plastic was selected. 

"The challenge with designing plasma torches is that we are 
cutting metal with a plastic object," said Jesse Roberts, one of 
the project engineers. "Ideally, the torch handle should be made 
of brick and rubber at the same time. A brick to take the heat 
and rubber to take the day-to-day abuse." 

The next challenge was to create a torch better shaped for 
gouging and cutting in tight places. Oxyfuel users have long had 
an array of torch angles and lengths available to them. With 
plasma, though, the shape has traditionally been limited by the 
need for an internal plunger to bring the electrode in contact 
with the nozzle and to start the arc. The plunger, and wires at- 
tached to it, needed room to move within the torch shell, restrict- 
ing the choice of shapes and angles available, and limiting 
plasma's usefulness for certain applications. 

The solution was to work from the inside out. The engineers 
knew they had to figure out how to remove the plunger before 

they could think about mak- 
ing a meaningful change to 
the torch's shape. More 
months of work followed until 
the team agreed upon a solu- 
tion: a new consumable de- 
sign that replaced the plunger 
in the torch with a blowback 

^ ,      spring in the electrode. This 
Ftg.   1 -  To create a nearly    technol dubbed s    in 

straight torch, a consumable de-     ^t™,  enabled  the  engi- 

neers   to   design   a   nearly 
straight  torch  that  angles 

sign was developed that replaced 
the plunger in the torch with a 
blowback spring in the electrode.      down just 15 degaUhe"^- 

Fig. 1. Additionally, this al- 
lowed narrowing of the neck of the standard hand torch for 
greater visibility and to change the shape so that it could be held 
at either a 75- or 90-deg angle to the plate. 

The team finally turned its attention to the third objective: 
developing a shorter torch for robotic and pipe-cutting applica- 
tions. During end-user visits, they had noticed the standard length 
mechanized torch was often cumbersome for pipe-cutting and 
robotic applications. The solution was to replace the one-piece 
mechanized barrel with a modular design that could easily and 
quickly convert from a long torch to a short one — Fig. 2. Users 
could either work with the standard 15-in. torch or remove a sec- 
tion from the barrel to create a 6-in. mini torch, better suited for 
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Fig. 2 — For pipe-cutting and robotic applications, the decision 
was made to replace the one-piece mechanized barrel with a mod- 
ular design that could easily and quickly convert from a long torch 
to a short one. 

robotic applications, pipe saddles, track burners, and other ap- 
plications where the extra barrel length was a problem. 

The new torches arrived on the market late in 2010. Users re- 
port the straighter profile of the 15-deg torch makes cuts in cor- 
ners, overhead, and in tight spots much easier. For plasma arc 
gouging, it provides the user with more visibility and better con- 
trol of the arc while keeping the operator's hand away from the 
high heat generated by the gouging process. 

These changes are just a few steps in the evolutionary process. 
As operators find new uses for plasma arccutting and gouging, 
plasma engineers will keep innovating right along with them.^ 

PAULA FLANDERS (Paula.Flanders@hypertherm.com) is 
marketing specialist/technical writing team leader, Hypertherm, 
Inc., Hanover, N.H. 
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STEEL TOOL 
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NEW 
PRODUCTS 

Flux Cored Wires Improve Performance on 
High-Strength Pipe Welding Applications 

ra^^A  H     JH^^H The Hobart® Fabshield® 79T8T" and 
WH »J^S    Fabshield 79T8 Ni2™ self-shielded flux 

^L      ^ cored wires provide good out-of-position 
^^^^^^ ■* ^^^^^ welding capabilities and generate a fast- 

freezing, self-peeling slag to minimize in- 
stances of slag inclusions and reduce 
cleanup time. Their smooth arc charac- 
teristics and weldability reduce fatigue. 
Also, the wires require no shielding gas, 
making them useful for outdoor pipeline 
welding, and provide good low-tempera- 
ture impact values to keep welds ductile 
and prevent cracking. Fabshield 79T8 is 
for welding Grade X70 and below steel, 

as well as API 5L oil and gas transmission pipelines, and city-city distribution pipelines. 
It further provides a Charpy V-notch property of 135 ft-lb (183 J) at -40oF/C for the 
%4-in.-diameter wire. The Fabshield 79T8 Ni2 wire meets the mechanical and chemi- 
cal requirements for welding API 5L Grade X80 pipe and can be used for nonpipeline 
applications, including storage tanks and structural applications. It offers 96 ft-lb 
(138 J) for the same diameter and at the same temperatures listed above. Tensile 
strengths for the Fabshield 79T8 wire are 80,400 and 81,700 lb/in.2 for the Yw and %4 
in. diameters, respectively. For the same diameters, the Fabshield 79T8 Ni2 wires 
provide 91,400 and 94,000 lb/in.2 of tensile strength. Both wires are available individ- 
ually or as part of the Big Blue® 350 PipePro® system. 

Hobart Brothers 
www.hobartbrothers.com 
(800) 424-1543 

Weld Purge Monitor 
Ensures Accurate Readings 

the screen/touch screen warning the oper- 
ator to change it. A sensor symbol will 
appear on the screen alerting the opera- 
tor to change the oxygen sensor as well. 

Huntingdon Fusion Techniques Ltd. 
www.buntingdonfusion.com 
44 (0) 1554 836 836 

Plate Beveling Machine 
Offers Guide Roller Design 

The PurgEye™100 features integrated 
auto-calibration. By pressing a button, 
users can calibrate both at ambient and 
again at the lowest oxygen reading. 
Instant calibration is at 0.01% O2. In 
addition, monitors can be located secure- 
ly in an accessible viewing position with- 
out resorting to extra clamping fixtures. 
The algorithm in the software corrects 
the reading at the low oxygen levels to 
ensure accuracy and repeatability of read- 
ings. When the battery life is too low to 
provide sufficient power to run the prod- 
uct correctly, a battery symbol appears in 

The BM 15 metal router produces ac- 
curate bevels to reduce fitup time, weld 
defects, and overall welding costs. It's a 
small, lightweight machine featuring a 
guide roller design that permits use on 
curved and rolled plate; high power-to- 
weight ratio; accurate, machined bevels 
through the use of a rotary milling head; 

variable electronic speed control that al- 
lows adjustment of rev/min to perform 
bevels on many types of material; com- 
pact design reduces operator fatigue and 
permits use in restricted spaces; radius in- 
serts uniformly break sharp edges for 
paint and coating preparation; and bevels 
and countersinks holes quickly. 

Steelmax Tools 
www.steelmax.com 
(412) 257-1908 

Torch Features 500,000 
BTU Flame 

The BlazeBurner 
torch can be used 
wherever large vol- 
umes of heat are 
needed, such as dry- 
ing, road repair, and 
many other outdoor 
applications. It's avail- 
able with a push-but- 
ton piezo ignition; 
500,000 BTU flame; a 
lightweight design 
and flame adjustment 
valve; and a 10-ft hose 
with POL excess flow 
check valve and "B" 
connection. The KP- 
320A includes an AP- 
20 torch that's 32 in. 
witha2%in.BPS-8tip, 
MP-1 spark lighter, 
and 10-ft hose while 
the KP-320MA in- 
cludes an AP-20M 
torch that's 32 in. with 

a 2% in. BPS-8M piezo ignition tip, and 
10-ft hose. 

Goss, Inc. 
www.gossonIine.com 
(800) 367-4677 

Robotic Welding Power 
Source Handles GMAW 

The Power Wave® R350, a robotic 
welding power source with built-in robotic 
wire feeder control, delivers fast arc re- 
sponse. The multiprocess machine han- 
dles GMAW, pulsed GMAW, and FCAW 
processes along with GTAW DC and 
pulsed DC. Its Waveform Control Tech- 
nology® capabilities include standard 
pulse, as well as Pulse-on-Pulse®, Power 
Mode®, and RapidArc®. Additional fea- 
tures include the following: built-in wire 
feeder control; modular component de- 
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sign that allows users to add a Surface Ten- 
sion Transfer® module; the company's 
patent-pending PowerConnect™ technol- 
ogy; Production Monitoring™ 2.1 soft- 
ware; ArcLink® XT communications pro- 
tocol; Tribrid™ power module; Intelligent 
Architecture for Regulation and Control 
(iARC®); and patent-pending Auxiliary 
Power Surge Blocker™ technology. 

The Lincoln Electric Co. 
www.lincolnelectric.com 
(888) 355-3213 

Filtration System Provides 
High Airfiow Rates 

The T Series packaged air cleaners 
help protect workers and aid users in 
meeting current OSHA regulations. It 
also offers easy installation and simple 
maintenance. Models are available with 
airflow rates of 3000 to 8500 ft3/min help- 
ing to provide a clean, safe, and produc- 
tive workplace. 

Industrial Maid 
www.industrial-maid.com 
(877) 624-3247 

Angie Grinder Designed for 
Working on Stainiess Steel 

The WE14-125 Inox Plus, an angle 
grinding tool, is designed for working on 
stainless steel. It offers 1400 W, 12 A of 
power, 35.4 in.-lb of torque, and a vari- 
able speed range of 2000-7000 rev/min. 
With the company's Marathon motor, the 
tool is designed for heavy-duty cutting. 

LEADING 
THE WAY 

H&M Pipe Beveling Machine Company leads 
the way in speed, accuracy, economy and 
versatility with its proven design. 
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grinding, and polishing applications. It 
features current interruption and thermal 

overload protection, electronic speed sta- 
bilization, and an electronic soft start. 
Also, it contains cool flow technology; a 
quick toolless wheel change system; two- 
position vibratech side handle; dual grip 
zones and a racket grip; the company's S- 
Automatic safety slip clutch; burst-proof 
guard; thumbwheel for preselection of 
speed; and vario tacho constamatic full- 
wave electronics. The tool weighs 4.7 lb. 

Metabo Corp. 
www.metabousa.com 
(800) 638-2264 

Magnetic Polishing Cioths 
Have Many Uses 

Nederman 
Affordable mobile 

fume extraction solutions 

The Nederman WeldFilter 

• Mobile for versatile use 

• Compact, user friendly design 

• 10ft. Extraction arm 

• Cleanable filter 

• Operation time indicator 

• Automatic Filter Alarm 

• Closed filter cleaning 

• Safe disposal of dust 

NEW 
Product 

For info go to www.aws.org/ad-index 

The line of magnetic backed polishing 
cloths maximize polish quality by remov- 
ing the possibility of air bubbles that may 
occur when using a pressure-sensitive, ad- 
hesive-backed pad. They are applied di- 
rectly to the platen of a grinding tool/pol- 
isher and eliminate the need for a bimetal- 
lic plate. Because the cloths allow for easy 
removal and reapplication, they help pro- 
mote good cleaning and storage practices 
that maximize cloth life. They are avail- 
able in a variety of surfaces suitable for 
all polishing stages, sold in packages of 
five, and available in 8, 10, 12, and 27/s in. 
diameter sizes for single-specimen polish- 
ers such as the MiniMet 1000. 

Buehler 
www.buehler.com 
(847) 295-6500 

Weiding Machine Gives 
More Eiectricai Control 

The 201 TS portable welding machine 
is designed to provide increased power 
and control. The SMAW/lift and high-fre- 
quency GTA unit delivers 100 A on stan- 
dard 115-V circuits for SMAW and 150 A 
for GTA. When used on 208-230-V cir- 

OCTOBER2011 



cuits, maximum output is 200 A for either 
welding process. It further offers in- 
creased electrical efficiencies and a range 
of welding output on smaller input power 
circuitry (115 V). Useful to the DIY mar- 
ket and light industrial use, it's also bene- 
ficial for many industries, including farm 
and ranch, stainless steel and sanitary pipe 
fabrication, shipboard installation and re- 
pair, and petrochemical fabrication. 

Thermal Arc® 
www.thermadyne.com/thermalarc 
(800) 426-1888 

Antispatter Works on 
Welding Torches 

Aerodag Ceramishield provides anti- 
spatter protection. Confirmed by an inde- 
pendent consultant, the coating reduces 
spatter buildup on welding torches, reduc- 
ing production costs and saving time. The 
product also reduces spatter buildup on 
welding equipment. Users can spray it 
onto degreased surfaces from an aerosol 
can, and after application, a ceramic coat- 
ing on the surface is created that repels 
spatter. It can be used in all GMAW 
processes; one application of the silicone- 
free coating is enough to protect contact 
tips and shrouds in all GMAW processes 
for up to 8 h. Jigs, fixtures, and fittings as 
well as power cables, sensors, brackets, 
and metal components can be protected. 

Henkel AG & Co. KGaA 
www.ceramishield.com 
49-211-797-5672 

Software Optimizes Job 
Scheduling, Costing 

MIE Trak and MIE Quotelt software 
offer a manufacturing system for small, 
medium, and large businesses. The prod- 
ucts offer reduced retyping and duplica- 
tion; possibility to link documents, CAD 

CAM data, images, and 
notes; real-time pricing and 
quote response; customizable 
reports and documents; user 
defined formulas and tables 
for detailed quoting; possibil- 
ity to view history, sales com- 
missions, labor, and material 
pricing; unlimited level as- 
semblies of kits; multiple 
methods to control markups 
on labor, parts, products, and 

—i 

— — — 

i—p-tt- ^m 

Ideal for Welding Fume Collection 

• Easy & fast to install 

• 45% less downtime 
for installation 

• 45% less labor to install 

• Easy to clean out 

• Leak-tight laser 
welded seams 
Adaptable to your 
existing ductwork 

Available in galvanized, 
aluminum or stainless 

800-532-0830  www.nordfab.com 
Tfte Wor/cf's Best Dt/cf/nff /s a/so 

r//e IVor/cf's Fastest Due t//rg 
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material; update old quotes with new ma- 
terial or labor pricing with clicking a but- 
ton; handle unlimited line items; and im- 
port/export to XML, CSV, or text format 
to be imported or exported. 

MIE Solutions, Inc. 
http://mie-solutions.com 
(714) 786-6230 

Container Enables Load 
Capacity of 1500 ib 

The Tainer Mac is a stackable, heavy- 
duty container that provides mobile stor- 
age for power cords, fittings, fasteners. 

safety gear, hardware, loose parts, pumps, 
hoses, and rope slings. Features include 
four casters that are lockable on one end, 
a large storage capacity, steel wire screen, 
and load capacity of 1500 or 3000 lb when 
stacked on top of each other. The prod- 
uct's 32 in. width allows it to fit through a 
standard doorway. Storage compartments 
measure 24 in. high, 32 in. wide, and 56 
in. in length. 

Sumner Mfg. Co., Inc. 
www.sumner.com 
(281) 999-6900 

Cutting Tooi Reaches 100 ft 
into 3-10 in. Lines 

Using remote-inflated air bladders, the 
arm of the Micro Pro™ lateral cutting tool 
positions itself remotely by creeping and 
climbing, clamps itself for cutting in ver- 
tical or horizontal orientation, and feeds 
the cutting head a full 4 in. The arm, 72 
mm in diameter, fits through small open- 
ings and its joystick-controlled articula- 
tion (400-deg rotation and 90-deg swivel) 
facilitates cutting as well as maneuvering 
through 90-deg bends in 4-in. lines. It em- 
ploys an air motor to make cuts as far as 
100 ft inside pipes 3-6 in. (or up to 10 in. 
as an option). A camera with a digital 

monitor/recorder and combined water/air 
cleaning presents real-time cutting 
footage, and a pressure alarm warns 
against water ingress. The entire system 
travels on a compact wheeled chassis, ac- 
cepts various interchangeable cutting 
heads, and can be field maintained with 
operator-replaceable parts. 

Pipeline Renewal Technologies 
www.pipelinert.com 
(866) 936-8476 

CONCOA Cryogenic Solutions: 
^^   Efficiency via Technology. ■m»a0n| 

M mm 
CONCOA 643 
IntelliSwifch II 

CONCOA U0 

Better gas management  less waste 
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Beyond convention. 
Visit booth #5946 and experience how Sub Arc welding will never be the same. 

ESAB Welding & Cutting Products  / esabna.com  / 1.800.ESAB.123 

STRENGTH THROUGH COOPERATION 
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We were excited about being the job shop for providing 
the architectural steel fabricated trusses for the Baltimore- 
Washington International Airport. 

While air travelers at BWI may not think about our role in making the 
terminal beautiful, steel fabricators and others pick us for project 
work because of our specialty capabilities for heavy-duty fabrication. 

From a complex grid of more than 15,000 linear feet of 6-inch and 10-inch 

diameter architecturally exposed structural steel (AESS) pipe trusses for 

pedestrian canopies at the BWI Airport terminal to 25-inch diameter steel 

node connectors used in New York's JFK Airport terminal construction to 

other projects that require big and heavy capability, people turn to Greiner. 

Why? Because we have the facilities, the people and the certifications to 

deliver a job well done - time after time. Whether it's for structural 

integrity or aesthetics, our steel fabricators are obsessive about precision 

and craftsmanship. 

You can count on Greiner! 

Call us at 800-782-2110 for a free quote on your 
next project. 

INDUSTRIES 

www.greinerindustrles.com 
For Info go to www.aws.org/ad-index 

Structural Steel Fabrication 

Steel Plate & Sheet Metal Fabrication 
Miscellaneous Metals 
Machining 
Rolling & Forming Services 
Cutting Services 
Industrial Coatings 

Industrial & Electrical Contracting 
Crane Rental & Trucking Services 
Heat-Bending Services 
(AISC Certified for Major Steel 
Bridge Fabrication) 



ding's Future in 
South Africa 

BY MADELEINE Du TOIT 

The opportunities and chaiienges facing the South African 
welding industry are examined 

Kosting the 2010 FIFA Soccer 
World Cup enhanced South 
Africa's profile internationally, 

attracted investment, and improved the 
local people's sense of pride and unity re- 
garding their country. Hosting the biggest 
sports show on earth also required signif- 
icant infrastructure improvement. Al- 
though fewer new stadiums were con- 
structed than originally intended, all ex- 
isting match venues underwent major up- 
grades to increase capacity and to ensure 
that all FIFA's requirements were met 
(Ref. 1). To accommodate the people trav- 
eling to South Africa to attend the event, 
commuter rail infrastructure was refur- 
bished and upgraded, and the Airports 
Company of South Africa spent $0.7 bil- 
lion to improve existing airport facilities, 
particularly in Johannesburg and Cape 
Town (Ref. 2). 

To the South African engineering and 
fabrication industry, however, 2010 had 
significance for reasons other than soccer. 
Last year was the peak of an unprece- 
dented infrastructure spending cycle that 
saw much more than transportation and 
sports facilities arise. To realize its plans 
to stimulate economic growth, reduce un- 
employment, and halve poverty by 2014, 
the South African government put for- 
ward a set of economic proposals in 2005 
called the Accelerated and Shared 
Growth Initiative of South Africa, under- 
pinned by unprecedented public invest- 

ment in infrastructure (Ref. 3). Although 
the global economic crisis has severely 
curtailed the country's expected economic 
growth, public infrastructure spending 
limited the negative impact of the eco- 
nomic meltdown and sustained the South 
African fabrication and engineering sec- 
tors through difficult times. Economic 
growth has improved substantially 
from -1.8% in 2009 to 2.8% in 2010. The 
National Treasury expects the growth rate 
to increase further to 3.4% this year and 
4.5% up to 2014. 

Although the World Cup is now behind 
us, public and private infrastructure 
spending will continue to have a major im- 
pact on the South African welding indus- 
try. To highlight the extent of the oppor- 
tunities being offered to South African 
fabrication and engineering companies, a 
number of the public infrastructure de- 
velopment projects expected to come to 
fruition in the next few years follow. Sev- 
eral private infrastructure development 
and capital expansion projects, especially 
in the petrochemical sector, will further 
boost the economy and create opportuni- 
ties in the welding sector. 

Opportunities 

In November 2005, Alec Erwin, then 
public enterprises minister, announced 
the public sector would invest more than 
$52 billion in the five years leading up to 

2011, South Africa's largest public invest- 
ment program ever (Ref. 4). In addition 
to a host of smaller provincial projects, 
these programs were to focus on expand- 
ing the infrastructure of South Africa's 
state-owned enterprises, including 
Eskom, the country's state-owned power 
utility, and Transnet, the state-owned 
transport utility. Further investment from 
both the public and private sectors will 
continue to fund expansion in these areas 
beyond 2011. 

Power Generation 

Eskom is responsible for 95% of the 
country's supply of electricity, which 
equals about 45% of the electricity gen- 
erated on the African continent. Eskom 
currently operates 26 power stations 
(coal-fired and nuclear), with a total net- 
work of more than 186,400 miles of power 
lines and a nominal capacity in excess of 
40,000 MW (Ref. 5). 

To meet the rising demand for electric- 
ity in southern Africa, Eskom embarked 
on a massive expansion program totaling 
approximately $54 billion for the period 
2005 to 2013. Since the expansion pro- 
gram began, additional capacity of 4454 
MW has been commissioned. The aim is 
to deliver an additional 16,304 MW in 
power station capacity by 2017, with 
Eskom ultimately doubling its capacity to 
80,000 MW by 2026. To satisfy the grow- 
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ing demand for electricity on the African 
continent, the following projects are cur- 
rently underway: 

• Construction started in August 2007 
on the first new coal-fired power station 
in South Africa in more than 20 years. 
Medupi power station is a dry-cooled, 
coal-fired generating plant, comprised of 
six units with 4788-MW installed capac- 
ity. The supercritical boilers will operate 
at higher temperatures and pressures than 
older boilers ensuring greater efficiency. 

• In February 2008, Eskom awarded 
contracts worth about $4.4 billion for its 
Kusile project, a coal-fired power station. 
Expected to be completed by late 2016, 
the first unit should be online in 2013. This 
station will consist of six units each rated 
at approximately 800-MW installed ca- 
pacity. Once completed, it will be one of 
the largest coal-fired power stations in the 
world, and will be the first power station 
in South Africa to have flue gas desulfur- 
ization technology installed to remove ox- 
ides of sulfur from the exhaust flue gas. 

• Work is also progressing well on In- 
gula, a pumped-storage scheme near La- 
dysmith, KwaZulu-Natal, with a planned 
capacity of 1352 MW. The scheme consists 
of an upper and a lower dam; both with ap- 
proximately 72.2 million ft' water capac- 
ity. Underground waterways and an 
underground powerhouse that will 
house four 333-MW pump turbines 
will connect the dams, which are 2.9 
miles apart. During times of peak 
energy consumption, water will be 
released from the upper dam 
through the pump turbines to the 
lower dam to generate electricity. During 
times of low energy demand, the pump tur- 
bines will pump water from the lower dam 
back up to the upper dam. 

• As part of its "return-to-service" ini- 
tiative, Eskom is demothballing three 
coal-fired power stations, an initiative ex- 
pected to contribute an additional 3600 
MW of power by the end of this year. 

• To satisfy the need for new peaking 
capacity with a short lead time to com- 
mercial operation, Eskom commissioned 
two open-cycle gas-turbine power sta- 
tions, fired by liquid fuel, in April 2007, 
valued in excess of $0.5 billion. Both these 
stations have subsequently been ex- 
panded. 

• Eskom is also investing heavily in re- 
newable energy. Its Klipheuwel wind farm 
has a total capacity of 3.16 MW. 

Transport Infrastructure 

Transnet operates and controls South 
Africa's major transportation infrastruc- 
ture, and has been expected to spend $10.9 
billion from 2005 to 2011 on a range of 
rail, port, pipeline, and other infrastruc- 
ture projects. The plan aims to deal with 

the backlog in maintenance and upgrad- 
ing that developed in earlier years, and to 
expand its asset base to meet the capacity 
demands of its customers (Ref. 6). 

Key projects include the following: 
• Expansion of the iron ore export 

channel from Sishen in the Northern Cape 
to Saldanha in the Western Cape. Capac- 
ity has been 29 million tons (Mt) per year. 
The expansion will increase the overall ca- 
pacity of the rail corridor to 47 Mt/yr by 
2011, with a further expansion project to 
60 Mt/yr already underway. 

• Increasing the capacity of the coal 
export channel by upgrading the coal link 
line to Richards Bay in Kwazulu-Natal to 
86 Mt/yr, and by capacity expansion of the 
Richards Bay harbor. 

• A new container terminal to increase 
capacity from 1.98 to 2.9 million units per 
year, and increased capacity at the car ter- 
minal for the Port of Durban in Kwazulu- 
Natal. 

• Widening, deepening, and upgrad- 
ing of the Cape Town container terminal 
to increase capacity from 600,000 to 
900,000 units per year. 

• Refurbishment and renewal of gen- 
eral rolling stock to increase freight ca- 
pacity. 

• Continued development of the Port 
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of Ngqura, with provision for a full-serv- 
ice container terminal with two berths in 
the first phase to provide capacity of 
750,000 units per year. 

• Construction of a new 342-mile-long, 
24-in. trunkline multipurpose fuel prod- 
uct pipeline between Durban and Johan- 
nesburg to address the increased demand 
for fuel in Gauteng province and its sur- 
rounding areas. 

Challenges 

These projects hold enormous poten- 
tial for South African engineering and fab- 
rication companies, and for the welding 
industry in particular. The South African 
Institute of Steel Construction estimates 
roughly 180,000 tons of steel work will be 
required for power generation alone in 
the next few years, excluding distribution 
(Ref. 7). Estimates of skills level require- 
ments for major projects over the next 
three years indicate large numbers of 
highly skilled welders will be required for 
the Eskom new-build projects, new petro- 
chemical projects, and major shutdowns. 

The local welding industry needs to 
take advantage of the opportunities being 

offered by current and future capital ex- 
pansion programs. To remain competitive, 
the local welding industry needs to suc- 
cessfully overcome a number of chal- 
lenges, some of which follow. 

Technology Issues 

Increased competition in global mar- 
kets makes it imperative for the South 
African welding industry to remain cur- 
rent with recent developments in welding 
technology, processes, and materials. Im- 
proved control, lower defect levels, bet- 
ter energy efficiency, improved integra- 
tion of welding with other manufacturing 
processes, and lower welding costs are 
critical factors that need to be addressed. 
Since local fabricators compete with fab- 
ricators abroad who can often supply 
products at very low prices, maintaining 
high quality levels in fabrication has be- 
come critical to ensuring the competitive- 
ness of local companies. Company certi- 
fication schemes, such as ISO 3834, im- 
mediately confirm a fabricator's compe- 
tency level to end users, project managers, 
and design houses, and demonstrate the 
fabricator's quality capabilities are com- 
petitive with similarly accredited compa- 
nies from abroad. 

Due to increasing competition 
between suppliers and the entry of 
many international welding equip- 
ment suppliers into the country in 
recent years, the local welding in- 
dustry is faced with an excellent op- 
portunity for investment in new 
technology and modern equipment. 

Local industry is conservative and there 
is a need to provide information and to 
sensitize industry to new developments 
and technologies in the field of welding. 
A number of key technology needs for the 
coming years have been identified by the 
American Welding Society, and are listed 
in Table 1 (Ref. 8). These technologies 
need to be introduced and promoted in 
South Africa. Technology centers at the 
Southern African Institute of Welding and 
the University of Pretoria (among others) 
need to be expanded to facilitate knowl- 
edge transfer and support local industry 
with respect to the introduction and ap- 
plication of advanced technologies. 

Skills Shortage 

During the 1980s and 1990s, South 
Africa lost numerous engineering, proj- 
ect management, and artisan skills. This 
brain drain can be attributed to a number 
of factors, including the turbulent politi- 
cal climate, the high crime rate, and lu- 
crative positions and packages offered by 
international companies. The HIV-AIDS 
pandemic has also severely hit sectors 
such as mining, manufacturing, and trans- 
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portation, leading to high labor turnover 
rates and a loss of experience and vital 
skills. In the 1990s and early 2000s, the de- 
mand for welding skills was at a fairly low 
level in South Africa, and companies 
tended to downsize in terms of equipment 
and staff. South Africa's good reputation 
with regard to education and skills train- 
ing and the relatively low cost of labor 
made it an attractive recruiting ground for 
international companies. South Africa 
was an exporter of welders in the 1990s. 
Despite efforts by government and the pri- 
vate sector in recent years. South Africa's 
skills pool is still severely depleted. 

It is widely accepted that South Africa's 
artisan shortage is a chronic problem (Ref. 
9). According to the Department of Labor, 
specialist steel welding has been identified 
as a skill that is in short supply in both the 
private and public sectors, and welders and 
boilermakers have been included in the 
Manufacturing, Engineering and Related 
Services Sector Education and Training 
Authority (MERSETA) critical skills list. 
Although artisan development remains a 
key priority with government, there is still 
a major backlog to be dealt with. Figures 
compiled by the Steel and Engineering In- 
dustry Federation of South Africa for the 
metal trade sector indicate that at the end 
of the 1980s there were approximately 
14,000 registered apprentices. This figure 
fell as low as 2000 early in the new millen- 
nium, but has since recovered somewhat, 
with more than 5930 apprentices regis- 
tered at the end of 2009. Most of this 
growth is attributed to the accelerated ar- 
tisan training program, which has allowed 
companies to take on more people with 
improved support and grants from MER- 
SETA. This program attempts to acceler- 
ate artisan training by selecting only those 
trainees who already have the education 
and qualifications normally incorporated 
as part of the traditional apprenticeship 
route (Ref. 9). 

MERSETA reports favorable growth 
and projects an upward trend in the num- 
ber of trained artisans in the metals indus- 
try. It is reported that since 2003, the ar- 
tisan apprentice intake has almost tripled, 
a trend that has continued. Many large 
South African companies have commit- 
ted to injecting large amounts of money 
into accelerating artisan training. The lack 
of structured workplace experience is, 
however, still a major constraint. 

Despite these programs and a number 
of smaller initiatives. South Africa still 
does not have sufficient numbers of suit- 
ably qualified and skilled welders and 
welding personnel. The following is a sum- 
mary of a number of the challenges fac- 
ing the South African welding industry 
with respect to skills shortages: 

• It is still difficult to attract suitable 
people to welding-related careers as the 

Table 1 — Key Technology Needs Identified by the American Welding Society (Ref. 8) 

Automotive 
• Real-time sensing and adaptive control 
• Resistance spot welding process control, electrode wear, and equipment design 
• Joining of lightweight metallics, particularly aluminum 
• Joining of high-strength coated steels 
• Joining of dissimilar materials 
• Polymer joining 
• Laser processes/tailor-welded blanks 
• Structural adhesive technology 
• Welding design and process management tools 
• Microelectronics: process development and reliability 
• Modeling 

Energy and chemical 
• Joining of high-strength steels (linepipe) 
• Inspection, reliability, and risk assessment 
• Welding of corrosion-resistant alloys 
• Repair technology (in-service repairs, repairs without postweld heat treatment) 
• Improved fitness-for-service assessment methods 

Others 
• Laser processing 
• Improved fatigue performance and design rules 
• Modeling 
• Real-time process control 
• Optimized robotic and mechanized welding systems 
• Welding of high-strength steels 
• Welding of new Al, Ti, and Ni alloys for aerospace applications 
• Solid-state joining and brazing processes (with emphasis on friction stir welding) 
• Polymer and composite joining 
• Nondestructive examination 

industry's image tends to discourage tal- 
ented people. Many user companies have 
shed their welding workforce, forcing 
many welders in South Africa to lead itin- 
erant lives to remain employed, moving 
from shutdown to shutdown. A govern- 
ment study showed that, when it comes to 
paying skilled workers. South African 
wages are at the bottom, but when it 
comes to paying managers, it is at the top, 
resulting in an imbalance between man- 
agers, professional, skilled, and semi- 
skilled workers. Although the rates paid 
to welders have increased between 50 and 
200% in the seven-year period leading up 
to 2010, current rates are still not high 
enough to attract talented young people 
(Refs. 10,11). 

• Qualified and skilled welders, weld- 
ing inspectors, supervisors, nondestruc- 
tive examination technicians, welding 
technologists, and engineers are still in 
short supply. Skilled workers are imported 
on a regular basis for large capital expan- 
sion and construction projects. 

• Skills levels are still low and high lev- 
els of rework are increasingly common on 
major projects and shutdowns (Refs. 
10-12). Since many user companies do not 
permanently employ welders any more, 
welders are sourced through labor bro- 
kers. As a result of low skills levels and 
the poor credibility of welder certification 
and experience records, rejection levels 
are high. In addition, the training instruc- 
tors and supervisory staff often lack prac- 

tical and theoretical competence to sup- 
port welders (Refs. 10, 11). Reject rates 
on welds made by imported Thai welders 
were reported to be less than half that of 
local welders during a recent major petro- 
chemical shutdown. 

• Workers who do the actual welding 
usually learned their skills on the job, 
rather than through apprenticeships or 
formal welder training. This move from 
qualified artisans progressing to code- 
certified welders (a process that takes 
three to four years), to fast tracking/coach- 
ing of welders through construction code 
certification requirements (a process that 
takes about three months) without the 
benefit of the background artisanship 
does not work and is probably a major 
contributing factor to high defect rates 
(Refs. 10-12). 

• The government has introduced a 
number of initiatives to encourage skills 
development. In 2004, President Mbeki an- 
nounced a new National Skills Develop- 
ment Strategy for the period 2005-2010. 
Approximately $3.1 billion over five years 
was allocated to fund this strategy, which 
aimed at improved cooperation between 
the Sector Education and Training Author- 
ities on one hand, and the Further Educa- 
tion and Training (FET) colleges and in- 
stitutions of higher education on the other 
(Ref. 13). Despite the good intentions of 
these programs, students progressing to 
FET colleges and acquiring qualifications 
have a credibility challenge because indus- 
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try does not trust the programs followed 
and the quality of instruction. 

• South Africa has a severe shortage 
of welding engineers and engineers in 
other disciplines with sufficient welding 
experience. Engineers are generally in 
short supply in South Africa, and most of 
the engineers currently employed in the 
welding field had little training in the prac- 
tical and theoretical aspects of welding. 
Since 2006, when the Southern African 
Institute of Welding (SAIW) became the 
local Authorised National Body of the In- 
ternational Institute of Welding, only 16 
International Welding Engineers (IWEs) 
have been registered in this country, many 
of whom are not in the country any more. 
In the same period, Germany registered 
about 500 IWEs per year. 

• Little research is currently being car- 
ried out in welding-related fields in South 
Africa. This severely restricts the ability 
of academic and research institutions to 
support local industry with specialized 
technical knowledge. The University of 
Pretoria's research program in welding 
metallurgy and the friction stir processing 
program at Nelson Mandela Metropoli- 
tan University are currently the only 
sustained long-term welding research 
programs at South African tertiary edu- 
cation institutions. The availability of 
postgraduate research students is also a 
major concern. 

A number of possible solutions to these 
skills challenges have been proposed by 
industry (Ref. 14), the American Welding 
Society (Ref. 8), academia, and the South- 
ern African Institute of Welding (Ref. 10): 

• Suitable South Africans can be tar- 
geted by increasing the attractiveness of 
welding as a vocation. The prestige and 
promise of welding as a career will grow 
as welders are certified to guarantee their 
capabilities, and engineers gain greater 
appreciation for the potential uses of 
welding. Promoting the use of interna- 
tionally recognized training programs for 
welding personnel will increase the pres- 
tige of welding as a career and ensure that 

successful candidates receive greater 
recognition and status. The Southern 
African Institute of Welding's Young 
Welder of the Year competition has also 
been instrumental in raising awareness 
and increasing the profile of young 
welders in this country. 

• The government and private sector 
should create and fund a national training 
scheme for welders . Knowledgeable train- 
ers should train all welders and welding 
personnel according to a credible program 
that delivers the high skills levels industry 
requires. This can easily be addressed in 
South Africa by adopting the International 
Institute of Welding programs, which are 
recognized internationally and are widely 
accepted by local industry. 

• Relevant professionals should be tar- 
geted as the present skills demand is not 
a transient requirement. More students 
should be attracted to welding-related 
fields through bursaries, scholarships, and 
learnerships. At the same time, the weld- 
ing-related course material in the curric- 
ula of materials scientists, metallurgical 
engineers, mechanical engineers, civil en- 
gineers, and architects should be in- 
creased, and students should be educated 
on the role of welding in the total fabri- 
cation process. 

• Cooperative welding research pro- 
grams should be encouraged between gov- 
ernment, industry, and academia, with 
sharing of costs and resources. Govern- 
ment already has several programs in 
place to fund research, but industry should 
support these programs by providing 
funding for welding-related projects, 
sponsoring students, and encouraging 
suitable employees to study toward higher 
degrees. 

• Greater reliance on mechanization, 
automation, and robotic welding, and 
sourcing international skills outside the 
borders of South Africa in the short and 
medium term should be the last resort. 
The primary focus should be on transfer- 
ring and developing skills among South 
Africans. 
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Conclusions 

South Africa is enjoying a period of un- 
precedented public and private infrastruc- 
ture development and capital expansion. 
To take advantage of these developments, 
the local welding and fabrication industry 
needs to position itself in such a way that 
it is globally competitive. This will involve 
keeping abreast of new developments in 
welding technology, processes, and mate- 
rials, and solving the threatening skills 
shortage in the field. By addressing these 
potential threats now, local industry can 
ensure less money leaks out of the econ- 
omy in the form of foreign contracts.^ 
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Through Steel 
and Glass, %        |\ 
Artist Seems     $/ ^ 
to Defy Gravity 

As everyone learns to weld, we all 
start to think about the possibili- 
ties of what we can do beyond fil- 

let welds and T-joints. Many welding 
schools host art competitions as an ex- 
tracurricular event, but what happens 
when you take your skills as a fabricator 
and designer, match that with unbound 
creativity, and take it to the next level? 
Meet Stretch. 

Jeff Rumaner (aka Stretch) is an en- 
trepreneur, restaurateur, TV personality, 
fabricator, and designer living in Kansas 
City, Mo., where he's an integral part of 
the city's art community — Fig. 1. 

He runs a gallery known as ZONE, as 
well as two restaurants called Grinders 
and Grinders West. The restaurants, filled 
with custom Stretch creations, accompany 
a sculpture park turned live music venue, 
CrossroadsKC @ Grinders, which pro- 
motes artists, musicians, and benefits for 
nonprofit organizations. 

Stretch has been a juror for the Skills- 
USA sculpture contest and served on the 
board of directors for the International 
Sculpture Center. He's also crisscrossed 
the nation as a guest on Extreme Home 
Makeover, Monster House, and Guy Fieri's 
Roadshow Tour. 

In addition, he will be headlining his 
own pilot on SPIKE TV this fall, Hungry 
Men at Work. 

Above all, he is a sculptor. His choice 
of materials — glass and steel — is not 
just a personal preference. He believes 
that glass and steel work against each 
other, "causing tension while maintaining 
a high level of dialogue." The dialogue is 
meant to educate and trigger insight, as 
well as create a "better understanding of 
concepts and ideals the work embodies." 

Stretch has worked with many 
renowned artists on public commissions 
for airports, college campuses, and city 
sculpture parks around the world. He has 
been welding for more than 25 years and 
building large-scale sculptures for more 
than 15 years. 

JOHN SWARTZ is a product manager for 
Miller Electric Mfg. Co. 

(www.millerwelds.com), Appleton, Wis. 

For more information about Jeff Rumaner 
(aka Stretch), visit 

www.stretchsculpture.com, 
twitter.com/StretchArtist, or 

www.grinderspizza.com. 



A Kansas City artist, restaurateur, and TV personaiity fabricates 
instaiiations designed to challenge surroundings 

Welding as a Key Tool In 
the Artist's Repertoire 

First Interest in the Trade 

Stretch's career as an artist goes back 
to his 7th grade metal shop class. He found 
that by practicing good technique, he had 
a talent for creating things with his hands. 
As a junior in high school, he began taking 
college art courses at the Philadelphia Col- 
lege of Art, where he excelled. Stretch then 
attended the Kansas City Art Institute. 

"I came to the Art Institute to design 
toys," he said. "I was taking design classes, 
designing electric cord caddies and veg- 
etable brushes. I looked across campus, 
and the sculptors were welding steel and 
kicking up 20-ft rooster tails with these 
grinders. I picked up my stuff, cruised over 
to sculpture, and never went back." 

He saw scaffolding, metal, huge ice 
blocks, and light refracting through it all 
to create giant prisms. He asked what it 
was, and when he was told it was a sculp- 
ture, he said, "No, sculptures are these 
ground down, stainless steel cube-like 
pieces. That was my eye opener, and that 
was about 25, 30 years ago." 

Current Techniques and 
Machines Used 

Today, he employs a variety of bolt- 
ing/joining methods, as well as gas metal 
arc welding (GMAW), gas tungsten arc 
welding (GTAW), and plasma cutting 
processes to achieve each sculpture's 
unique design — Figs. 2, 3. 

His welding and cutting fleet includes 
the following: a 180-A, AC/DC GTAW 
machine (Miller's Diversion™ 180) for 
working with thin materials and more dif- 
ficult alloys such as aluminum, titanium, 
and stainless steel; a 210-A all-in-one 
GMAW machine (the Millermatic® 211 
with Auto-Set) for welding on steel up to 
Vs in. thick; and a plasma cutting machine 
(Miller's Spectrum® 375 X-TREME™) 
for simplicity and portability in cutting 
various shapes and designs out of materi- 
als up to % in. thick. 

Unique Works of Art Made from 
Stainless Steel, Glass 

Much of his work, like Heartland 
Shuffle — a stainless steel and cast glass 
orbital structure that stands watch outside 
the H&R Block world headquarters in 

Fig. 1 — Stretch works from his studio in 
Kansas City, Mo. 

Kansas City, Mo. — seems to defy gravity 
while complementing the architecture 
around it — Fig. 4. 

Guardian, a steel and stacked glass in- 
stallation that seems to join the earth with 
the sky, is a centerpiece of the Crossroads- 

  

Fig. 2 — The artist uses an all-in- 
one GMAW unit, that provides a' 
versatile tool for welding a variety 
of steels and thicknesses. 



Fig. 4 — Standing outside the H&R Block 
world headquarters in Kansas City, Mo., 
Heartland Shuffle is an orbital combina- 
tion of stainless steel and cast glass. 

KC at Grinders venue in Kansas City — 
Fig. 5A, B. 

Other installations, such as the Sabine 
Pass Fire House #4 Fountain in Sabine 
Pass, Tex., mix stainless steel with fire and 
water to truly tie in the structure with the 
environment and elements — Fig. 6. 

Transporting Large Sculptures 
Takes a Toll 

However, his pieces weren't always as 
large. While living in New York, he at- 
tended sculpture art shows, where, among 
other things, he could determine the size 
of an artist's studio by the size and how 
many pieces their sculptures were in. 

"If it was in 50 pieces, the sculptor lived 
on the eighth floor with no warehouse el- 
evator. They had to carry it down in a lit- 
tle tiny elevator and then assemble the 
whole thing together," he said. 

For Stretch, welding allowed the free- 
dom to get from point A to B in the 
smoothest, fastest, and safest way possible. 

"If I could weld just one section and 
carry it, great," he said. "If not, I would 
have to make it in several pieces con- 
nected by a variety of weld and bolt me- 
chanical connections. You become a 
Rolodex of information on connections. 
Welding is a necessary and functional way 
to facilitate my ideas and get them to the 
next level." 

"I started welding everything together," 
he continued. "I would weld manhole cov- 
ers, aluminum hub caps, and try to weld 
steel to bronze. I didn't know the differ- 
ence between the different metals, but I 
learned whether the welds would crack or 
hold. And little by little, by welding every- 
thing under the sun together, I learned how 
to weld and create sculptures." 

Learning to Work with Different 
Types of Materials 

A major component of the artist's work 
involves finding ways to connect a variety 
of disparate elements, including metal. 
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Fig. 5 — A — This sculpture of steel and 
stacked glass anchors Stretch's own music 
and arts venue, CrossroadsKC; B — close- 
up view of the artwork. 

glass, wood, plastic, and stone, and do it 
all with structural integrity. 

"Gravity works. It's one of those amaz- 
ing things that you can't always fight, so I 
have to find a way to get my objects in the 
air and keep them there," he said. "One 
thing I've learned is that there are eight- 
million different kinds of connections. 
You might have a welding machine that 
can only weld a certain thickness, but you 
can drill to make bolt and mechanical con- 
nections so that the separate pieces will 
fit in your truck." 

Aside from functionality, it's that mar- 
riage of different elements and materials 
that make Stretch's work stand out. 

"You have a yin-yang thing working be- 
tween two elements, and when you add 

Fig. 6 — The Sabine Pass Fire House #4 Fountain in Sabine Pass, Tex., mixes stainless 
steel with fire and water to tie in the structure with the environment and elements. 
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another element, it becomes incredibly 
dynamic," he said. 

Take glass and steel, for example. 
"I take plate glass, stack it, and chip 

the edge. It becomes very seductive, like 
an icicle. It wants to suck you in. And then 
you have this hard edge of steel that sand- 
wiches it together or holds it delicately 
like a diamond ring," Stretch said. "So, 
you have this incredible balance between 
two materials that are completely mal- 
leable but hard as steel. That's powerful." 

Fabricator's Skill and 
Creative Mind Set, 
Business Acumen 

What has made him as successful as he 
is today is a tireless work ethic matched 
with a talent for creating art that people 
want. Many of his sculptures serve as in- 
stallations in public places, and that honor 
has allowed him the freedom to explore 
new and different ways of using materials. 

"Being an artist isn't easy," he said. 
"It's glamorous, and it's romantic, but it's 
a heck of a lot of work. With my imagery 
and choice of materials, I am lucky. 
They're architectural, referential, and 
work well with people's houses and the 
environment." 

Stretch credits much of his success to 
working jobs that allowed him to hone his 

skills as a metalworker while keeping his 
creative edge. 

"Much of my training was as a fabrica- 
tor," he said. "I had set schedules and had 
to be places at certain times. I have car- 
ried that with me as an artist. I don't miss 
deadlines, and I am on or under budget. 
I've had great mentors in the business 
world that helped to focus my attention. I 
work seven days a week and have for years 
and years and years. Many artists don't 
like that kind of lifestyle." 

Giving Guidance to 
Prospective Artists 

What advice does he have for future 
sculpture artists out there, whether you're 
just learning to weld or strike an arc every 
day in your day job? 

"Art isn't about direct representation," 
he said. "As long as you have a cell phone 
camera, you can document whatever you 
want and then reproduce it in a drawing. 
With metal sculpting, you don't need to 
sit and sketch something out and repro- 
duce it in welded steel. You want to take 
it to the next level by abstracting it, look- 
ing at it, and dissecting what you want to 
get out of it. You want to capture the 
essence of an object; art is not about du- 
plicating or making things exact. "♦ 
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positioners from Koike for years. "Some of the 
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get directly to a person who can help." 
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How to Assure Quality in 
Outsourced Welded Products 

The OEM must be actively involved with its outsourcing 
suppliers to verify they are properly staffed, trained, and equipped 

to provide compliant production on a consistent basis 

BY WILLIAM C. LAPLANTE 

Global welding supplier develop- 
ment is a business reality and is the 
result of outsourcing of welding 

and metal fabrication products by United 
States-based original equipment manufac- 
turer (OEM) organizations (e.g., aero- 
space primes) for commercial, industrial, 
and military project applications. Out- 
sourcing activities are driven by such crite- 
ria as reducing supply chain costs, decreas- 
ing internal production risks, increasing 
production flexibility, a lack of internal 
manufacturing capabilities, as well as for- 
eign sales contract obligations. However, 
in an effort to optimize profit margins, to 
meet scheduled delivery dates, and to 
achieve technical success in the manufac- 
turing and marketing of high-integrity 
welded products, there exists a require- 
ment for welding supplier development. 

Outsourcing Requirements 

For businesses engaged in the manufac- 
turing of welded products, outsourcing and 
welding supplier development represent an 
integral part of a business strategy. From 
this point, the terms "supplier" and "fabri- 
cator" shall be considered synonymous. 
Manufacturing today is extremely competi- 
tive. Thus, OEMs who cannot meet in- 
creasing costs, quality, and delivery per- 
formance requirements of their customers 
jeopardize their competitive edge and the 
loss of their customers. Within the global in- 
dustry, there are OEM companies that have 
a supplier development program in place. 
Unfortunately, many of these programs are 
simply in word only. That is, many of these 
programs encompass nothing more than 
some type of a "Welding Supplier Quality 
Award" in which a sub-tier welding supplier 
receives an award for achieving a certain de- 
gree of product quality in conjunction with 
on-time delivery performance. Performing 
sub-tier welding supplier audits on a one-, 

two-, or three-year cycle does not accom- 
plish the principal aspects of a welding sup- 
plier development program that is in the de- 
velopment of a competent, capable, and 
credible supplier. This technique is simply 
"welding supplier checking and verifica- 
tion" as opposed to "welding supplier de- 
velopment." This is evident when products 
received from external suppliers fail to pass 
the incoming OEM weld inspection, or the 
product fails in the field, or the customer 
complains about shoddy workmanship, 
poor performance, and/or unsatisfactory 
durability. 

The Three Most Costly Problems 

Based upon my experience, the three 
biggest and most costly problems 
associated with the outsourcing of 

welded products are: 
1) Shoddy workmanship and the sub- 

sequent lack of an effective visual weld in- 
spection program to identify discrepan- 
cies, defects, and nonconformances as 
they occur on a daily basis during the fab- 
rication process. That is, is there a diligent, 
in-process weld inspection activity taking 
place? For example, during production, 
are welds 100% visually inspected on an 
inch-by-inch basis employing a Weld Map 
where the results are then documented 
daily? 

The failure to identify weld discrepan- 
cies, defects, and nonconformances as 
they occur during production results in 
costly weld rework, lost productivity and 
material, and possibly scrapping product; 

2) the lack of adherence to weld code 
design, fabrication, and weld inspection 
acceptance criteria during the fabrication 
process. That is, how does the supplier as- 
sure the OEM that weld code criteria are 
adhered to during production activities on 
a daily basis? The lack of adherence to 
weld code criteria results in the acceler- 

ated degradation of weldment perform- 
ance, durability, and robustness, and; 

3) a shortage of qualified welders and 
competent welding engineers, inspectors, 
educators, supervisors, and metallurgists 
on staff at the supplier's locations. 

The OEM's Responsibilities 

The OEM cannot afford to assume that 
its suppliers are going to provide compli- 
ant product on a consistent basis based 
solely upon token audits and symbolic 
support efforts. 

Welding supplier development repre- 
sents a concerted effort and long-term 
commitment by an OEM to qualify as well 
as to continuously develop and improve a 
sub-tier welding supplier's capability and 
performance such that the supplier is truly 
capable of providing all the necessary 
services to manufacture high-integrity 
metal fabricated components and prod- 
ucts on a consistent basis to meet or ex- 
ceed the specified OEM product design 
service, quality, and performance contract 
requirements. 
Supplier development represents a 

collaborative effort by an OEM to 
work with its sub-tier suppliers to 

continuously evaluate and improve prod- 
uct quality, manufacturing capabilities 
and competencies, and cost-performance 
criteria. 

Supplier development commences after 
the auditing process and the supplier selec- 
tion process have been completed, where 
the strengths and weaknesses of the sub- 
tier supplier have been clearly identified. 
From the OEM's perspective, the logistical 
and resource commitment for welding sup- 
plier development is all-encompassing with 
respect to coordinating and providing the 
welding subject matter experts (SMEs), in- 
cluding welding engineers (e.g., CWEngs), 
welding inspectors (e.g., CWIs), and weld- 

WILLIAM C. LAPLANTE (williamlaplante@comcast.net), CWI, CWE, most recently was a welding engineer at Raytheon, Andover, Mass. 
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ing educators (e.g., CWEs). The OEM's 
welding engineers, welding inspectors, and 
welding educators travel to the supplier's 
job-site location to provide hands-on, shop- 
floor welder and welding operator training, 
classroom instruction, and engineering and 
technical guidance. 

Working with Foreign Suppliers 

Table 1 illustrates sample areas of 
responsibilities for U.S.-based, 
OEM welding SMEs relative to pro 

viding job-site support at global supplier 
locations. 

The foundation for achieving welding 
supplier development and qualification 
success lies in the degree of preproduction 
preparation and planning efforts prior to 
the commencement of the "arcs and 
sparks." A further layer of complexity to 
the supplier-support process depends on 
the country where the manufacturing will 
be conducted. In addition to possible lan- 
guage and communication problems, many 
foreign welding suppliers have no experi- 
ence with U.S.-based weld code require- 
ments for weldment design criteria, weld- 
ing inspector qualifications, welding 
documentation such as procedure qualifi- 
cation records (PQRs) and welding proce- 
dure specifications (WPSs), as well as the 
welder qualification process. Extensive ef- 
forts with respect to engineering instruc- 
tion and personnel training and qualifica- 
tion are required for foreign suppliers to 
become competent in their understanding 
and compliance with U.S.-based weld code 
criteria in an effort to meet OEM drawing 
and contract requirements. 

Welding Supplier 
Development — The Critical 
Welding Audit Process 

Selecting the right supplier is critical. 
Prior to awarding a contract, a com- 
prehensive welding operations audit 

should be conducted in which the supplier 
is given a detailed and thorough evalua- 
tion. The supplier's production readiness 

to manufacture the OEM's product must 
be accurately determined. Thus, the 
audit's purpose is to clearly identify each 
supplier's strengths and weaknesses: 

1. Determine the supplier's compe- 
tences and capabilities as related to the 
compliance criteria required to manufac- 
ture the intended product. Bottom line: Is 
the supplier capable of manufacturing a 
quality product in a cost- and time- 
efficient and effective manner that is corn- 

Table 1 — Example Job-Site Technical Leadership Responsibilities for U.S.-Based, 
OEM Welding Subject Matter Experts 

1. Assure proper product design development and problem resolution: weldability, 
manufacturabilify, and fabrication methodologies. 

2. Provide engineering support and oversight for shop floor and field-site production 
and fabrication. 

3. Instill process discipline and foster workmanship pride within the workforce. 
4. Conduct welder briefings to build confidence, respect, and trust. 
5. Provide weld code engineering and weld inspection instruction. 
6. Verify proper PQR and WPS development and qualification. 
7. Verify fusion welder/welding operator training and performance qualifications are 

properly performed. 
8. Verify welding filler wire testing and selection for applicable base materials and 

processes is properly done. 
9. Oversee the selection of the optimum welding process and process troubleshoot- 

ing. 
10. Verify the welding equipment specifications and procurement. 
11. Verify compliance of the welding equipment qualification (e.g., AWS D17.2 RSW 

equipment). 
12. Review and approve the proposed nondestructive examination (NDE) inspection 

methods. 
13. Review the welding documentation development such as weld mapping, weld 

table, preweld, in-process, and postweld inspection sheets and weld repair procedures. 
14. Ensure they follow the weld code criteria during manufacturing. 
15. Design and implement calibrated tooling and fabrication fixturing. 
16. Review drawings and verify weld inspection and drawing welding symbol criteria. 
17. Ensure the adherence to environmental health and safety (EHS) criteria during 

manufacturing. 

Table 2 — Sample U.S.-Based OEM Weld Audit Questions Presented to a Supplier 

1. Is the supplier currently manufacturing products similar to the OEM product with the respective weld code? Workmanship 
quality? 

2. What is the availability of qualify engineers and NDE inspectors? Are personnel ASNT or NAS-410 qualified? Level of qualifi- 
cation? Methods? 

3. What are the quality infrastructure and NDE in-house capabilities? Does the supplier have experience with quality assurance 
documentation, nonconformance records (NCRs), and the first article verification (FAV) process? 

4. What is the level of English comprehension within the supplier's organization? 
5. Do the PQRs, WPSs, and welder performance qualification records comply with the applicable weld code requirements? 
6. Does the visual welding inspector have the necessary qualifications and applicable weld code experience? 
7. Do they have the welding quality documents, such as preweld, in-process and postweld inspection forms. Weld Maps, noncon- 

formance records, etc.? 
8. Are there any single-point-of-failure conditions (SPOF)? Production cannot be dependent upon a SPOF condition. 
9. Welding wire procurement, inventory control, and distribution. Is the weld filler metal HT# and Lot# documented for trace- 

ability? Are base and weld metal material CMTRs (Certified Material Test Records) archived? 
10. Is there a preventive maintenance program in place for the welding equipment condition and calibration status? 
11. Are there EHS procedures, personal protective equipment, and an employee safety training program implemented? 
12. Are there sufficient numbers of qualified welders and welding operators? 
13. Are there adequate material-handling capabilities (e.g., cranes, forklift trucks, welding positioners)? 
14. Are the necessary welding process capabilities available (manual, semiautomatic, automatic)? 
15. Are the engineering capabilities and competencies satisfactory? 
16. Are suitable fixtures and machines available for the required plate cutting, forming, and machining? 
17. Is a satisfactory base material inventory system in place for documentation, distribution, traceability, base metal testing, and 

verification? 
18. Is the supplier familiar with foreign object debris/foreign object elimination (FOD/FOE) procedures? 
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pliant to the drawing on a consistent basis? 
2. Determine the level of OEM re- 

source commitment needed for supplier 
development. That is, funding, time, per- 
sonnel, equipment, travel, etc. 

3. Determine the supplier's attitude, 
motivation, and responsiveness to the con- 
tract requirements. 

The final supplier selection should be 
based upon objective evidence that 
demonstrates the above and the supplier's 
commitment to meeting all the OEM's 
specified product contract requirements. 

Table 2 illustrates sample weld audit 
questions that a U.S.-based, OEM weld- 
ing operations auditor may present to a 
sub-tier supplier relative to welding oper- 
ation attributes. 
Table 2 shows a small sampling of the 

subject areas of discussion that are 
presented to potential suppliers 

during an OEM's welding operations 
audit. Welding operation audits employ- 
ing a comprehensive audit checklist 
should be rigorous and methodical in na- 
ture, to determine a sub-tier supplier's 
true level of production readiness (i.e., 
competency, capability, and capacity). A 
prerequisite for an auditor is to be an ex- 
pert in welding and fabrication operations 
and understand the nuances of the weld- 
ing fabrication business. "Check the box" 
type audits are not acceptable. The num- 
ber of questions posed to a supplier is not 
as important as the criticality of the ques- 
tions. That is, are the right questions being 
asked? Also, employ the same audit 
checklist for each supplier audit. Audit 
questions should focus upon determining 
and identifying a supplier's strengths and 
weaknesses. Careful attention should also 
be made to document the supplier's atti- 
tude, motivation, and responsiveness as 
well. Audit questions should be direct with 
the focus upon achieving only specific an- 
swers, no ambiguities. No general ques- 
tions or responses are acceptable. Based 
upon the audit results, all objective evi- 
dence should be compiled from each sup- 
plier such that the strengths and weak- 
nesses are weighed and correlated to the 
product contract fabrication require- 
ments. Let the facts speak for themselves 
relative to the characterization of the sup- 
plier. From the OEM perspective, welding 
supplier development represents an enor- 
mous commitment and undertaking in 
terms of cost, time, and resources. Thus, 
the OEM must be critical and objective in 
the welding supplier selection process. 

Correlate Audit Results to 
Product Welding Requirements 

The welding operations audit results 
should be evaluated carefully and 
correlated to the fabrication re- 

quirements of the pending and future con- 

Table 3 — U.S.-Based, OEM Welding Supplier Development Lessons Learned 

1. Welding SMEs must "lead by example" — "can do, will do, did." Welding SMEs 
must provide job-site technical leadership by providing hands-on shop floor and class- 
room instruction to develop the supplier's competency and capability. 

2. Select a supplier that has a professional quality infrastructure with qualified inspec- 
tors, QA engineers, inspection procedures, calibrated inspection tools, and measuring 
equipment, up-to-date code books and specifications, etc. 

3. OEM lessons learned. If you are not willing to make corrections based upon past 
mistakes, then you should be willing to pay the price for negative supplier development 
and performance consequences. 

4. During the supplier auditing, development, and support process, be professional, 
objective, and listen actively to the supplier. 

5. Carefully evaluate the supplier's production control infrastructure. A production 
control department is critical to initiate and maintain shop floor production discipline 
and organization. 

6. Ensure international travel security conditions for electronic assets (computers, 
smartphones, etc.), ITAR (International Traffic in Arms Regulations Export Adminis- 
tration Regulations) and fabrication drawings and contract protection and controls are 
being met. 

7. Do not select a welding supplier solely based upon a low cost quote. Any perceived 
savings may quickly evaporate due to job-site support/resource requirements and shoddy 
workmanship and quality issues. 

8. Make regular visits to the job sites to verify the product weld inspection activities 
and to address and resolve any production problems and concerns. The in-person time is 
far more effective than phone discussions and e-mails. 

9. Employ only competent and experienced personnel to conduct welding operation 
audits. 

10. Recognize the importance of welding drawing notes. "Boiler plating" the notes 
from one drawing to another can have drastic manufacturing and cost consequences if 
the notes indicated are not pertinent to the respective product. Comprehensive drawing 
welding notes must be added by the OEM to eliminate supplier manufacturing confu- 
sion and problems misinterpreting the drawings. 

11. Implement design for manufacturability, assembly, and weldability principles 
(DFMA-W). Make sure the product can be fabricated! Work with the supplier to de- 
velop full-size weld-joint mock-ups as required, verifying welding process and NDE 
method accessibility. 

12. Incorporate a nondisclosure and noncompeting stipulation clause within all sub- 
tier welding supplier contracts. 

13. Verification and validation. For the FAV process, the measurement methodology 
process to verify and validate the dimensional integrity of a weldment during fabrication 
needs to be established prior to production. The fabrication measurement methodology 
employed must be aligned with the same level of precision as with the FAV measure- 
ment method. 

14. Minimize the number of personnel directly involved with the sub-tier supplier. 
Nonqualified personnel may provide conflicting opinions and the dissemination of mis- 
information. 

15. Provide welder training/qualification and develop all PQRs and WPSs for the 
project prior to production. Also, take the time to train/qualify welding inspectors, and 
develop weld inspection procedures. Weld Maps, FOD/FOE procedures, etc. 

16. Verify all measuring tools, fixtures, and tooling employed for production are cali- 
brated to ensure weldment dimensional integrity accuracy. 

17. Communicate honestly, openly, and timely. Employ translators as required. Sub- 
tier suppliers need to become extensions of OEMs — their customers. If there is no ef- 
fective or efficient communication, expect the worst. 

18. Travel to the sub-tier supplier to perform a comprehensive job-site audit of the fa- 
cility as opposed to performing a "desk top audit" or relying solely upon a certificate 
from a certifying authority. Assess the true capabilities and competency of the supplier 
based upon a first-hand visit of the facility. 

19. Sub-tier suppliers must take the leadership position and notify the OEM com- 
pany relative to recommended product changes or warnings if there is a product design 
flaw, potential operational or safety problem, or anything that could impact the cost, de- 
livery schedule, or quality of the product. All parties must be proactive and not reactive. 

20. Build the supplier's confidence and earn the supplier's respect and trust. Welding 
SMEs, inspectors, and educators must develop a trusting rapport with the workforce. 

21. The instilling of process discipline and workmanship quality pride within the 
workforce is critical. Shoddy product workmanship quality and the lack of adherence 
to weld code, specification, and weld inspection acceptance criteria results in product 
degradation. 

— continued on next page 
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Table 3 — Continued 

22. Welding SMEs, inspectors, and educators represent the OEM as ambassadors and 
thus should be professional, organized, and well prepared for job-site work activities. 

23. Conduct pre-kick-off project team meetings with welders, welding operators, 
process engineers, quality and manufacturing personnel, etc., to discuss fabrication crite- 
ria, workmanship quality standards, OEM expectations, and any areas of concern. 

24. Carry extra weld code/reference books for suppliers, especially for international 
suppliers. 

25. Purchase the right welding equipment and welding wire for the application. Know 
and fully understand the respective base materials you are welding, forming, and cutting. 

26. When supporting suppliers internationally, abide by the cultural customs and so- 
cial dos and don'ts. 

27. It is critical for the OEM to conduct visual weld inspection awareness classes on 
an annual basis for its sub-tier supplier base. Classes must be conducted to calibrate sub- 
tier welding inspectors to the OEM's weld inspection criteria. 

28. EHS criteria are critical considerations in fabrication and manufacturing. When 
welder comfort increases and the workplace is a safe, controlled, and orderly environ- 
ment, the productivity, morale, and workmanship quality increases. 

29. Obtain professional and accredited materials testing laboratory support for base 
and weld metal mechanical and metallurgical testing, failure analysis, and investigation 
criteria. 

30. Sub-tier suppliers need to provide a Manufacturing Data Package (MDP) to the 
OEM company for it describes and details how the product is to be manufactured. 

31. If you are not going to weld the product the right way, do not attempt to weld the 
product. 

32. Obtain experienced and expert advice to develop accurate and realistic product 
welding and fabrication timeline estimates. 

33. The OEM organization benefits by funding and promoting sub-tier supplier com- 
radely using bonus awards, dinner functions, etc. 

34. The supplier must submit drawing changes as required during the life of the proj- 
ect. That is, if there are drawing discrepancies, the suppliers must red-line the drawing 
and submit drawing change notices (CN) to the OEM. 

35. For suppliers engaged in the manufacturing and fabrication of welded products, 
the need to address weld code interpretation, deviation, or clarification criteria may arise. 
The relevant weld code organization should be contacted in the event there is an urgent 
need for alternative rules concerning materials, fabrication, or in-service inspection activ- 
ities not covered by the respective weld code. 

36. Employ Six Sigma and Lean principles at supplier locations. The OEM needs to 
provide training in the application of Lean, Six Sigma, and quality tools. Requesting that 
suppliers decrease their costs without giving them the "know-how" to lower their costs is 
not sustainable in the long term. This may force suppliers out of business, which is con- 
trary to the ethics and principle of welding supplier development. 

37. Unless the supplier has a demonstrated fluency and command of the English lan- 
guage, it is recommended that drawing notes be written in the indigenous language of 
the respective sub-tier supplier as well as in English. 

38. In an endeavor for the OEM to better control, manage, and develop existing sub- 
tier suppliers, it is recommended to minimize the total number of ASL sub-tier suppliers 
as opposed to expanding the supplier base. 

39. It is encouraged that an increased effort be made by U.S.-based, professional engi- 
neering organizations such as the AWS, ASME, and API to incorporate and cross-polli- 
nate, highly reputable international welding specifications such as ISO EN 3834 within 
U.S.-based weld codes, specifications, and standards. 

40. Develop and distribute a pre-weld checklist to production welders and welding 
operators in an effort to eliminate rework or lost product due to human error. 

41. Where applicable, especially for international applications, a weld code "gap analy- 
sis" should be performed to determine if a non-U.S.-based weld code can be employed 
for a U.S. product manufacturing application in another country in lieu of the respective 
U.S. weld code. A "gap analysis" is a comparison process and illustrates the differences 
between weld codes. 

42. Establish an E-room to hold all pertinent product-related documentation such 
that information can be accessed globally by all sub-tier suppliers. 

43. Welding documentation such as welder qualifications, PQRs, and WPSs should be 
in electronic format. 

44. The global welding and metal fabrication industry needs more professionally 
minded and competent welding engineers, inspectors, educators, metallurgists, welders, 
etc., to support high integrity welding, fabrication, and manufacturing engineering appli- 
cations. The AWS supports this effort by offering an array of training and certification 
programs. 

tracts. For example, if the scope-of-work 
requirement is for the supplier to manu- 
facture an aluminum product in accor- 
dance with AWS D1.2 as a cyclically 
loaded. Class II tubular structure that 
meets radiographic weld quality require- 
ments, then the audit results should be 
carefully examined to verily the supplier 
has the required technologies and resident 
knowledge to successfully complete the 
contract. During the audit process, careful 
attention must be noted relative to the 
pertinent material-processing equipment 
that directly impacts the product contract 
requirements. Suppliers need to substan- 
tiate their expertise and experience claim 
with objective evidence that they possess 
the ability to meet product contract re- 
quirements. Note that many sub-tier sup- 
pliers will subcontract their work to other 
suppliers in which the OEM company 
must be made aware of. It is best to utilize 
and match the experience and strengths of 
the supplier in terms of correlating the 
fabrication requirements of the product 
manufacturing contract to the supplier's 
expertise. An auditor needs to understand 
all the engineering and manufacturing re- 
quirements of the OEM product so they 
can objectively correlate audit results with 
the sub-tier supplier's experience (includ- 
ing their customer base), strength and ex- 
pertise. If the fabrication contract re- 
quirements do not correlate with the 
strength, expertise, and experience of the 
supplier, then select another supplier. 

Welding Supplier Development 
— Providing Job-Site Supplier 
Supervision and Support 

The goal of welding supplier develop- 
ment is the qualification of the sub- 
tier supplier and the placement of 

the sub-tier supplier on the OEM's ap- 
proved supplier list (ASL). Placement of 
the sub-tier supplier on the ASL represents 
an official OEM recognition and approval 
for the supplier to manufacture product. 
Once the OEM auditing and supplier se- 
lection process has concluded, job-site sup- 
port can commence to assist in the correc- 
tion of all audit findings in an effort to start 
production activities as soon as possible. 

Typically, as the level of OEM support 
increases, the timeline for closing out all 
corrective action findings decreases. It 
should be noted that welding supplier de- 
velopment also encompasses ongoing 
product production support efforts after 
all corrective actions have been closed. 
For many suppliers, the audit process rep- 
resents their first exposure to U.S.-based, 
weld code criteria. Thus, continuous pro- 
duction support efforts can be anticipated 
due to the fact the supplier may be inex- 
perienced in weld code criteria and weld 
inspection and acceptance requirements. 
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Experts In Precision 
Laser Contract 
Manufacturing 

• Over 30 Years of Experience 

• R&D Engineering 

• Production Laser Machining 
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• Laser Drilling 

• Laser Scribing 
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Application Development 

• ISO 9001:2000 Registered 

Call For A Free Ouotation 

Tel: 800.830.3070 

www.laserage.com 

For info go to www.aws.org/ad-index 

For welding suppliers, the American 
Welding Society (AWS) offers a 
Certified Welding Fabricator pro- 

gram (CWF) detailed in AWS QC17, 
Specification for A WS Accreditation of Cer- 
tified Welding Fabricators, and AWS B5.17, 
Specification for the Qualification of Weld- 
ing Fabricators. Also, AWS offers Certi- 
fied Welding Engineer (AWS B5.16), Cer- 
tified Welding Supervisor (AWS B5.9, 
QC13), Certified Welding Inspector 
(AWS B5.1, QC1), Certified Welding Ed- 
ucator (AWS B5.5, QC5), Radiographic 
Interpreter Certification (AWS B5.15), 
and Certified Welder (AWS QC7) pro- 
grams to further educate professional per- 
sonnel engaged in metal fabrication 
activities. Visit the AWS Web site 
{www.aws.org) for more information. 

Welding Supplier Development 
— OEM Welding Supplier 
Development Lessons Learned 

Table 3 presents the lessons learned 
over years of working in an engineering 
and quality capacity (i.e., WE, CWI, 
CWE, auditor) at domestic and interna- 
tional job-site sub-tier supplier locations 
to support various U.S.-based, OEM 
supply chain and program initiatives. 

Conclusions 

Global welding supplier development is 
an ongoing effort by top-tier U.S.-based. 

OEM organizations to support their net- 
work of sub-tier suppliers. Even after the 
sub-tier supplier has been added to the 
authorized supplier list, its manufactured 
products must be continuously inspected 
and evaluated by qualified personnel in 
an effort to ensure welding code, work- 
manship quality, drawing, and the con- 
tract compliance requirements are being 
met. Continuous improvement initiatives 
are required to provide sub-tier suppliers 
the training, experience, and confidence 
to meet product contract requirements in 
a cost- and time-effective manner consis- 
tently, such that the OEM organization is 
able to optimize profit margins, meet 
scheduled delivery dates, and to achieve 
technical success in the manufacturing 
and marketing of a high-integrity welded 
product.^ 

Iron Man Comic Book, 
Welding Career DVDs 

Available for Free 

Copies of four unique resource ma- 
terials, including the Careers In Weld- 
ing magazine. Iron Man comic book, 
and Hot Bikes, Fast Cars, Cool Careers 
and Careers In Welding DVDs, may be 
requested for free. 

Just visit www.CareersInWelding. 
com, click on the welding publications 
link, and fill out the form specifying the 
quantity you need of each item. 
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Thermal Spray Technology 
Highlighted At Fabtech Show 

Thermal Spray Basics 
Free Tutorial   •   1:00 - 5:00 PM 

Tuesday, November 15, 2011  •   Registration Code: W45 

Thermal Spray Technologies: 
High   Performance Surfaces  Conference 

4 Sessions, 14 Speakers •  9:00 AM - 5:00 PM 
Wednesday, November 16, 2011  •  Registration Code: W31 

Thermal Spray Pavilion Exhibitors 
November 2-4, 2010 •   Visit Aisle 5000 North Hall 

Visit www.fabtechexpo.com to Register 

International Thermal Spray Association 
440.357.5400 •   ITSA@thermalspray.org 

www.thermalspray.org 

For info go to www.aws.org/ad-index 
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Ceramic Backing Enhances 
One-Sided Welding 

BY SONG TONGZHAN, DENG HUAN, XU ZHIMIN, NIU XILIN, AND YAO JIANCHENG 

(' 
Production efficiency was improved in the 

fabrication of a steei bridge structure 
Fby using a ceramic backing and 

CO2 - shieided fiux cored arc welding 

Fig. 1— The Xinxiang Wei River bridge. 

One-side welding with back formation 
is an efficient welding technology. It has 
been applied in the fabrication of water- 
craft, pressure vessels, bridges, and many 
kinds of large steel structures and equip- 
ment. It can improve production effi- 
ciency significantly, reduce the labor in- 
tensity, plus improve the working environ- 
ment and weld quality. This article de- 
scribes how this technology was used in 
the fabrication of heavy box girders for 
bridge construction. 

In the factory, during fabrication of box 
girders, there are many overhead, hori- 
zontal, and vertical welds with strictly reg- 
ulated quality. The welding is difficult and 
labor intensive. In a project to construct 
a bridge to span the Xinxiang Wei river, 
steel box girders were fabricated using ce- 
ramic backing and flux cored arc welding 
with C02 shielding (FCAW-G) for one- 
sided welding. 

The steel box girders for the bridge are 
designed to be 70 m long. The main girder 
is 1.3 m high, the box width is 7 m, and the 
cantilever length is 1.5 m. The bridge has 
a tower constructed of 1000-mm-diame- 
ter x 14-mm-long steel tube, which ex- 
tends 30 m above the bridge. The tower 

rotates and tilts outward in a shape of an 
oval — Fig. 1. The steel material for the 
bridge is Q345D. The steel sections of the 
bridge tie into a concrete structure on 
both sides. 

The steel box girders were designed to 
be assembled at the jobsite. The prefabri- 
cated girders have 6 configurations with 
16 sections on each side that are joined in 
the middle for a total of 32 sections. The 
maximum length of the girder is 5 m. 
There are draglines on both sides. See 
Table 1 for the material and section quan- 
tity for one side of the bridge. The bridge 
tower is elliptical and tilted after a 60-deg 
rotation around the long axis of a 21.2 m 
radius. The short axis is 10 m. 

Characteristics of the Ceramic 
Backing and FCA C02 Welding 

The weight-percent for each compo- 
nent used in the ceramic backing are: SiC^ 
40%~60%; Al203 30%~45%; Fe203 0 
~1.2%; MgO and/or CaO 3%~18%; 
Na20 and/or K20 1.5%~5%, and the 
hole rate is less than 5%. The material has 
waterproof and damp-proof characteris- 

tics. The weld formation on the back is 
smooth without any gas holes for both hor- 
izontal and vertical welding. The weld 
formed had the required quality. The need 
for back grinding, overhead welding, and 
turning over the workpiece was elimi- 
nated. With the need to perform difficult 
and laborious carbon arc gouging elimi- 
nated, the time-consuming cleaning of the 
root is also eliminated. The problem of 
poor weld toughness associated with the 
back gouging is no longer a concern. 

The FCAW-G process with C02 shield- 
ing addressed the problem of incomplete 
fusion sometimes associated with a solid 
welding wire process. At the same time, 
the FCAW process increased the deposi- 
tion rate, improving efficiency. The 
process performed well, producing low 
spatter and good weld appearance. It also 
saved material, power, space, workload, 
and shortened the construction period. 

Improvement on the Design of 
Bridge Box Girder 

The steel bridge box girder has a large 
cross section — Fig. 2. The flange plate 
and web are thin, but the required per- 

Song Tongzhan (songtongzhan@tianfon. com), DENG HUAN, XU ZHIMIN, NIU XILIN, and YAOIIANCHENG are with Henan Tian- 
fon Steel Structure Co., Ltd., Xinxiang, Henan, China. 

This article is reprinted with permission from Modern Welding, published by Chengdu ONLY Welding Industry Development Co., Ltd., 
Chengdu, Sichuan Province, China. 
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Fig. 3 — Test plate assembly. I — Test plate; 
2 — ceramic backing. 

Fig. 2 — Schematic diagram of the cross section of steel box girder. 

Table 1 — Material and Quantity for Steel Box Girder 

Girder Section        A B C D E F 
No. 

Girder quantity        1 1 

Total      Material 

16 Q345D 

24 418        Q345D 

4 18 1 
Length of girder   2000 4000        5000        5000        5000 2000       70,000      Q345D 

(mm) 
Horizontal 3 2 6 3 5 3 49 Q345D 

clapboard for each 
girder (pcs) 

Stiffening plate for 24 24 41 24 41 
each girder (pcs) 
Weight for each 
girder (kg) 8303.1     11,826.5  19,589.9 14,926.7 18,897.2    8303.1   22,1812.9 

Table 2 — Quantity of Materials for Steel Box Girder after Improvement 

D 2D E+D     2D+F Together Girder Section        A+3B      B+C        2D 
No. 

Girder quantity 111 11117 
Length of girder     14,000      9000      10,000        5000     10,000     10,000     12,000    70,000 

(mm) 
Horizontal 986 3689 46 

clapboard for each 
girder (pcs) 
Stiffening plate for     24 41 24 24 24 41 24 202 
each girder (pcs) 
Weight of each      43,782.6 31,416.4 29,853.4   14,926.7 29,853.4 33,823.9 38,156.5 
girder section 

(kg) 

formance level of the material is high. 
There are requirements for camber (2.5% 
P-wave bridge design, the centerline in the 
vertical curve). Weld quality is inspected 
with the ultrasonic (UT) process. Because 
the internal space in the box structure is 
small, with ribs and segmented design, au- 
tomatic welding could not be used. Only 
a semiautomatic process or manual weld- 
ing were available. It is difficult to guar- 
antee quality when a manual arc welding 
electrode is used and the efficiency is low. 

According to the construction site condi- 
tions, in order to meet the schedule, adapt 
to the construction conditions at the site 
and improve the production rate of the 
plant, it was decided to modify the bridge 
sections as shown in Table 2. It was seg- 
mented into 7 sections from 16 segments, 
and the on-site welds were modified to 6 
from 15, which not only reduced the work- 
load of welding at the site, but also low- 
ered the difficulty of the construction. A 
V-groove joint design was used with a ce- 

■ 

1 

\    A 

\     ^ 

Fig. 4 — Flat butt joint weld test plate as- 
sembly. A — Ceramic backing; B — weld 
appearance. 

ramie liner bridging the root opening. The 
semiautomatic FCAW-G process im- 
proved efficiency and shortened the con- 
struction period. 

Welding Process Test 

Test Method 

In the welding process test, the actual 
welding material and plate thickness were 
used, and the construction site environ- 
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Fig. 5 — Ceramic backing type. 

ment was simulated. The test piece as- 
sembly is shown in Fig. 3. The dimensions 
of the test board are 300 x 200 x 12 mm, 
and the bevel of the joint was formed 
through machining. Before welding, the 
edges of the groove were polished to 
metallic luster with an angle grinder, mak- 
ing sure there was no oil, rust, and mois- 
ture. Both sides of the test plate were fixed 
through spot welding to ensure a root 
opening of 6~8 mm, and deformation of 
only 4 ~5 deg. The ceramic backing was 
attached and fluxed cored arc welding 
with CO2 gas shielding was used to fill the 
groove. The ambient temperature for the 
test was 250C. There was no need to pre- 
heat test plate, and the interpass temper- 
ature was <;150oC. 

The test plate was subject to air cool- 
ing for 24 hours after welding, then the 
appearance was visually inspected and the 
weld was ultrasonically (UT) tested. The 

test piece was also mechanically tested 
(tensile, bend, impact), and the joint struc- 
ture after the tests was observed with a 
metallographic microscope. See Fig. 4 for 
the appearance of a flat butt joint weld. 

Test Material 

The base metal used in the test is low- 
alloy steel Q345D plate with the thickness 
of 12 mm. Its chemical components and 
properties are shown in Table 3. The ce- 
ramic backing for the test is shown in Fig. 
5. The ceramic backing composition is 
shown in Table 4. The width of the form- 
ing groove in the ceramic segment is 10 
mm, and the depth is 0.8~1.0 mm. The 
ceramic backing at the bottom of the cen- 
tral area is marked with a red line, which 
makes it easy to attach and align with the 
welds. Some small holes scatter in the di- 
rection of the length of the pad on the alu- 

Table 3 — Components and Properties for Q345D 

Chemical Components (wt-%) Tensile Test V-Notch 

Impact 

C       Si        Mn        P S V Ni        Ti Al        as      ab      65 -20oC 
0.18    0.31      1.34     0.01     0.001    0.005    0.003   0.004    0.003     395    545     30 178 

Table 4 — Main Components of Ceramic Pads (wt-%) 

minum foil at both sides of the ceramic 
block in order to exhaust gases when weld- 
ing. Before use, it was baked for 1~1.5 h 
at a temperature of around 150oC. 

Welding Equipment, 
Welding Materials, and 
Technical Parameters 

See Table 5 for welding equipment, 
welding materials, and process parame- 
ters. The welding machine was produced 
by Shandong Aotai Electric Co., Ltd., and 
the selection of welding wire was based 
on process performance and material 
matching. In this project, Jinzhou Jintai 
TWE-711 CO2 gas flux cored welding wire 
with the diameter of 1.2 mm was selected. 

Mechanical Properties and 
Inspection of Welds 

The chemical composition and the me- 
chanical properties of welds are shown in 
Table 6. All the technical indicators met 
the code requirements. 

Ultrasonic (UT) inspection was done 
after a 24-h cooling of the welds to en- 
sure that the weld quality met the design 
requirements. 

Quality Control 

Quality control was conducted 
throughout the manufacturing process. 
The assembly of segments of the steel box 

Component Al203                  Si02               MgO FeO Others girder bridge is shown in Fig. 6. On-site 
Range 27-37                40-45             4-10 2-4 3-6 construction was mainly 

following aspects. 
controlled in the 

Table 5 — Welding Equipment, Welding Wire, and Major Process Parameters 

Weld Wire                    Welding          Gas Flow Wire Current Voltage Welding Polarity 
Location Trademark               Machine            L/min 

Model 

Diameter 

(mm) 

I/A U/V Speed 

(cm.min-1) 

F TWE-711                NBC-III               20-24 1.2 240-260 24-28 30-32 DC: 
reverse 

V TWE-711                NBC-III               22-24 1.2 220-240 22-24 24-28 connection 
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Fig. 6 — Preassembly of the bridge steel box girder. 

Table 6 — Weld Composition (wt-%) and Mechanical Properties 

C Mn Si P 

0.036 1.40 0.52    0.013   0.011      520 

S        Yield    Tensile       Elongation       Impact Value 
Strength Strength % 
(MPa)    (MPa) -20oC/J 

580 28 115 

Fig. 7—Method for adjustment and po- 
sitioning of horizontal butt joint root 
opening. 

The establishment of welding proce- 
dure specifications (WPS) was made in 
accordance with the data collected from 
the welding process tests and the test en- 
vironment conditions. Welders per- 
formed in strict accordance with the 
process procedure under the watchful eye 
of supervisors. 

Measures were taken to configure ap- 
propriate equipment for wind and mois- 
ture prevention on the site. Within 50 mm 
on both sides of the butt joint, rust was re- 
moved and the surface was cleaned with 
a steel wire wheel to meet code require- 
ments. After the joints were cleaned, 
welding was generally completed within 
24 h to prevent the joints from becoming 
rusted or contaminated again. 

When the butt joint was set up, efforts 
were made to maintain the root opening 
to avoid weld flaws. Figure 7 shows the 
method used for the adjustment and po- 

sitioning of the butt joint root opening of 
the box girder at the horizontal position. 

When ceramic backing was attached, 
the area of attachment was cleaned, and 
the liner was closely mated to the plate. 
The ceramic pads were aligned with each 
other to prevent uneven filling, incom- 
plete welding at the root, and a bamboo- 
shaped bump on welds at the liner con- 
nection location. 

Conclusions 

The use of one-sided welding with 
FCAW-G, CO2 shielding, with ceramic 
backing makes weld formation compact 
and smooth with little spatter. Overhead 
position welding is not required, which re- 
duces the labor intensity and eliminates 
the need for carbon arc gouging and grind- 
ing. These benefits save energy and elec- 
tricity, and reduce the harmful effects of 

welding fume and dust. It was proven that 
CO2 flux cored welding with ceramic back- 
ing is a good welding technology for on- 
site butt joint welding for bridge construc- 
tion as well as other applications.^ 
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FABTECH 
General Attendance Information 
FABTECH Heads to Chicago 

North America's largest metal forming, fabricating, welding and 
finishing event heads to McCormick Place, Chicago, Illinois, No- 
vember 14-17, 2011. This annual event anticipates 30,000 visi- 
tors and over 1200 exhibiting companies covering more than 
410,000 net square feet of floor space. 

FABTECH gives you all the tools you need to improve produc- 
tivity, increase profits, and find new ways to survive in today's 
competitive business environment, making it the ONE trade show 
to meet all your needs. For more information on attending or ex- 
hibiting, go online at www.fabtechexpo.com. 

Location 

McCormick Place 
2301 S. Lake Shore Dr. 
Chicago, IL 60616 
(312) 791-7000 
www. mccormickplace. com 

Show Dates and Hours 

Monday, November 14 — 10:00 a.m. - 6:00 p.m. 
Tuesday, November 15 — 9:00 a.m. - 5:00 p.m. 
Wednesday, November 16 — 9:00 a.m. - 5:00 p.m. 
Thursday, November 17 — 9:00 a.m. - 3:00 p.m. 

Technoiogy Paviiions 

To guide attendees to products and services easily, the show floor 
is organized in Pavilions that are geared toward specific indus- 
tries and technologies. FABTECH will encompass both North 
and South Halls at McCormick Place. The South Hall houses 
Pavilions dedicated to Forming & Fabricating, Laser, Metalform- 
ing, Tool/Die, Tube & Pipe, and Finishing. The North Hall houses 
Pavilions dedicated to Welding and Thermal Spray. 

How to Register 

Visitors must register to receive a show badge to attend the event. 
Advance registration is free of charge, on-site registration is $50. 
No one under 16 years of age admitted. Register online dXfabtech- 
expo.com, download a printer-friendly registration form from the 
Web site and fax to (508) 743-9696, or use the form on pg. 76. 

For the first-time ever, AWS will be offering a D 1.5 Bridge Code 
Clinic, D15.1 Railroad Code Clinic, andASME Section IX Code 
Clinic. Take your exam to certify as a CWI, CWE, CWS, CWSR, 
SCWI, CWEng, or test for endorsements. Advance application 
through AWS is required for qualification to take the exam(s). 
Call 1-800-443-9353 ext. 273, or go to www.aws.org/certification 
for details on the certification and registration requirements. 

CANCELLATION POLICY: Cancellations must be made in 
writing and faxed to Attn: FABTECH Conference Cancellation 
at (313) 425-3407 no later than October 28, 2011, to receive a 
full refund minus a $50 administrative fee. Cancellations received 
after this date are nonrefundable. 

Transportation 

Shuttle Bus service is provided to and from McCormick Place 
from the official FABTECH hotels. 

Taxicabs regularly travel around Chicago; cab fare in Chicago 
starts at $2.25 (once the cab begins driving) and increases $0.20 
for each l/9th of a mile. Taxicabs also travel through O'Hare In- 
ternational Airport and Midway International Airport. The fare 
to drive from the airport to downtown Chicago is approximately 
$35-$40. 

Chicago Transit Authority (CTA) offers bus and train service 
from O'Hare International Airport, Midway International, and 
throughout Chicago. Fares are $1.50 per ride. 

Metra Rail runs throughout Chicago and neighboring towns and 
cities. It is one of the fastest ways to travel outside of Chicago. 

O'Hare International Airport and Midway International Airport 
offer great access to the city from all over the world. Find airport 
maps, flight information and more at www.flychicago.com. 

FABTECH Parking 

McCormick Place offers on-site parking. There are three main 
McCormick Place lots. A, B, and C. Lots A and C are $19 and Lot 
B is $14. FABTECH is located in the North and South buildings, 
and lots A and B are the closest to the event. 

All lots are $10 after 6 p.m. Parking fees can be paid by cash or 
credit card. Parking lots are open throughout event hours. 
Overnight parking is not available, and there are no in-and-out- 
privileges. More information on McCormick Place parking can be 
found at www.mccormickplace.com. Click to view printable 
directions for McCormick Place parking lots A, B, and C. 

Hotei Accommodations & Travei 

The best hotel options and rates are currently available through 
Travel Planners, the official housing provider. Free shuttle bus 
service is available to and from McCormick Place and designated 
hotels in the FABTECH block. Book your discounted hotel rooms 
now atfabtechexpo.com/hotels or call 800-221-3531 or 212-532- 
1660 from 9:00 a.m. to 7:00 p.m. ET These rates are only avail- 
able when you book through Travel Planners. Lock in the lowest 
rates at the best hotels in Chicago. 

For local travel information and resources to plan your trip to 
Chicago, go to choosechicago.com/fabtech. 
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Official FABTECH Hoteis 

Hotels 

Chicago Marriott Downtown 
Magnificent Mile 

Embassy Suites Chicago Downtown 
Embassy Suites Chicago Lakefront 
(CCAI HQ Hotel) 

Fairfield Inn and Suites Downtown 
Four Points by Sheraton Magnificent Mile 
Hilton Chicago (AWS HQ Hotel) 
Hilton Garden Inn Magnificent Mile 
Hotel 71 (AWS Overflow) 
Hyatt Regency Chicago (FMA HQ Hotel) 
Hyatt Regency McCormick Place 
Intercontinental Chicago 
Palmer House Hilton (PMA HQ Hotel) 
Sheraton Chicago Hotel and Towers 
(SME HQ Hotel) 

The Wit, a member of the Hilton Family 
Westin Chicago River North 
Westin Michigan Avenue Chicago 
Wyndham Chicago 

Shuttie Scheduie* Routes 1-4 

Inbound to McCormick S 
from Hotels 

Every 15 - 20 Minutes 

Monday 7:00 a.m. - 10:30 a.m. 

Tuesday 7:00 a.m. - 10:30 a.m. 

Wednesday 7:00 a.m. - 10:30 a.m. 

Thursday 7:00 a.m. - 10:30 a.m. 

Distance to 
Convention Center 

3.5 Miles 

3.0 Miles 
4.0 Miles 

5.0 Miles 
3.0 Miles 
2.0 Miles 
3.0 Miles 
2.0 Miles 
3.5 Miles 
Adjacent 
4.0 Miles 
2.0 Miles 
4.0 Miles 

3.0 Miles 
4.0 Miles 
4.0 Miles 
5.0 Miles 

Return to Hotels 
from McCormick S 
Every 30 Minutes 

3:00 p.m. - 6:30 p.m. 

2:30 p.m. - 5:30 p.m. 

2:30 p.m. - 5:30 p.m. 

2:00 p.m. - 4:30 p.m. 

Route 1 Boarding Point 
Hilton Chicago & Towers       8TH

 Street Entrance 
Palmer House Hilton Wabash Entrance 

Route 2 
Hotel 71 
Hyatt Regency 
The Wit Hotel 

Route 3 
Embassy Suites Downtown 
Four Points by Sheraton 
Hilton Garden Inn 
Intercontinental 
Marriott 
Westin River North 

Front Entrance, Curbside on Wacker 
Front Entrance, Curbside on Wacker 
Front Entrance 

At Hilton Garden Inn, Front Entrance 
NW Corner of Grand & Rush 
Front Entrance 
Illinois Street Entrance 
NW Corner of Grand & Rush 
NW Corner of Clark & Carroll 

Route 4 
Courtyard Chicago Downtown SE Corner of St. Clair & Erie 
Embassy Suites Lakeshore     At Sheraton, NW Corner of 

Columbus & N Waters (NBC Tower) 
SE Corner of St. Clair & Erie 
NW Corner of Columbus & N 
Waters (NBC Tower) 
Front Entrance across Delaware 
SE Corner of St. Clair & Erie 

Fairfield Inn 
Sheraton Chicago 

Westin Michigan Avenue 
Wyndham 

Walking Distance 

Hyatt McCormick Place No service required 

*Please be advised that pickup times and locations listed above 
are subject to change. Please consult the event Web site or signage 
in your hotel lobby for up-to-date schedule and boarding point 
information. 
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FABTECH Show Offers Attendees an Interactive 
Experience with the AWS Smartphone App 

The American Welding Society recently 
launched a new smartphone mobile app 
aimed at revolutionizing the FABTECH 
2011 show experience. The app, called 
"AWS Events at FABTECH," provides 
easy-to-use interactive capabilities that 
allow attendees to make the most of their 
time at the show by having the most up- 
to-date AWS Education Program infor- 
mation in the palm of their hand. 

The mobile app features include the 
following: interactive speaker list, e- 
brochures available for download, floor 
plan maps, complete listing of events, in- 
teractive show schedule, real-time show 
alerts via text messaging, and social media 
interaction with built-in Twitter feed. 

The app is available for iPhone, Black- 
berry, and Android phones, but there is 

also a Web-based version for all other smartphone devices. 
To download the app for the iPhone, iPod Touch, or iPad, ac- 

cess the iTunes store and search for "AWS FABTECH" then 
download. To download the app for Android devices, access the 
Android Market and search for "AWS FABTECH" then down- 
load. 

To download it for all other phone types, including Blackberry 
and all other Web browser-enabled phones, point your mobile 
browser to http://m.core-apps.com/awsfabtechll. 

SPECIAL EVENTS/FREE SEMINARS 

Monday, November 14 
9:00 a.m.-12:00 noon Room N228 

AWS Opening Session and Annuai Business Meeting 

During the AWS Opening Session and the 91st Annual Business 
Meeting, 2011 AWS President John Mendoza will give the 
Presidential Report and Bill Rice will be inducted as the AWS 
President for 2012. Following the induction, the 2011 Class of 
AWS Counselors and Fellows will also be introduced. This 
meeting is open to all AWS Members and show registrants. 

Monday, November 14 - 
Thursday, November 17 
Show Hours Show Fioor North Haii 

Professional Weiders Competition 

Watch professional welders compete on the show floor for a grand 
prize of $2,500 by making a Vt-m. fillet weld using ^-in. E7018 
electrode on low-carbon steel in five minutes or less. The contest 
will be judged by a team of AWS Certified Welding Inspectors. For 
a $15 entry fee, welders get a chance to walk away with the title of 
"Best Welder in America." 

Awards Ceremony will take place at 11:00 a.m. on Thursday, 
November 17. For more information on the competition and to 
register for the event, contact the American Welding Society at 
(800) 443-9353, ext. 237. 

10:30 a.m.-11:30 a.m. Room N228 

Comfort A. Adams Lecture — Recent Advances in Solid 
State Joining of Aluminium 

0ystein Grong 

This year's presentation will be made by 0ystein Grong, who 
received his PhD degree from the Norwegian University of 
Science and Technology in 1983. He has worked as a Research 
Scientist at the Norwegian Defence Research Establishment, 
Kjeller, Norway, and as a Visiting Research Professor at Colorado 
School of Mines, Golden, Colorado, and National Institute of 
Standards and Technology, Boulder, Colorado. He was appointed 
Professor of Metallurgy at the Norwegian University of Science 
and Technology by the King of Norway and the Prime Minister in 
1987. Professor Grong has a broad interest and research 
experience in materials in general and microstructural modeling 
in particular. A significant part of this work is related to welding 
and thermomechanical processing of metals and alloys. He has 
educated 57 MSc and 21 PhD students and written 261 
publications, including 92 major scientific papers in refereed 
international journals. He is also the author of the well-reputed 
textbook Metallurgical Modelling of Welding, which formerly was 
ranked among the top ten books (best sellers) from the Institute 
of Materials in London. In addition, he holds four patents and has 
received five prestigious awards for his scientific contributions. 

11:30 a.m.-1:00 p.m. Room N137 

IIW and the 2012 Annual Assembly Session 

All you wanted to know about the International Institute of 
Welding (IIW) and more. Founded in 1948 by the welding 
institutes/societies of 13 countries, including AWS, the IIW makes 
rapid scientific and technical progress possible on a global level. 
The IIW is the international vehicle by which innovation and best 
joining practices are promoted, while providing an international 
platform for the exchange and dissemination of evolving welding 
technologies and applications. You are encouraged to attend a 
session focusing on the role of the American Council of the IIW, 
how individual members can participate in IIW activities, and 
more. Various speakers will describe the value of involvement in 
the IIW and highlight some of the activities of the various IIW 
commissions and working groups. The session will discuss why 
you should consider participation in the IIW, not only from your 
company's perspective but also for technical and career 
advancement. This session will also cover the unique opportunity 
to attend the next IIW Annual Assembly, scheduled for July 8-13, 
2012, in Denver, Colo. Light lunch/refreshments will be provided. 

Free Sample Sessions 

AWS is offering sample sessions of our seminars for FREE. Each 
session is led by expert instructors, covering various hot topics 
related to welding sales, supervision, inspection, and radiographic 
interpretation. This is your opportunity to experience AWS's 
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globally recognized programs, while gaining valuable industry 
knowledge. Upon completion of the sample session, participants 
will receive a certificate of participation with professional 
development hours and sample course material. 

1:00 p.m. - 2:00 p.m. Room 138 

Certified Weiding Saies Representative 

Free Registration Code: W41 

2:00 p.m.-3:00 p.m. Room 138 

Certified Weiding Inspector 

Free Registration Code: W42 

4:00 p.m.-6:00 p.m. 

Happy Hour 

Mix and mingle with other attendees and exhibitors during our 
new Happy Hour. Held on the exhibit floor for the last two hours 
of the show, Happy Hour is a great way to network with peers in 
a relaxed, entertaining environment while perusing the technology 
in exhibitor booths. Complimentary drink ticket included with 
your badge. 

6:30 p.m. Hiiton Chicago (Grand Baiiroom) 

AWS Officers/Presidents/Counterparts Reception 

This reception is held annually during the show and is open to all 
registrants. Take advantage of this opportunity to meet the AWS 
officers, network with members and prospects. A complimentary 
hors d'oeuvres buffet is included, along with a cash bar. Evening 
business attire, please. 

Monday, November 14 
8:00 a.m.-9:00 a.m. Room N138 

Weid-Ed's Professional Development Offerings for Welding 
Educators Session 

FREE ■ Registration Code: W46 

Duncan Estep, Weld-Ed 

Presented by the National Center for Welding Education and 
Training (Weld-Ed), this free session is designed to inform 
attendees of available Professional Development for welding 
instructors. 

Tuesday, November 15 
Free Sample Sessions 

8:00 a.m.-9:00 a.m. 

Certified Welding Supervisor 

FREE Registration Code: W43 

Room N228 

Room N228 9:00 a.m.-10:00 a.m. 

Certified Radiographic Interpreter 

FREE Registration Code: W44 

12:00 noon - 2:00 p.m. 

AWS Awards/AWS Foundation Luncheon 

Price: $30 ■ Registration Code: W39 

AWS and the industry it serves have grown, so has the need to 
recognize outstanding scientists, engineers, educators, and 
researchers. Join an assembly of distinguished award presenters, 
recipients, and guests for a well-paced ceremony and a delicious 
lunch. The cost for attending the ceremony is $30 and is open to 
all registrants. Tickets will also be available at the door. 

1:00 p.m.-5:00 p.m. Room N137 

Thermal Spray Basics: Putting Coatings To Work 

FREE ■ Registration Code: W45 

This basic introduction to thermal spray benefits will cover four 
major areas: processes, equipment, applications, and industry usage. 

• Processes covered will include molten metal flame spraying, 
powder flame spraying, wire flame spraying, ceramic rod flame 
spraying, ceramic rod flame spraying, detonation flame spraying, 
high-velocity oxyfuel spraying (HVOF), cold spraying, plasma 
spraying, electric arc spraying, and RF plasma spraying. 

• Equipment will be on display. Several spray guns will be 
available for attendees to handle and discuss throughout the class. 
Other larger items such as complex systems and spray booths will 
be illustrated and discussed. 

• Application examples will be presented for a variety of 
requirements from several different industries. 

• Industry usage charts will be reviewed listing several processes 
and coating applications used by various industries. 

2:00 p.m.-3:00 p.m. Room N135 

AWS National Nominating Committee — Open Meeting 

AWS Members are requested to submit their recommendations 
for National Officers to serve during 2013. Nominations must be 
accompanied by 16 copies of biographical material on each 
candidate, including a written statement by the candidate as to 
his/her willingness and ability to serve if nominated and elected. 

Wednesday, November 16 
7:00 a.m.-8:30 a.m. 

Prayer Breakfast: Helping the Poor 

Price: $10 ■ Registration Code: W47 

Come join us for an open prayer breakfast and speaker Ken 
Isaacs, vice president of Projects at Samaritan's Purse. Learn how 
to help the poor with the skills you have. 
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10:00 a.m.-10:30 a.m. Room N138 

American Council of IIW 

Meeting of the U.S. member body of the International Institute of 
Welding. 

12:00 noon - 2:00 p.m. Room N228 

image of Weiding Awards Ceremony 

The best and brightest stars in the welding industry will be 
honored for their outstanding industry achievements at the 9th 
Annual Image of Welding Awards. Presented by the AWS and 
WEMCO, a standing committee of AWS, the Image of Welding 
Award is the industry's top honor saluting the year's most 
outstanding public initiatives and programs that promote the 
image of welding. By invitation only. This year the Image of 
Welding Awards Ceremony will be held in conjunction with the 
Section Appreciation Lunch. 

Thursday, November 17 
Buyer Appreciation Day 

The last day of the show has been designated Buyer Appreciation 
Day. This is a great day to visit the show and take advantage of 
exhibitor show specials. You can also WIN great prizes and 
products given away by participating exhibitors and by show 
management. 

Topics in Weiding Education 

The Topics in Welding Education session will feature presentations 
on metallurgical lessons and AWS standard symbols. 

8:00 a.m.-9:00 a.m. 

Using Practical Weiding Metaiiurgy Object Lessons 

Larry Zirker, Idaho National Laboratory 

9:00 a.m.-10:00 a.m. 

Common Errors in Applying ANSI/AWS A2.4 Welding 
Symbols 

/. P. Christein, Huntington Ingalls Industries 

Career Counselor and Welding Educator Workshop 

This workshop will provide career counselors and welding 
educators with a general overview of AWS and its role in 
supporting the welding industry. Representatives from AWS, the 
welding industry and trade unions will make short presentations 
on career paths, scholarships, and job outlook. A walking tour of 
exhibits on the show floor will highlight high-tech topics in welding 
including welding robots, friction stir welding, and laser welding 
and cutting. Career counselors and welding educators will receive 
free registration to the workshop and exhibit floor. Participants 
will also receive a certificate from AWS for 4 (four) Professional 
Development Hours (PDH) for attending the workshop. 

10:00 a.m.-10:35 a.m. 

Introduction 

T. I. Lienert, Los Alamos National Laboratory 

10:35 a.m.-11:15 a.m. 

Presentation on AWS 

T. I. Lienert, Los Alamos National Laboratory 

11:15 a.m.-11:30 a.m. 

AWS Foundation and Weld-Ed 

Monica Pfarr, American Welding Society 

11:30 a.m. - 12:00 noon 

Career Paths in Welding 

Ernest Levert, Lockheed-Martin Co.; Richard Self, Lincoln Electric 
(Retired); Ed Abbott, Ironworkers International; Rick Polanin, 
Illinois Central College; Pierrette Gorman, Sandia National 
Laboratories; Ronny Vanscoy, International Boilermakers; Bruce 
Albrecht, Miller Electric; lerry Uttrachi, WA Technology, LLC 

Representatives from the welding industry and trade unions will 
make short presentations on career paths and job opportunities. 

1:00 p.m.-1:15 p.m. 

Q & A / Panel Discussion 

EDUCATION ANNUAL PROGRAM 

Monday, November 14 
8:00 a.m.-9:00 a.m. Room N131 

FREE ■ Registration Code: W40 

Valuable free programs for educators and trainers are held every 
day of the show. Sponsored by AWS, sessions highlight the latest 
developments in welding education and training programs. 

1:15 p.m.-2:45 p.m. 

Career Paths in Welding (continued) 

Ernest Levert, Lockheed-Martin Co.; Richard Self, Lincoln Electric 
(Retired); Ed Abbott, Ironworkers International; Rick Polanin, 
Illinois Central College; Pierrette Gorman, Sandia National 
Laboratories; Ronny Vanscoy, International Boilermakers; Bruce 
Albrecht, Miller Electric; lerry Uttrachi, WA Technology, LLC 

2:45 p.m. - 3:00 p.m. Break 

OCTOBER 2011 



3:00 p.m.-3:30 p.m. 

Q & A / Panel Discussion 

3:30 p.m.-3:50 p.m. 

Lincoin Eiectric Tour 

3:50 p.m.-4:10 p.m. 

Miller Tour 

4:10 p.m.-4:30 p.m. 

ESAB Tour 

4:30 p.m.-4:50 p.m. 

IPG Laser Tour 

Tuesday, November 15 
10:30 a.m.-12:00 noon Room N131 

Plummer Memorial Education Lecture Award 

"Welding Education: Changing Lives and Building a 21st 
Century Workforce." (Part of Education Annual Program) 

FREE Registration Code: W40 

Timothy Lawrence, SkillsUSA 

This award has been established by the American Welding Society 
to recognize an outstanding individual who has made significant 
contributions to welding education and training, and to recognize 
Fred L. Plummer's service to the Society as President from 1952 
to 1954 and Executive Director from 1957 to 1969. This year's 
recipient is Timothy Lawrence, SkillsUSA. Having been involved 
with SkillsUSA for most of his life, Lawrence firmly believes that 
getting involved in technical education and joining SkillsUSA in 
high school set his course for a successful future. He worked in 
both labor and management positions in the manufacturing 
industry for nine years while continuing his education, and 
received his teaching credentials from Virginia Tech and his 
degree in Administration and Training from James Madison 
University. He became a teacher in Virginia in 1978 and was 
named the National Trade and Industrial Education Teacher of 
the Year in 1983. In January 2001, Lawrence became the chief 
executive officer of SkillsUSA, one of our nation's largest 
individual membership organizations. 

1:30 p.m.-2:30 p.m. 

Adams Memorial Membership Award Lecture 

This award, established by the American Welding Society, is given 
as a means of recognizing educators whose teaching activities 
have advanced the knowledge of welding undergraduate or 
postgraduate students in their respective engineering institutions. 
This year's recipient is Prof. Bryan A. Chin, Auburn University. 

2:30 p.m.-3:30 p.m. 

Howard E. Adkins Memorial Instructor Membership Award 
Lecture 

The Howard E. Adkins Instructor Membership Award is sponsored 
by Mrs. Wilma Adkins and family, and is given as a means of 
recognizing high school, trade school, technical institute, or junior 
college instructors whose teaching activities have advanced the 
knowledge of welding for students in their respective schools. This 
year's recipient is Richard Hutchison, Orange Coast College. 

3:30 p.m.-5:00 p.m. Room N131 

Panel Discussion: Best Practices in Modern Welding 
Education 

Ed Norman, Southwest Area Career Center; Tim Lawrence, 
SkillsUSA; Bryan A. Chin, Auburn University; Richard Hutchison, 
Orange Coast College. 

Wednesday, November 16 
9:00 a.m.-11:00 a.m. Room N131 

Writing Engaging Lesson Plans Workshop 

FREE Registration Code: W40 

David Hernandez, American Welding Society 

11:00 a.m. - 12:00 noon 

Complying with National and State Standards 

Ed Norman, Southwest Area Career Center 

1:00 p.m.-2:00 p.m. 

E-learning on a Budget: Introducing Interactive Tools in 
the Classroom 

David Hernandez, American Welding Society 

2:00 p.m.-3:00 p.m. 

Recruiting Students into Welding Programs 

William "Dave" Treasure, Idaho State University 

3:00 p.m.-4:00 p.m. 

Techniques for Developing Accurate and Fair Welding 
Assessments 

Branden Muehlbrandt, The Lincoln Electric Co. 

4:00 p.m.-5:00 p.m. 

Developing a Welding Curriculum 

Larry Zirker, Idaho National Laboratory 

Thursday, November 17 
9:00 a.m.-10:00 a.m. 

FREE ■ Registration Code: W40 

Project & Community Based Curriculum Design 

David Hernandez, American Welding Society 

10:00 a.m.-11:00 a.m. 

Structuring the Welding Shop Experience 

Ed Norman, Southwest Area Career Center 

11:00 a.m. - 12:00 noon 

Implementing the SENSE Program 

Ed Norman, Southwest Area Career Center 



SCHEDULE-AT-A-GLANCE 

Welding T«hnology la Iht RttCtM • 8 30 « m - 3 00 p m 

015- trldgt t*t» Clime • 8 00 4m - 12.00 p m 
W21 015 1-R»ilroid Code Clinic •lOOpm -SO0p.m. 
W7? MiUllurpi Applied to Ever|itayWfl4M|« 800 am -500pm 

W33 SMtaM 1 MMMIDUI Trendi in Welding R«ieirth•840a.m-1000am 
Stnion 7 NSF IVJCRC Sponsored •2O0pm-500pm 
SeiJion 3 SolidSlale Proc«»l«| • 2 00 p m - 5 00 p m. 

Eteullen Annual Pr*f ram - FREE •B00am-5 00pm 
W41 Canrtied WtMInf Sales Repmaatatnrt - FIKE Sample Stnion • 

lAOpm -2tO0pm 

W42 Cerlrtted Welding Inspector - FREE Sample Setsxin* 200 pm -300 pm 

IIWa«dlh«2012Ai«ual Astemfcly Session-FRFE* u 30am - I 00pm 

AWS Professional Welders Open Compelliion • 1000 a m - 500 p.m 

TECHNOLOGY 

The Basics o« 
Industrial Finlshtng 

Selecting Coalings 
For Your Parts Aa 
Oveme* o4 To4a| s 
CoaliMft Technolooies 

FINISHING C02 UMantanding & 
lo«erin9 Finishing 
Costs 

Riftit Sifing Your 
Finishing SfSlem 

Basics a«tlll>H><ii| 

Maiwal Powder 
Coating Basics 

Comparalite Cutting 
with Tech Tour 

D NFWFMMafft 
i Environment 

C21 NEWAdvancemeMta 
l^uid Coating Materials 
and Equipment d 

Comrerting 
to Powder Coatinq 

FABRICATING 

■: H'.A Mjrtmg 

Saleguardmg 

Punch Press 
Technologr 

Estimaling - Made to 
Order Manutacturing 

Introduction to 
True Kautn 

F12 UanlOI- 
Pnnciptos ot Loan 
ManufKluring 

Use 5S to 
Control Wortspace 

MANAGEME 

F02 NEW Crtaling an 
Empioree Empowered 
Cu lure to Drive 
Performance 

I Nf i'. Recmiling ; 
Selecting the Best 
Employees 

Oerclopmg a 
Winning Sales Force 

SOI Error-proof 
Melalloraalat B 

Automation 
Strategies to Streamline 
your Job Shop Ottice '' 

S10 Ntwiacreasing 
Productivity and Onalify 
Monitoring Q 

Strategic Planning 
lor the Job Shop 

Stamping Advanced 
High Strength Steels 
(AHSS) 

S11 NEW AKSS Stamping 
Forrmcs and Green Fluid 
Technology 

< NEM Fundamentals 
gl Me Mril Operations 

Ola Oestgn and 
BfcfcMrH 

F2« NEWMMKH 

Tube Mill Operations   ' 

= Basic        = Intermediate   Q = Advanced 
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SCHEDULE-AT-A-GLANCE 
TUESDAY, NOVEMBER 15 

W?7 National Welding EduutionContefMM* 9 00 a m -430pm 
W79 Bth Conference on Weld Craekinf • 8 30 a m -4:00 pm 

Ml 01.1-Road Map's OO am -5 DO pm 
W24 ASME Section IX. Ml 1 » 831 3 Code Clinic • B 00 a tn - 5 00 p m 
W?i' Advanced Visual Inspection Workshop Day 1 • 800am - 500p.m. 

W34 Session 4 Shipbuilding • 8 00 a m -1200pm 
Sotsion 5 Aft Welding Processes• 800am    1230pm 
Session 6 NSF IUCRC Sponsored • 2 00 p m - 5 00 p m 
Session 7 Weld Modeling • 2 00 p m - 500 p m 

W39 AWS Awards Luncheon • i? 00pm-200 pm 

W40 Education Annual Program (including Plummer and Memorial lectures) 
- FREE • 10 30am - 5 OOp m 

W4   Certified Welding Supervisor - FREE Sample Session• 8 00 - 900am 

W4: Certified Radlographic Interpreter - FREE Sample Session • 9 00 - 1000 &«. 

W4-  Thermal Spray Basics Putting Coatings to Work - FREE • i 00 p m - 500 p m 

AWS Professional Welders Open Competition •'.^OOarn    SOUpm 

TECHNOLOGY 

F30 NEW CO, Laser Cutting MO Water|et Cutting AdvanceiMMs ^ 

PH NtwPmtl-CO.Lasor Cutting 
SlluMlom and Solullom 

F41 Laser Cutting Considerations for 
Fifsl-ttme Buyers 

C 30 Modern Pretreatment 
The Basics 

C40 NtW Energy Savings for 
FlnisWni'.' 

FINISHING 
:3i NEW EMclMtCsrinf wWi 
Infrared for the Finishing Industry 

C41 NEW Achistinf Qullly Finistes 
When Using a Custom Coaler 

C32 Fast Color Change The Future of Coatings 
Technology 

t  ; Prm Irakn with Toeh Toar 1 Nt* General to Advanced Roll 
Forming Concepts FORMING & 

FABRICATING 
F33 Getting SUrted with Robotics 

F34 N( W Visual Conlrolt M 
Improve Work '.' 

Demand Pull In the 
Fabrication Job Shop 

F35 Top 10 Secrets ol 
Lean Success for Managers M 

F44 NEW Five Marketing Moves 
lor Tomorrow 

mAnAiicmtni 
FM: NEW Social Marketmq on 
Speed - A Gush Course 

F37 NEW Financial Planning 
Strategies B „ S30 Beyond Forming: Fabrication 
In Hie Stamping Pressr^ 

S31 Improving Stamping 
Efficiency 

F38 tateAPMiJoMlaiA 
Inspection 

= Basic Intermediate   0 = Advanced 
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SCHEDULE-AT-A-GLANCE 
WEDNESDAY, NGVEMBE 

WELDING 

WfcaliNew in Power Sources• 830am -400pm 
W31 Thermal Spray Tectmolooy High Perlormance Surlacet • 9 00 am- 5 00 p m 

W7S Tkt Wky aad How ot Welding Proccdare Specificaliont • 
S^OAffl-SOOpm 

W26 Advanced Visual Inspection Wortshop Day 2• 800am -5 00p.m. 

W32 RWMA ResistaKt Wfelding Schaol Day 1 • 7 4S &m - S 30 pm. 

W35 Session 8 Laser Materials Processing • 8 00 am - 11 30 am. 
Session9 Filler Metals. Overlays and Repair* 8 00am - 12:00 pm 
Session 10 Sensing and Control•20Opm -530pm 

Joining Metallurgy • 2 00 P m    iaOpm 

W4C Education Annual Program - FREE • 9 00 a.m. - 5 00 p m. 

AWS Professional Welders Open Competition • 900 am - 500 p m 

TECHNOLOGY I                   I                    I 
FM Plasma Plate &         F60 NEW 
SlntcMrMCMtiiit             Fibtr L*nr Cultini 

CbO NEWFMMiag          C60 NEW Hunlita^                   Finishing Essentials 
Essentials Safety A          Essentials Measurement     Racking A Stripping 
B«liMU ConUrwiry          A Testing 

Turning Your      CSV NEW Stractured 
Finishing System Green    Troubleshoolmf: A 
f.1                                    Disciplined Approach to 

Finding A Resolving 
Paint issues Q 

Process Control A 
Preventive Maintenance '' 

CS2 NEW Adviacn HI 

Porcelain Enanwl ^ 
Fast» PreAtable Ultrahltralion of 

Elecfrocoat Paint 

F61   rifWlHM liMN^ 

F51 NEWAM-M FA2 ElledivtlySIWtact 
Blanking Coils V 

0 NEW AtfvanconMli 
in Co<l A Siieet Leveling 
Technology fl 

FORMING & 
FABRICATING 

Applications for Roll 
Forming B 

F63 NEWRoMk 
Automation 

'73 Advonctd Lastr 
Technology and 
ApplKatiom M 

LOw VOIUfilC Miyn 

Varitty Prtxluctioo - No 
■'..3 TotalPratocttN 
Maintenance for HM 
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KM NEW Team Building 
on Steroids 

MANAGEMENT 
Sales and Marketing                  Finding and                 Fou. Slept to Improving 

Strategies to Altraci           Fiimg Profit 0«slr«yon w     Sales and Productivity in a 
Profitable Bwuness            Hifh Mi Operations            Recession " 

SiO NEW Bttt                SbO NEW Vibration 
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Compete Globally             Working Machirwry 
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SCHEDULE-AT-A-GLANCE 

RWMA SCHOOL W3? RWMA Resistance Welding School Day 2•8 00am -MM 

WM: Session 11 Materials WaldabilNy • BCO am - 11 00am 
Session 11 Industrial Ttchnology • 8 CO am- 12 00 p m 

Education Annual Program - FREE • 900am - t2O0p.m. 

Certitlcation Eiams |advance application required| • 700am    6OOp m 

AWS Professional Welders Open Competition - Awards Ceremony • 
1100am -1200pm 

TfCHNOlOGY am  -10 00 4 

C80 NEW "Green  PretreatmaM '.' 

Cat NEW Finishing Large Parti H 

Pan and Surface Cleaning 
Technologies 

r90 Press Brake Troubleshooting 

FABRICATING Automated Deburring. 
A Surprising Cost and Time Saving 
with Tecfc Tow M 

'.     Value People Component 
ol Lean 

' .  EsUblisbing a World Class 
Safety Culture 

MANAGEMENT 
F63: NEW CLOUD Computing Basics 

F84 NEW Uitoshlp: 
Critical Communication and Team 
Development. r.l 

Ft5 Basics ol Tube A Pipe Fabrication Advanced Tube and Pipe 
Fabrication wttb Tech Tour B 

Questions regarding the educational programs at FABTECH can 
be directed to the following representatives: 

WELDING 
Contact AWS. 
SeMs Morales 
Sinoraie908tts.org 
800-443-9353 

Contact PMA 
AJIiscn Grealts 
agreabsdpma.crg 
216-901-8800 

FORMING A FABRICATING.   CUTTING. FORMING 4 
MANAGEMENT 
TUBE A PIPE 
Contact FMA. 
JuheMaddock 

;>r3 

FABRICATING. LEAN 
Contact SME. 
taLw 
deeOsme org 
800-733-4763 

COATING. FINISHING 
Contact CCAI. 
AnneGoyer 
anneofgoyeringt com 
859-356-1030 

888-394-4362 

:  ■ Q • Advanced 
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Welding Show 2011 
Professional Program 
Pick and choose between concurrent sessions for the latest in welding 
research and commercial developments. Pay by the day or attend the 
entire four-day program, with special discounts for students and 
members ofAWS, FMA, SME, PMA, or CCAI. 

4-day Professional Program Member: $225, Nonmember: $360 
(Code W37) 

4-day Student Professional Program Member: $75, Nonmember: 
$90 (Code W38) 

1-day Professional Program Member: $150, Nonmember: $225 

Monday (W33), Tuesday (W34), Wednesday (W35), Thursday 
(W36) 

Monday, November 14 
8:00 a.m.-5:00 p.m. 

SESSION 1: Room N139 
INTERNATIONAL TRENDS IN WELDING RESEARCH 

Chair: Stephen Liu, Colorado School of Mines 

A. 8:00 a.m.    "State of the Welding Related Industries 
and Trends of Welding Research & 
Development in Singapore" 
Ang Chee Pheng, President of the Singapore 
Welding Society 

B. 9:00 a.m.    "NSF-CIMJSEA Program Introduction" 
Suresh Babu, OSU; Stephen Liu, CSM; 
John DuPont, Lehigh; and Sindo Kou, 
Univ. Wisconsin, Madison. Soon after this 
special session, the audience will be directed 
to the Adams Lecture. 

E. 4:00 p.m.    "Newly Developed Low Transformation 
Temperature (LTT) Welding" 
Tariq Alghamdi and Stephen Liu, Colorado 
School of Mines 

F. 4:30 p.m.    "Weld Solidification Behavior of Ni-Base 
Superaiioys for Use in Advanced 
Supercritical Coal-Fired Power Plants" 
David Tung and John C. Lippold, The Ohio 
State University 

SESSION 3: Room N140 
SOLID-STATE PROCESSING 

Chair: YoniAdonyi, LeToumeau University 

A. 2:00 p.m.    "Friction Stir Welding of ISO 3183 X80M 
Steel" 
Antonio J. Ramirez, Tahiana F. C. Hermenegildo, 
and Tiago F. A. Santos, Brazilian Synchrotron 
Light Laboratory; Conrado R. M. Afonso and 
Ricardo R. Marinho, CENPES- Petrobras 

B. 2:30 p.m.    "Adaptation of Ai-to-Steei FRW-I to Thick 
Sections" 
Wendell L. Johnson and Jerry E. Gould, 
Edison Welding Institute 

C. 3:00 p.m.    "Solid State Welding of High Performance 
Steels" 
Nathan Dix, Josh Hammond, and Yoni Adonyi, 
LeTourneau University 

SESSION 2: 
NATIONAL SCIENCE FOUNDATION INDUSTRY/UNIVERSI- 
TY COOPERATIVE RESEARCH CENTER SPONSORED 

Chair: Stephen Liu, Colorado School of Mines 

A. 2:00 p.m.    "Separating the Good Welds from the Bad 
Welds" 
John P. H. Steele, Colorado School of Mines 

B. 2:30 p.m.    "Development of a High-Chromium Nickel- 
Base Filler Metal with Improved Weidabiiity 
for Nuclear Power Plant Construction and 
Repair Applications" 
Adam T Hope, Eric Fusner, and John C Lippold, 
The Ohio State University; and Steve L. 
McCracken, EPRI 

C. 3:00 p.m.    "Weidabiiity of A356+0.5Cu and Its 
Nanocomposites 
Dake Wang, Hongseok Choi, Xiaochun Li, and 
Sindo Kou, University of Wisconsin 

D. 3:30 p.m.    "Welding of Stainless Steel — Effect of 
Sulfur on Weld Pool Phenomena" 
Sindo Kou, University of Wisconsin; 
C Limmaneevichitr, King Mongkut's University 
of Technology-Thonburi; and P. S. Wei, 
Kaohsiung, Taiwan 

Room N139        D. 3:30 p.m. "Friction Stir Welding of Lean Duplex 
Stainless Steel" 
Tiago Felipe de Abreu Santos, Marina Magnani, 
and Antonio Jose Ramirez, Brazilian 
Synchrotron Light Laboratory 

E. 4:00 p.m.    "Susceptibility of Carbon Steel Welds to 
Hydrogen Embrittiement" 
Wei Zhang, Zhili Feng, John Wang, and Larry 
Anovitz, Oak Ridge National Laboratory 

F. 4:30 p.m.    "Mechanical and Microstructurai 
Evaluation of Friction Stir Processed 
Diffusion Bonded Magnesium and 
Magnesium Metal Matrix Composites" 
Scott Gordon and Stephen Liu, Colorado 
School of Mines 

Tuesday, November 15 

8:00 a.m. - 5:00 p.m. 

SESSION 4: Room N139 
SHIPBUILDING 

Chair: Maria Posada, Naval Surface Warfare Center-Carderock 
Division 

A. 8:00 a.m.    "Fracture Toughness of Welded NUCu-140" 
Brett Leister, John DuPont, and Jeffrey Farren, 
Lehigh University 
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B. 8:30 a.m.    "Microsampling of Friction Stir Weided Ti 
Alloys" 
Sal Nimer and Marc Zupan, University of 
Maryland, Baltimore County; and Jennifer 
Wolk, Naval Surface Warfare Center, Carderock 
Division 

C. 9:00 a.m.    "Automated Welding Technology for VCS 
Submarines" 
Nancy C Porter and Steve Massey, Edison 
Welding Institute; and Ned Kaminski, General 
Dynamics Electric Boat 

D. 9:30 a.m.    "Ultrasonic Impact Treatment of Aluminum 
5456 Plate and Welds" 
Kim N. Tran and Caroline Scheck, Naval 
Surface Warfare Center, Carderock Division; 
Lourdes Salamanca-Riba, University of 
Maryland, College Park; and Marc Zupan, 
University of Maryland, Baltimore County 

D. 9:30 a.m.    "Study of Silicate Islands in GMAW" 
Richard Derrien, Stephen Liu, and Erik Lord, 
Colorado School of Mines 

E. 10:00 a.m. "Full Penetration Welding Using Laser 
Enhanced GMAW" 
Yi Huang and YuMing Zhang, University of 
Kentucky 

F. 10:30 a.m.   "Submerged Arc Welding Line Pipe with 
Three Electrodes" 
Stephen Kenny, University of Alberta 

G. 11:00 a.m. "Residual Stress Analysis in Machining of 
Duplex Welds" 
Carolina Payares-Asprino and Patricia Munoz- 
Escalona, Universidad Simon Bolivar; and 
Anamelis Sanchez, Fundacion Instituto de 
Ingenieria 

E. 10:00 a.m. "Understanding the Effect of Tool Design 
in Friction Stir Welding of HSLA-65 Steels" 
David Lammlein and Maria Posada, Naval 
Surface Warfare Center, Carderock Division 

H. 11:30 a.m. "Selection of Welding Consumables for 
Metal Arc Welding Under Oil (MAW-UO)" 
Hamad H. Almostaneer, Stephen Liu, and 
David L Olson, Colorado School of Mines 

F. 10:30 a.m.   "Fusion Welding Repair of 5xxx Series 
Aluminum Friction Stir Welds" 
Maria Posada, Naval Surface Warfare Center, 
Carderock Division 

1.12:00 p.m.   "Droplet Heat Content in Nickel Sheathed 
WC-Cored GMAW Wires" 
Kevin M. Scott and Patricio F. Mendez, 
University of Alberta 

G. 11:00 a.m. "Underwater Friction Stir Welding of HY80 
Steel" 
Terry R. McNelley, Sarath K. Menon, 
Garth W Young, and William C. Stewart, 
Naval Postgraduate School; and Murray 
W Mahoney, Consultant 

H. 11:30 a.m. "Nondestructive Testing False Positives on 
Friction Stir Weld Applications" 
Bruce H. Halverson, Marinette Marine 
Corporation 

SESSION 6: Room N139 

SESSION 5: Room N139 
ARC WELDING PROCESSES 

Chair: Daniel Hartman, Manufacturing Behavioral Science 

A. 8:00 a.m.    "Double Electrode GMAW with One 
Welding Power Supply" 
Jinsong Chen, Adaptive Intelligent Systems 
LLC; and Yi Lu and YuMing Zhang, University 
of Kentucky 

B. 8:30 a.m.    "Submerged Arc Welding of High Strength 
Steel by Cold Wire Feed" 
Biswajyoti Basu, Naval Materials Research 
Laboratory; R. Rahul and E. Jeevarasan, 
National Institute of Technology; and S. Jerome 
and Arun Kumar Shah, Panipat Institute of 
Engineering Technology 

C. 9:00 a.m.    "Welding Arc Interruptions in Tandem 
Pulsed GMAW" 
Ruham Pablo Reis, Federal University of Rio 
Grande - FURG 

NSF l/UCRC SPONSORED 

Chair: John DuPont, Lehigh University 

A. 2:00 p.m.    "Corrosion Behavior of Nickel-Based Alloy 
Coatings" 
Andrew W Stockdale and John DuPont, 
Lehigh University 

B. 2:30 p.m.    "Thermal Stir Welding of Steel" 
Feng Pan and Sindo Kou, University of 
Wisconsin; and R. J. Ding, Marshall Space 
Flight Center 

C. 3:00 p.m.    "Preventing Dissimilar Metal Weld 
Failures" 
Gregory J. Brentrup, John DuPont, Brett M. 
Leister, Brett S. Snowden, and Joachim L. 
Grenestedt, Lehigh University 

D. 3:30 p.m.    "Hot Bending of Armor Alloys" 
Nicholas A. Kullman and Boian T. Alexandrov, 
The Ohio State University 

E. 4:00 p.m.    "Stress Rupture Evaluation of Steel 
Welding Consumables" 
Chai Xiao and Sindo Kou, University of 
Wisconsin 

F. 4:30 p.m.    "Laser Impact Welding" 
Huimin Wang, The Ohio State University 
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SESSION 7: Room N140 
WELD MODELING 

Chair: Zhili Feng, Oak Ridge National Laboratory 

A. 2:00 p.m.    "Surface and Interface Phenomena in 
Thermoelectric Element Welding" 
Ithamar Glumac, Ben Sokolove, and Yoni 
Adonyi, LeTourneau University 

B. 2:30 p.m.    "A Computational Modeling Tool for 
Welding Repair of Irradiated Materials" 
Zhili Feng, Oak Ridge National Laboratory; 
and Eric Willis and Ken Wolfe, Electric Power 
Research Institute 

C. 3:00 p.m.    "3D Weld Pool Surface Characterization" 
XueWu Wang, YuMing Zhang, and 
WeiJie Zhang, University of Kentucky 

D. 3:30 p.m.    "Modeling and Microstructure Evolution 
Analysis of Friction Stir Processing of 
Magnesium Alloy" 
Zhenzhen Yu, Wei Zhang, and Zhili Feng, 
Oak Ridge National Laboratory; and 
Hahn Choo, University of Tennessee 

E. 4:00 p.m.    "Examination of Cross Tension Test for 
DP Steels" 
Murali Tumuluru and David J. Radakovic, 
U.S. Steel 

F. 4:30 p.m.    "Modeling and Control of Droplet 
Development in Laser Enchanced GMAW" 
Yan Shao and YuMing Zhang, University of 
Kentucky 

E. 10:00 a.m. "Modeling of Laser Spot Micro-Welding 
of Silicon" 
Ashwin Raghavan, Penn State University 

F. 10:30 a.m.   "Scaling Thermocapillary Weld Pool 
Shape" 
Peng S. Wei, C. L. Lin, and H. J. Liu, National 
Sun Yat-Sen University; and T. DebRoy, 
Penn State University 

G. 11:00 a.m. "Comparing Laser and Resistance 
Interconnection Welds" 
Gerald A. Knorovsky, Danny O. MacCallum 
and Louis A. Malizia, Jr., Sandia National 
Laboratories 

SESSION 9: Room N140 
FILLER METALS, SURFACING, AND REPAIR 

Chair: Patricia Mendez, University of Alberta 

A. 8:00 a.m.    "Welding Fume Study for Certain SMAW 
Electrodes Used in the Mining Industry" 
Kin-Ling Sham and Stephen Liu, Colorado 
School of Mines 

B. 8:30 a.m.    "Analysis of Molten Surface End Face of 
Al-Mg Filler Metal Alloy and Process- 
Integrated Quality Assurance in Pulse 
GMAW" 
Rajasekaran Shanmugam and Umarani 
Rajasekaran, El-Shaddai Welding and Cutting 
Consultants 

C. 9:00 a.m.    "New Self-Shielded Flux Cored Electrode" 
Wesley Wang and Stanley Ferree, ESAB 

WEDNESDAY, NOVEMBER 16 

8:00 a.m. - 5:00 p.m. 

SESSION 8: Room N139 
LASER MATERIALS PROCESSING 

Chair: Tom Lienert, Los Alamos National Laboratory 

A. 8:00 a.m.    "Characterization of a Materials Processing 
Laser" 
T. J. Lienert, J. O. Sutton, M. S. Piltch, and 
P. Burgardt, Los Alamos National Laboratory 

B. 8:30 a.m.    "Issues with Laser Welding through a 
Fused Silica Window" 
T. J. Lienert, J. O. Sutton, M. S. Piltch, 
R. T. Forsyth, and P. A. Papin, Los Alamos 
National Laboratory 

D. 9:30 a.m.    "Reduction of Cr(VI) in Stainless Steel 
Welding Fume" 
Tetsunao Ikeda, Hiroshi Sugahara, and 
Hirohisa Watanabe, Kobe Steel, Ltd/ 
Kobelco Welding of America, Inc. 

E. 10:00 a.m. "Depositing Ni-WC Wear Resistant 
Coatings with Hot-Wire Assisted GTAW" 
Stuart Guest, Adrian Gerlich, and Patricio 
Mendez, Canadian Center for Welding and 
Joining, University of Alberta 

F. 10:30 a.m.   "Wear Performance of Welded 
Hardbanding Materials" 
Dan Danks, Abbe Doering, and Joe Scott, 
Wear & Friction Resources 

C. 9:00 a.m.    "Reducing Alloying Element Vaporization 
from Stainless Steel Weld Pools Produced 
by Pulsed Laser Welding" 
T. DebRoy, Penn State University; and 
T. J. Lienert, Los Alamos National Laboratory 

D. 9:30 a.m.    "Properties Variation in Stainless Steel 
Laser Welds" 
Charles V Robino, Brad L Boyce, and 
Corbett C Battaile, Sandia National Laboratories 

G. 11:00 a.m. "Structure and Properties of FBW Rail 
Repairs" 
David Workman and Jerry E. Gould, Edison 
Welding Institute 

H. 11:30 a.m. "Combating Corrosion by Weld Overlay - 
A Unique Experience" 
J. V. D. Murty, Qatargas Operating 
Company Limited 
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SESSION 10: Room N139 
SENSING AND CONTROL 

Chair: YuMing Zhang, University of Kentucky 

A. 2:00 p.m.    "Computation of GMAW Pool Surface from 
Laser Reflection" 
Xiaoji Ma and YuMing Zhang, University of 
Kentucky 

B. 2:30 p.m.    "Near-Infrared Vision System for Arc- 
Welding Monitoring" 
Carolina Pimenta Mota, Marcus Vinicius 
Ribeiro Machado, and Louriel Oliveria 
Vilarinho, Federal University of Uberlandia; 
and Roberto Mendes Finzi Neto, Federal 
University of Goias 

C. 3:00 p.m.    "Analytical Computation of GTAW Weld 
Pool Surface" 
Zhenzhou Wang, University of Kentucky 

D. 3:30 p.m.    "Temperature Measurement of Low-Carbon 
Steel TIG Welding Heat-Affected Zone 
Using Fiber Bragg Grating" 
Yulong Li, State Key Laboratory of 

Advanced Welding Production Technology, 
Harbin Institute of Technology; and Zhichao 
Jiang, Yan Feng, and Hua Zhang, Nanchang 
University 

E. 4:00 p.m.    "Machine-Human Cooperative Control of 
Welding Process" 
Weijie Zhang and YuMing Zhang, University 
of Kentucky 

F. 4:30 p.m.    "Wireless Embedded System for Signal 
Monitoring" 
Marcus Vinicius Ribeiro Machado, Carolina 
Pimenta Mota, Louriel Oliveria Vilarinho, 
Federal University of Uberlandia; and 
Roberto Mendes Finzi Neto, Federal 
University of Goias 

G. 5:00 p.m.   "Adaptive Fill Algorithm in Varying Weld 
Groove" 
Yong-Baek Kim, Jeom-Goo Kim, Hyeong- 
Soon Moon, and Ji-On Kim, Hyundai 
Heavy Industries 

SESSION 11: Room N140 
JOINING METALLURGY 

Chair: Suresh Babu, The Ohio State University 

A. 2:00 p.m.    "Ultrasonic Soldering for Dissimilar 
Material Joining" 
Edward W Hederick, Edison Welding Institute 

B. 2:30 p.m.    "Au-AI Intermetallic Formation in a 
Resistance Weld" 
Donald F Susan, Gerald A. Knorovsky, and 
Paul T. Vianco, Sandia National Laboratories 

Elijah K Gould, BP America; and 
John C. Lippold and Boian T. Alexandrov, 
The Ohio State University 

D. 3:30 p.m.    "Weld Behavior of Ultra-High Strength 
Eglin Steel" 
Daniel H. Bechetti, Jr. and John N. DuPont, 
Lehigh University 

E. 4:00 p.m.    "Advanced Brazing Technologies for 
Nuclear Fuel Cladding" 
Edward D. Herderick, Kirk Cooper, and 
Nate Ames, Edison Welding Institute 

F. 4:30 p.m.    "Microstructure of Alloy 625 Weld Overlay" 
Cleiton Carvalho Silva, Conrado Ramos 
Moreira Afonso, Helio Cordeiro de Miranda, 
and Jesualdo Pereira Farias, Federal University 
of Ceara; and Antonio Jose Ramirez, Brazilian 
Synchrotron Light Laboratory 

THURSDAY, NOVEMBER 17 

8:00 a.m.- 11:00 p.m. 

SESSION 12: Room N139 
MATERIALS WELDABILITY 

Chair: Boian Alexandrov, The Ohio State University 

A. 8:00 a.m.    "Application of Cold Cracking Tests for 
Determining the Preheating Temperature 
in High Strength Steels" 
Monica Zalazar, Universidad Nacional del 
Comahue; and Eduardo Asta, ESAB Argentina 

B. 8:30 a.m.    "Hydrogen Assisted Cracking in Dissimilar 
Metal Welds" 
Boian T. Alexandrov, Jeffrey M. Rodelas, and 
John C. Lippold, The Ohio State University; 
and Shu Shi, Shell International Exploration 
and Production, Inc. 

C. 9:00 a.m.    "Impermeable Low Hydrogen Covered 
Electrodes" 
Alexandre Oueiroz Bracarense, Claudio Turani, 
Ezequiel Caires Pereira Pessoa, and Ivanilza 
Felizardo, Federal University of Minas Gerais 

D. 9:30 a.m.    "Characterization of Grade 91 Steels to 
Tempering" 
Daniel Saltzmann, Boian T. Alexandrov, and 
John C. Lippold, The Ohio State University 

E. 10:00 a.m. "Development of Welding Technology 
for Bicycle Frame" 
Mok-Young Lee and Woong-Seong Chang, 
RIST, and Norman Zhou, University of 
Waterloo 

F. 10:30 a.m.   "Effect of Oxide/Ferrite Phase on the 
Toughness of BOSS" 
Kim Dae Joo, Bae Sang Deock, and Choi Jun 
Tae, Hyundai Heavy Industries 

C. 3:00 p.m.    "Constitution Diagram for Dissimilar 
Metal Welds" 
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SESSION 13: Room N140 
INDUSTRIAL TECHNOLOGY 

Chair: Nancy Porter, Edison Welding Institute 

A. 8:00 a.m.    "Automated Narrow Gap GTAW" 
Barbara K. Henon, Arc Machines, Inc.; and 
Jonathan T. Salkin, Arc Applications, Inc. 

B. 8:30 a.m.    "Green Stud Welding Technologies Save 
Energy and Labor" 
Chris Hsu, Nelson Stud Welding, Inc. 

C. 9:00 a.m.    "Increase Joint Success with an Internal 
Groove" 
Larry Zirker, Marve Marker, and Kyle Kofford, 
Idaho National Laboratory 

D. 9:30 a.m.    "Product and Process Comparisons of 
Welding Fumes" 
Stanley E. Ferree and Frank Lake, ESAB 

E. 10:00 a.m. "Mechanization of Short Welds in Heavy 
Fabrications" 
Steve Massey and Nancy Porter, Edison 
Welding Institute 

F. 10:30 a.m.   "Wrapped Textile Cord Process for 
Welding Wire Finish" 
Kai Boockmann, Michaela Boockmann, and 
Gerhard Boockmann, Boockmann GmbH 

AWS POSTER SESSION 
SHOW FLOOR NORTH HALL 

The AWS Poster Session is an integral part of the AWS 
Professional Program. Graphic displays of technical achieve- 
ments are presented for close, first-hand examination in the 
Poster Session. Posters present welding results and related mate- 
rial, which are best communicated visually, as well as research 
results that call for close study of photomicrographs, tables, sys- 
tems architecture, or other illustrative materials. Posters are pre- 
sented in five categories: students in high school welding pro- 
gram, students in a two-year college or certificate program, 
undergraduate students, graduate students, and professionals. 
Be sure to stop by and observe this year's entries. 

CATEGORY A: 2-YEAR DEGREE STUDENT LEVEL 

Heat Generation in Resistance Spot Welds 

Michael Lannom, Carlos Medina, and Steven Zeal, Orange Coast 
College, Costa Mesa, Calif. 

A Method for Teaching Pipe Fitting 

Jose Leon, Matthew L. Lainhart, and Ralph E. Long, Cochise 
Community College, Sierra Vista, Ariz. 

CATEGORY B: 4-YEAR DEGREE STUDENT LEVEL 

Power Measurements According to ASME Section IX 
QW409.1 

Benjamin Elliott, Nick Ullum, and Stephen Seals, The Ohio State 
University, Columbus, Ohio 

Evaluation of PWHT Response of the CGHAZ in F22 Steel 

Benjamin Sutton, Francis Krivanka, and Sujin Kim, The Ohio 
State University, Columbus, Ohio 

Effectiveness of Power Ratio Control on Dilution 

Daniel Schmerge, Michael Vitas, and Kristen Hammer, The Ohio 
State University, Columbus, Ohio 

Electro-Spark Deposition of Dissimilar Materials 

Michael N Eff, Steven N Dolasinski, and Paul E. Root, The Ohio 
State University, Columbus, Ohio 

Shielding Gas Selection for GMAW of Steels 

Paul Limmer, Dorian Matthews, and Brian Love, The Ohio State 
University, Columbus, Ohio 

Alloyed Tungsten Electrode Comparison 

Russell Scoles, Samantha Bell, and Seth Glenn, The Ohio State 
University, Columbus, Ohio 

Effects of Joint Design and Welding Procedure on SAW 

Spencer W. Schweinfurth, Max Radke, and Daniel Fleming, The 
Ohio State University, Columbus, Ohio 

CATEGORY C: GRADUATE STUDENT LEVEL 

PWHT Response and Phase Transformation Behavior of 
F22 Steel 

Eric W. Fusner and Dr. John Lippold, The Ohio State University, 
Columbus, Ohio 

Diode Laser Brazing of AZ31 B-Steel Using Ni Interlayer 

All M. Nasiri, David C Weckman, and Norman Y. Zhou, 
University of Waterloo, Waterloo, Canada 

Mechanism for Cathodic Cleaning of Aluminum Oxide 

Shane Michael Krause, Montana Tech of the University of 
Montana, Butte, Mont. 

CATEGORY D: PROFESSIONAL LEVEL 

Application of Penetration Enhancing Compound in 
Titanium Alloy Welding 

Sun Zheng and Pan Dayou, Singapore Institute of Manufacturing 
Technology (SIMTech), Singapore 
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Process Migration of Resistance to Laser Spot Weiding 

Danny O. MacCallum, Gerald A. Knorovsky, and Louis A. 
Lalizia, Sandia National Laboratories, Albuquerque, N.Mex. 

Process Monitoring and Controi for Eiectron Beam Direct 
Manufacturing (EBDM) 

Sean Riley and Mark Cola, B6 Sigma, Inc., Santa Fe, N.Mex., and 
R. Bruce Madigan, Montana Tech, Butte, Mont. 

CONFERENCES 

Monday, November 14 

8:30 a.m.-4:00 p.m. Room N134 

WELDING TECHNOLOGY TO THE RESCUE 

Member: $345, Nonmember: $480 ■ Registration Code: W28 

Conference Chair: Robert Irving 

A number of major research efforts and technological wizardries 
are paying off in big ways throughout industry. The effects are 
numerous. Some are in huge improvements in productivity. 
Others are in quality. There are brand-new solutions to lingering 
problems. This trend in new developments is bound to introduce 
more science into the overall welding scene. 

and improvement recommendations for existing weld procedures, 
AWS and ASME code requirements, insight to implementation 
pressures, and new technologies available to enhance quality 
control, process quality management, and enhanced oversight 
capabilities. 

10:15 a.m. - 10:30 a.m. Morning Break 

10:30 a.m.-11:05 a.m. 

DeitaSpot - Resistance Spot Weiding with Process Tape 
Stefan Mayr, Fronius USA LLC 

With DeitaSpot, Fronius solved a high degree of issues with 
conventional resistance spot welding. Indexing process tapes 
protect the electrodes from any kind of contamination like zinc, 
aluminum oxide, or any other kind of coatings that usually harms 
the electrodes and leads to quality issues or even nonweldable 
situations. Unique shapes of electrodes are possible, since process 
tapes and not the electrodes are in direct contact with the welded 
material and therefore tip dressing is not necessary. DeitaSpot 
features 10,000 spots nonstop welding on aluminum; two or more 
sheet combinations; no impact on the surface; welding of all 
aluminum alloys; welding from soft- to ultra-hard-coated steel; 
coatings and materials, which present problems in conventional 
spot welding (like boron steel). 

8:30 a.m.-9:05 a.m. 

Advancements in CO2 Shielded Gas Metal Arc Welding 

Bill Guest, OTC Daihen, Inc. 

This presentation will explain the background of why this shielding 
gas is favored among Southeast Asian countries employing 
GMAW, and explore new digital inverter welding power source 
technologies that minimize spatter typically inherent with this 
process. 

9:05 a.m.-9:40 a.m. 

Computed Radiography 

R. W. Kruzic, Chicago Bridge & Iron Co. 

Advances in computed radiography (CR) are playing a vital role 
in the examination of critical weldments. This presentation will 
describe this technique, its pros and cons, and Code requirements. 

9:40 a.m.-10:15 a.m. 

Quality Assurance in Field Heat Treatment 

Gary Lewis, Superheat FGH 

Experts are suggesting that roughly 90% of material anomalies 
and premature weld failures in CSEF steels, like P91, can be 
attributed to improper pre and postweld heat treatment. While 
the benefits of CSEF steels are well documented and growing in 
popularity, welding processes and skill sets become more critical 
than on steels with lower chrome content. Sensitivity to PWHT 
becomes more significant than ever before. Superheat FGH will 
share results obtained in recent collaborative experimentation 
with AWS, EPRI, and energy partners to present opportunities 
utilizing emerging technological advancements and progressive 
process control solutions to improve field construction results and 
long term sustainability. Attempts will be made to shed light on 
some of the pitfalls of traditional field service practices and 
shortcomings of existing weld procedures, code guidelines and 
specifications that, in many cases, have been established with more 
forgiving materials in mind. Topics discussed will include 
significance of heat treatment in achieving material properties, 
practical methods of heat treatment in use today, shortcomings 

11:05 a.m.-11:40 a.m. 

Reciprocating Wire Feed Systems for Plate Products 

Randy Dull, Edison Welding Institute 

In today's market, reciprocating wire feed systems for sheet metal 
welding are available. However, Edison Welding Institute has 
expanded that application area by developing a similar system for 
the welding of thick sections. Aside from his work on reciprocating 
wire feed systems. Dull is also working on distortion control for 
U.S. Navy ships. He has expertise in most arc welding processes as 
well as low-current GTAW and PAW applications. He also has 
expertise in automatic welding, weld tooling, offline robotic 
programming, and flame straightening. 

11:40 a.m. - 1:00 p.m. Lunch 

1:00 p.m.-1:35 p.m. 

20 kW Hybrid Laser Arc Welder 

Duncan Pratt, GE Global Research 

GE Global Research has unveiled a 20-kW high-power hybrid 
laser arc welding (HLAW) system, one of the largest in North 
America. The system wields enough power to weld steels nearly 1 
in. thick in a single pass versus the up-to-a-half-dozen passes 
required with current welding technologies. HLAW is expected to 
dramatically increase the speed at which industrial products are 
manufactured. For example, going from conventional welding 
processes to HLAW to weld the aircraft carrier USS Saratoga 
could have saved nearly 800 tons of weld metal (equal to the 
weight of more than 600 compact cars) and reduced the welding 
time by 80%. GE is exploring this technology for application 
across its infrastructure manufacturing operations, including the 
oil and gas, power generation, aviation, and rail industries. 

1:35 p.m.- 1:50 p.m. 

Automated Back Gouging of Thick Plate Weld Joints for 
DDG 1000 Construction 

Bruce Horn, Concurrent Technologies Corp. 
Timothy Freidhoff, Concurrent Technologies Corp. 

General Dynamics - Bath Iron Works (BIW) manually arc gouges 
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and grinds the Peripheral Vertical Launch System (PVLS) and 
Anti-Propagation Wail (APW) structures on DDG 1000 to 
produce the desired weld joint profile and quality. This labor- 
intensive process is slow, and the repetitive motion causes 
numerous injury claims, such as carpal tunnel syndrome. This 
project developed an automated backgouging tool that will 
leverage work done in a previous Navy Metalworking Center 
(NMC) project that developed a track weld shaver system. The 
system was modified to create a proof-of-concept demonstration 
that was successful in backgouging thin ( < 1 inch) plates requiring 
a shallow profile depth QA to M inch). In order to meet the DDG 
1000 backgouging requirements for PVLS and APW, the weld 
shaver was modified with 1) larger diameter slotting cutter, 2) a 
redesigned housing, 3) a higher torque cutter drive, and 4) drive 
and guide wheels in order to be able to backgouge to a depth of 
VA inches. Modifying the track weld shaver for DDG 1000 back- 
gouging has increased the production rate by at least 150% and 
eliminated the labor required to clean and dress by grinding a 
deep arc gouged joint. As a result, estimated labor savings of 
approximately $400K per DDG 1000 has been identified. 

8:30 a.m. - 9:05 a.m. 

Understanding Weld Cracking in Steeis 

Joseph C. Bundy, Hobart Brothers Co. 

There is a great deal to be said about the consequences, the 
causes, and the remedies pertaining to weld cracking. In this 
presentation we will touch on all three and delve into the 
solidification and liquation cracking prevalent in hot cracking as 
well as the problems caused by diffusible hydrogen. The topics of 
pre- and postweld heat treat will also be examined. 

9:05 a.m.-9:40 a.m. 

Crack Avoidance in Creep-Strength-Enhanced Ferritic 
Steeis 

William F. Newell, Jr., Euroweld Ltd. 

Cracking and failure in creep strength-enhanced ferritic steels are 
attributable to both direct and indirect causes. Factors initiating 
from original material, manufacture (base metal, fittings, weld 
metal), design, fabrication, installation, and operation, all possess 
potential contributors to cracking. Specific items will be identified 
and highlighted within each factor in a format that illustrates how 
crack avoidance can be achieved. Examples will be used to 
enhance understanding and potential implementation of 
avoidance remedies. 

9:40 a.m. - 9:55 a.m. Morning Break 

9:55 a.m.-10:30 a.m. 

Hot Cracking in Austenitic Stainiess Steeis 

Damian J. Kotecki, Damian Kotecki Welding Consultants, Inc. 

This presentation reviews solidification cracking, liquation 
cracking, and ductility dip cracking in austenitic stainless steel 
welds. Metallurgical causes of these three distinctly different 
cracking phenomena are discussed. Approaches for mitigating 
these phenomena are described, in order to assist the welding 
industry in obtaining sound welds in most situations. 

1:50 p.m.-2:10 p.m. 

A New Hybrid Laser Arc Weiding Center Opens Up 

Doug Zoller, American Tank & Fabricating Co 

Traditional welding processes have forced designers and 
fabricators to account for the limitations in arc welding. The 
hybrid laser arc welding process takes advantage of traditional 
gas metal arc advantages and couples that with the high energy 
density of laser welding. This merger of technologies gives a weld 
that has advantages over either process separately. 

2:10 p.m.-3:00 p.m. 

Question-and-Answer Session 

Tuesday, November 15 

8:30 a.m.-4:00 p.m. Room N230B 

8TH CONFERENCE ON WELD CRACKING 

Member: $345, Nonmember: $480 ■ Registration Code: W29 

Conference Chair: Robert Irving 

At AWS's eighth conference on weld cracking, the different types 
of cracking, their respective causes, and their solutions will be 
thoroughly examined. No incident causes so much alarm as a weld 
crack. This program will identify and analyze the types of cracks 
— and more importantly — what to do about them. 

10:30 a.m.-11:05 a.m. 

How to Prevent Cracking When Welding Aluminum Alloys 

Tony Anderson, ITW Global Welding Technology Center 

This presentation will examine the primary reasons for hot 
cracking to occur when welding the various aluminum alloys. It 
will evaluate the crack sensitivity associated with the various 
alloying elements that are added to aluminum and how we can use 
crack sensitivity curves to predict and thereby reduce the hot 
cracking potential of our welds. It will further discuss the 
importance of correct filler alloy selection and how the filler 
alloy/base alloy combination can be critical in the prevention of 
solidification cracking. 

11:05 a.m. - 12:30 p.m. Lunch 

12:30 p.m.-1:05 p.m. 

Hydrogen Induced Cracking in Welding High Performance 
Steels 

YoniAdonyi, LeToumeau University 

Over the past decades, steelmakers made significant alloying 
and processing changes to lower heat-affected zone (HAZ) 
hardenabilify in structural steels. Accordingly, hydrogen-induced 
cracking was found to have "migrated" from the HAZ to the fusion 
zone. Typical Tekken (Y-groove) testing for HAZ became less useful 
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in predicting minimum preheats. Instead, gapped bead-on-plate 
(GBOP) testing proved to be a better tool for predicting hydrogen- 
induced cracking susceptibility. The presentation discusses work 
performed on GBOP testing high-performance steels for bridge 
fabrication having yield strength up to 100 ksi, in which most 
preheats were eliminated by control of diffusible hydrogen, 
consumable strength, and heat input. These studies were funded by 
the American Iron and Steel Institute, Federal Highway 
Administration, and several state Departments of Transportation. 

1:05 p.m. - 1:40 p.m. 

Investigation of Weid Metai Cracking in a Hydrotreater Vessel 

Robert W. Warke, LeToumeau University 

Following several inspections and just prior to the on-site erection 
of a heavy-wall 21/4Cr-lMo-1/4V hydrotreater vessel, a continuous, 
through-wall transverse crack was discovered in one of its girth 
welds. This case study details the investigation of this costly and 
unusual crack to its even more unusual root cause, how it 
managed to evade prior detection, and the implications and code 
interpretations that arose from the tests that ensued. 

1:40 p.m. - 1:55 p.m. Afternoon Break 

1:55 p.m. -2:30 p.m. 

Preventing Cracking in Nickel-Base Alloys 

Donald J. Tillack, Tillack Metallurgical Consulting, Inc. 

There are numerous causes for weld-associated cracking in nickel 
alloys and they generally can be classified as happening during 
welding, during heat treatment, or during service exposure. This 
presentation will examine the various cracking mechanisms that 
can occur during each of these scenarios. Examples will be given 
and suggestions will be offered regarding how to prevent the 
cracking. 

2:30 p.m.-3:05 p.m. 

Phased Array Ultrasonics for Detecting and Sizing Cracks 
in Welds 

Michael Moles, Olympus NDT 

Cracking in new construction welds can be a serious problem as it 
can lead to structural integrity issues. Detection of cracking for 
AWS applications is normally performed using standard AWS 
Dl.l procedures. These procedures involve inspecting using 
search units with 45-, 60- or 70-deg beams with conventional 
manual ultrasonics. Manual inspections are now being performed 
using a special AWS array with a special wedge that generates all 
three beams - in compliance with the AWS Dl.l Code. The 
special phased array is built to AWS specifications, i.e., 2.25 MHz 
and correct aperture. The crack detection scans are used with a 
manual instrument that permits accurate location of the defect on 
an appropriate weld overlay. In addition to these standard AWS 
Dl.l approaches, time-of-flight diffraction and back diffraction 
detection and sizing examples will be shown, even though these 
are outside the AWS Dl.l Code. 

3:05 p.m.-3:40 p.m. 

Pressure Vessel Crack Prevention in Weld Repairs and 
Alterations 

James T. Worman, The National Board of Boiler and Pressure Vessel 
Inspectors 

The American Society of Mechanical Engineers (ASME) Code 
provides design rules for fabricating pressure vessels. After the 
Data Report is signed and the vessel is in service, the National 
Board Inspection Code (NBIC) shall be followed for all repairs 
and alternations. NBIC Part 3, Repairs and Alterations, provides 

requirements to help prevent weld cracking in the repair and 
alteration of pressure vessels. 

3:40 p.m.-4:00 p.m. 

Question-and-Answer Session 

9:40 p.m.-4:30 p.m. Room N138 

NATIONAL WELDING EDUCATION CONFERENCE 

Member/Nonmember: $149 ■ Registration Code: W27 

Presented by the National Center for Welding Education and 
Training (Weld-Ed), this conference is designed to bring together 
educators for professional development and networking 
opportunities. Weld-Ed's focus is on the preparation of welders, 
welding technicians, and welding engineers to meet the needs of 
industry. This conference will include presentations on topics such 
as Weld-Ed accomplishments in the last year, the partnership 
between Weld-Ed and AWS, welding industry workforce needs, 
recruitment tips and tools for educators, competency models, tips 
on partnering with other secondary and post-secondary schools, 
welding education trends, curriculum, distance learning updates, 
new technology applications, and presentations from welding 
educators who will share their best practices. 

9:00 a.m.-9:30 a.m. 

Weld-Ed Overview 

Monica Pfarr, American Welding Society 

Discussion is centered on the National Center for Welding 
Education and Training (Weld-Ed) and its contributions to the 
field of welding education. 

10:00 a.m.-11:00 a.m. 

Educators Professional Development Modules 

Duncan Estep, Lorain County Community College 

This session gives information about the professional 
development opportunities offered by Weld-Ed. This includes 
face-to-face training programs with hands-on experience in 
welding. Weld-Ed also offers customized training catered to the 
needs of the educators. 

11:00 a.m.-11:10 a.m. Break 

11:10 a.m. - 12:00 noon 

National Core Curriculum 

Jeannette Carter, Pennsylvania College of Technology 

The Weld-Ed curriculum committee has created a core curriculum 
for welding technician education. It includes a collection of 
student learning outcomes for welding technicians from Weld- 
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Ed's ten regional partner colleges, a crosswalk of student learning 
outcomes across partner colleges, and is the current core being 
taught by the majority of colleges. 

12:00 noon-1:00 p.m. 

Lunch and Speaker from Hypertherm 

Room N129 

1:10 p.m-3:10 p.m. 

Advanced Manufacturing and Process Showcase 

Industry representatives share their products and services that 
can benefit the welding educator. 

1:10 p.m.-1:40 p.m. 

Session #1 Lincoln Electric, 

1:40 p.m. -2:10 p.m. 

Session #2 Miller 

2:10 p.m. -2:40 p.m. 

Session #3 ESAB 

2:40 p.m.-3:10 p.m. 

Session #4 Nelson Stud 

3:10 p.m. - 3:20 p.m. Break 

3:20 p.m.-4:10 p.m. 

Coffee Break (Using Technoiogy in the Ciassroom) 

This session gives information on some exceptional online media 

that educators will definitely want to know about. A representative 
from Pearson will share novel online tools that can be used by 
educators in day-to-day classroom teaching. 

4:10 p.m.-4:30 p.m. 

Affiiiate Network/Wrap up and Evaiuations 

Duncan Estep, Lorain County Community College 

Join Weld-Ed in its quest to build a solid foundation of highly 
trained technicians to fulfill the demand of industry. 

Wednesday, November 16 

8:30 a.m.-4:00 p.m. Room N127 

WHAT'S NEW IN POWER SOURCES? 

Member: $345, Nonmember: $480 ■ Registration Code: W30 

Conference Chair: Robert Irving 

The latest welding machines are equipped with greatly improved 
capabilities, including multiprocess operation. Meet the experts 
and understand the relative benefits of emerging power source 
technologies. The experts will be on hand to compare innovations. 

8:30 a.m.-9:05 a.m. 

Modern Power Source Technoiogy that Drives Process 
improvement 

Todd McEllis, Miller Electric Mfg. Co. 

The goal of the welding industry is no different than that of other 
industries - improve productivity, ensure consistent quality, and of 
course lower costs. It is difficult if not impossible to attain these 
goals without accurate real-time and historical weld process 
information. In the past, some companies have attempted to use 
"bolt on" equipment to obtain this type of information. Welding 
power source manufacturers have now begun to incorporate weld 
process and production management information into their 
product offering. This discussion will focus on how the 
information provided by this new generation of power sources 
can be used to increase productivity, improve quality, reduce costs, 
and better manage the overall welding operation. AXCess power 
source will be used as an example. 

9:05 a.m.-9:40 a.m. 

AC Puise GMAW for Aiuminum, Miid and Stainiess Steeis 

Phil Mosquera, OTC Daihen Inc. 

This presentation will explain AC Pulse Mig welding, a new 
GMAW transfer used for welding thin sections and gap filling of 
aluminum and other alloys. Introducing electrode negative 
polarity to the GMAW pulse arc to control heat input and improve 
travel speed will be explained. Automotive and other industry 
applications for this technology will be covered. 

9:40 a.m. - 9:55 a.m. Morning Break 

9:55 a.m.-10:30 a.m. 

Advances in Production Monitoring 

Bruce Chantry, The Lincoln Electric Co. 

Production monitoring capabilities in the welding environment 
continue to expand with both new and maturing communication 
technologies. These communication technology advancements, 
coupled with innovative power source technologies, provide for 
not only shop-based production monitoring but also monitoring in 
remote areas. As a result, new solutions bring the data to you, 
regardless of where you or the power sources are. In addition, 
advancements in mobile computing also provide a unique 
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opportunity for both data streaming and monitoring from a variety 
of platforms. Information on the emerging technologies, their 
capabilities, and implementation will be presented. 

10:30 a.m.-11:05 a.m. 

Advanced GMA Welding 

Wesley Doneth, Fronius USA LLC 

The new CMT Advanced technology represents the first time that 
welding current polarity changing and reversal of the wire 
movement has been incorporated into process control, thus 
broadening the range of processes for joining light and ultra-light 
gauge sheet. CMT Advanced offers a 60% improvement in 
deposition rate. 

11:05 a.m.-12:30 p.m. Lunch 

12:30 p.m.-1:05 p.m. 

High Performance GMAW — New Machines, New 
Techniques Wiii Provide a Boost in Performance 

Paul Blomquist, Applied Thermal Sciences, Inc. 

At this time, there are several power sources, either in the market 
or under development, that promise a range of increased speed 
and penetration for GMAW operations. The most productive of 
these. Hybrid Laser Arc Welding (HLAW), provides a 10X 
increase in weld speed, but comes with vastly higher equipment 
cost (on or about 20X), and requires very specialized equipment. 
While this can be compelling for high-volume applications, for 
everything else it makes sense to evaluate the state of the art of 
GMAW technology to determine if traditional performance can 
be improved at a lower capital cost. A National Shipbuilding 
Research Program Welding Technology Panel Project on High 
Performance GMAW is under way, aimed at ascertaining the 
technologies that can achieve the goal of doubling weld 
penetration and speed. This review will make full use of the 
knowledge and requirements of the shipyard team members, with 
further input from the Welding Technology Panel of the NSRP 
Following this analysis phase, the most promising approach will be 
down-selected. Several power sources are just entering the 
market, and at least one foreign research project is showing 
potential to drastically increase penetration using currently 
available inverter-type power supplies by an ingenious 
modification of parameter sets. 

1:05 p.m. - 1:40 p.m. 

WeidScore — Embedded Weid Data Quaiity Monitoring 

Joe Daniel, The Lincoln Electric Co. 

The capability of traditional weld data quality monitoring has 
been expanded by embedding technology into the control systems 
of welding power supplies. Higher data sampling rates and a 
fundamental processing improvement increases the defect 
detection capability, as well as the detection reliability of weld 
data quality monitoring. Information on this technology and 
defect detection examples will be presented. 

1:40 p.m. - 1:55 p.m. Afternoon Break 

1:55 p.m. -2:30 p.m. 

Goid Track VI 

Robert Tollett, Liburdi Automation Inc. 

The state-of-the-art control architecture of the Gold Track VI is 
expandable to 8 servos of wire and motion control, has USB and 
Ethernet ports, and supports the latest technology in connectivity 
to the Internet, MODBUS, and high-speed data monitoring. In 
addition to the welding functions, the servo and I/O functions can 

be connected through the auxiliary port and used to operate 
custom applications such as lathes, seamers, machining, and 
inspection equipment. 

2:30 p.m.-3:05 p.m. 

Controlled Short Circuit GMAW Process Competes 
Favorably with SMAW, GTAW 

Jim Cuhel, Miller Electric Mfg. Co., and Ron Halpenny, Graham 
Corp. 

The combination of Regulated Metal Deposition, or RMD™, and 
the Pro-Pulse™ Pulsed MIG process provides an efficient method of 
welding pipe from root to cap with one wire and one gas. The 
presentation includes a case study involving Graham Corporation, 
the world leader in engineered-to-order vacuum and heat transfer 
equipment. These processes have significantly reduced rework 
(down from 3.2 to 1.3%) and lead times. This includes faster travel 
speeds on root passes (between 6 and 12 in./min) and a 22% 
productivity increase over manual GTAW. In summary, the described 
technology provides the following: it reduces rework on the root 
pass in pipe welding applications and distortion by reducing overall 
heat input in pipe welding applications. The need for backpurging in 
stainless pipe welding applications is also eliminated. Travel speeds 
are also increased. 

3:05 p.m.-4:00 p.m. 

Question-and-Answer Session 

9:00 a.m.-5:00 p.m. Room N128 

THERMAL SPRAY TECHNOLOGY: HIGH-PERFORMANCE 
SURFACES 

Member: $345, Nonmember: $480 ■ Registration Code: W3I 

Conference Chairs: David Wright and Dan Hayden 

The American Welding Society and The International Thermal 
Spray Association are organizing the Third Thermal Spray and 
Coatings Conference, to be held in conjunction with FABTECH 
2011. This one-day event is intended to introduce the process and 
its uses to new potential users with morning and afternoon 
sessions focusing on actual applications and new developments in 
thermal spray technology. 
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In addition, on Tuesday, November 15, a free half-day tutorial on 
thermal spray fundamentals titled Thermal Spray Basics: Putting 
Coatings to Work is scheduled. The tutorial is being sponsored by 
the International Thermal Spray Association. 

9:00 a.m. - 9:30 a.m. 

Thermal Spray — Around the World In 80 Ways 

Jean Mozolic, The Mozolic Consulting Group 

Thermal Spray has a rich past, an active present, and an exciting 
future. Let's travel the thermal spray world and explore the 
history, the applications, and innovations occurring from North 
America to Europe to the BRIC countries and emerging 
economies. 

9:30 a.m.-10:00 a.m. 

Advancing Cold Spray Applications to Industry Markets 

David W. Wright, Accuwright Industries, Inc. 

Accuwright Industries, a leader in research and development and 
production applications of cold spray processes, is bringing more 
industries to the production line by developing materials and 
applications in a more economical way. Accuwright has developed 
aluminum and magnesium component repair for the aerospace 
and motorsports industries. 

10:00 a.m.-10:30 a.m. 

"Should We Offer Thermal Spray Coated Fabricated 
Products?" What a Steel Fabricator Should Know About 
Thermal Spray Applied Anodic Coatings 

James Weber, James K. Weber Consulting 

Today, with the cost of paint and surface preparation skyrocketing, 
and increasing environmental concerns with both, thermal spray 
applied coatings are more attractive than ever and oftentimes 
provide the most cost-effective inspection and maintenance-free 
surface to steel. Let's discuss what steel fabricators should know 
about thermal spray coatings, where they can be sold and used, 
what type of performance guarantees can be offered, and how 
tough they are. 

10:30 a.m. - 10:55 a.m. Morning Break 

11:00 a.m.-11:30 a.m. 

What Is Thermal Spray? 

Larry F. Grimenstein, Nation Coating Systems, Inc. 

The growth of thermal spray coatings increases every day. This 
short talk will cover terminology, materials, processes, and 
applications to provide you with a general idea of whether this 
thermal spray technology fits your industrial problem area. 

11:30 a.m. - 12:00 noon 

Quality Control of Thermal Spray Coatings 

Joseph P. Strieker, St. Louis Metallizing Company 

This talk will cover the various methods of inspecting the quality 
of coatings that are applied by the combustion process, electric ac 
process, plasma flame spray process, and high-velocity oxyfuel 
process (HVOF). The discussion will cover the cross-section 
techniques, bond strength testing, hardness testing, coating 
density, imbedded grit, bend testing, and methods for checking 
coating thickness using electronic gauges. 

12:00 p.m.-12:30 p.m. 

High Density Twin Wire Arc Spray Coatings 

Frank Rogers, Thermion, Inc. 

Thermion presents equipment design theories and process 
information and test data for its new "High Density Twin Wire Arc 
Spray." This high-velocity process produces density with less than 
0.5% porosity; with some materials the macros revealed less than 
0.1% porosity. 

12:30 p.m. - 1:25 p.m. Lunch 

1:30 p.m.-2:00 p.m. 

Corrosion Protection Technology Without Size Limitations 

Fred van Rodijnen, Sulzer Metco Europe GmbH 

Corrosion is the most costly process for engineered structures on 
the planet such as bridges, wind turbine towers, water towers, 
ships, and other large structures constructed from steels and iron 
alloys. Thermal spray is a very attractive process for maintenance 
of these type structures. 

2:00 p.m.-2:30 p.m. 

Effect of HVOF Process Conditions on Chrome 
Replacement Coatings 

Satish Dixit, Plasma Technology, Inc. 

WC-10Co-4Cr chrome replacement coatings were deposited by 
two different HVOF coating techniques namely JP 5000 and 
JetKote. In this study, the effect of process conditions and 
feedstock materials on coating microstructure and composition 
was studied. Plasma diagnostics were employed in order to assess 
the particle state during coating process and its effect upon 
subsequent coating characteristics. Coatings were also 
characterized using X-ray diffraction, SEM-EDS analysis, and 
ASTM B 117 corrosion testing. 

2:30 p.m.-3:00 p.m. 

Thermal Sprayed Zinc and Aluminum Coatings for 
Atmospheric Corrosion Protection 

Dan Hayden, Hayden Corporation 

A discussion of the uses and methods of application of zinc and 
aluminum to corrosion-prone materials in outdoor and marine 
service. This discussion will explain the mechanisms by which the 
coatings perform unique advantages of these coatings over other 
alternatives, and the most common means of application. 
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3:00 p.m. - 3:25 p.m. Afternoon Break 

3:30 p.m.-4:00 p.m. 

Much Ado about Nothing: Why the Concern about Porosity 

Dale Moody, Plasma Powders and Systems 

The paper discusses the basics of thermal spray porosity for the 
fabricator considering incorporating thermal spray into the 
operation; what it is, when is it good, when is it bad, how is it 
controlled and how is it measured. Data on minimizing porosity 
using a HVOF process is included. 

4:00 p.m.-4:30 p.m. 

Using Robotic Offiine Programming for Improved Thermal 
Spray 

Kevin Nelson, Blue Technik LLC 

This presentation will explore the use and benefits of CAD-based 
thermal spray robotic offline programming methods used to 
develop thermal spray robot paths on workpieces of complex 
geometry, economic considerations, and effective deployment of 
this technology in the thermal spray shop. 

4:30 p.m-5:00 p.m. 

Measurement and Sensing Requirements for Improved 
Piasma Spray Process Capabilities 

Dennis Radgowski, Cyber Materials LLC 

This paper explores plume sensor requirements in the context of 
improving the plasma spray process. Plasma spray plume sensors 
can be used to reduce variation and streamline development of 
new processes, but the sensors must provide accurate and 
comprehensive measurements. 

5:00 p.m. Adjournment 

SEMINARS 
Monday, November 14 

8:00 a.m. -12:00 p.m. Room N133 

D1.5 - BRIDGE CODE CLINIC 

Member: $175, Nonmember: $310 Registration Code: W20 

This 4-hour seminar will help you prepare for the AWS D1.5, 
Bridge Welding Code, exam with instruction in code navigation, 
structure, and design. The seminar will focus on areas of the code 
relevant to the welding inspector, specifically clauses and sec- 
tions concerning materials and design, fabrication, inspection, 
and qualification. Note that endorsements are supplemental 
inspection credentials available to AWS Certified Welding 
Inspectors (CWIs) and Senior Certified Welding Inspectors 
(SCWIs), but non-CWI/SCWIs can also participate in the semi- 
nar and examination to expand their professional credentials. 
Please note that there is a separate application and fee required 
to take the certification exam. Exams for the CWI, including Part 
C and endorsements are being held at FABTECH on November 
17. Advance application through AWS is required for qualifica- 
tion to take exam(s). Call 800-443-9353 ext. 273, or go to 
httpllwww.aws.orglcertification for certification and registration 
requirements. 

Participants are expected to provide their own code books. AWS 
D1.5M/D1.5:2010, Bridge Welding Code, book can be purchased 
at the AWS bookstore at http://pubs.aws.org/. 

1:00 p.m. - 5:00 p.m. Room N133 

D15.1 - RAILROAD CODE CLINIC 

Member: $175, Nonmember: $310 Registration Code: W21 

This 4-hour seminar will help you prepare for the AWS D15.1, 
Railroad Welding Specification for Cars and Locomotives, exami- 
nation for endorsement or Part C of the CWI. Note that endorse- 
ments are supplemental inspection credentials available to AWS 
Certified Welding Inspectors (CWIs) and Senior Certified 
Welding Inspectors (SCWIs), but non-CWI/ SCWIs can also par- 
ticipate in the seminar and examination to expand their profes- 
sional credentials. Please note that there is a separate application 
and fee required to take the certification exam. Exams for the 
CWI, including Part C and endorsements are being held at 
FABTECH on November 17. Advance application through AWS 
is required for qualification to take exam(s). Call 800-443-9353 
ext. 273, or go to http//www.aws.org/certification for certification 
and registration requirements. 

Participants are expected to provide their own code books. AWS 
D15.1/D15.1M:2007 standard can be purchased at the AWS 
bookstore at http://pubs.aws.org/. 

8:00 a.m. - 5:00 p.m. Room N135 

METALLURGY APPLIED TO EVERYDAY WELDING 

Member: $345, Nonmember: $480 Registration Code: W22 

Metallurgy of welds in carbon and low-alloy steels shouldn't be 
complicated. This short course will help you understand how 
welding affects the properties of base materials, and how weld 
defects occur. 

Who Should Attend 

Owners, inspectors, engineers, and supervisors who specify weld- 
ing and need to understand the interactions of base metal, filler 
metal, and welding processes should attend. 

Tuesday, November 15 

8:00 a.m. - 5:00 p.m. Room N227A 

D1.1 -ROAD MAP 

Member: $345, Nonmember: $480 Registration Code: W23 

This one-day program will provide participants with a compre- 
hensive overview of AWS D1.1/D1.1M: 2010, Structural Welding 
Code — Steel. Each of the code sections, including General 
Requirements, Design of Welded Connections, Prequalification, 
Qualification, Fabrication, Inspection, Stud Welding and 
Strengthening and Repair of existing structures, will be summa- 
rized, with emphasis on their interrelationships and usage. In 
addition, the role of mandatory and no mandatory annexes will 
be reviewed, along with tips for how to use the code commentary. 
Though not a prerequisite, this session provides a broad basis of 
understanding the code for those who are attending other 
detailed sessions later. 

Who Should Attend 

This program will benefit managers, engineers, supervisors, 
inspectors, and other decision makers who need a good overall 
understanding of what is and what is not covered by AWS 
D1.1/D1.1M:2010 in order to improve their job effectiveness. 

Participants are expected to provide their own code books. AWS 
D1.1/D1.1M:2010 standard can be purchased at the AWS book- 
store at http://pubs.aws.org/. 

8:00 a.m. - 5:00 p.m. Room N230A 

ASME SECTION IX, B31.1 & B31.3 CODE CLINIC 

Member: $345, Nonmember: $480 Registration Code: W24 

This 8-hour seminar will help you prepare for the ASME Section 
IX, B31.1, and B31.3 examination for endorsement or Part C of 
the CWI. Note that endorsements are supplemental inspection 
credentials available to AWS Certified Welding Inspectors 
(CWIs) and Senior Certified Welding Inspectors (SCWIs), but 
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non-CWI/SCWIs can also participate in the seminar and exami- 
nation to enhance their educational background. 

Participants are expected to provide their own code books. Please 
note that there is a separate application and fee required to take 
the certification exam. Exams for the CWI, including Part C and 
endorsements are being held at FABTECH on November 17. 
Advance application through AWS is required for qualification to 
take exam(s). Call 800-443-9353 ext. 273, or go to 
httpllwww.aws.orglcertification for certification and registration 
requirements. 

Tuesday, November 15 - Wednesday, November 16 

8:00 a.m. - 5:00 p.m. Room N229 

ADVANCED VISUAL INSPECTION WORKSHOP 

Member: $550, Nonmember: $685 Registration Code: W26 

A 16-hour course for CWI exam candidates to review the basic 
concepts and applications of visual inspection. After a discussion 
of the limitations and advantages of visual inspection, types of 
weld data that may be obtained by visual inspection are present- 
ed and discussed. Includes the many types of discontinuities 
encountered during the visual inspection of welds. Common 
tools used for visual inspection are presented and discussed (a 
machinist's scale, dial calipers, micrometers, fillet weld gauges, 
the Palmgren gauge, and the V-WAC). Participants will use these 
gauges to make measurements on weld replicas. This will pre- 
pare candidates for Part B of the exam. 

A sample weld specification containing acceptance criteria is pre- 
sented and discussed, after which students use the specification 
and visual inspection tools to evaluate the weld replicas using a 
series of specific questions and scenarios. 

By attending, you can learn: 

• How to use weld-measuring instruments 

• Compliance to a specific code 

• Do's and don'ts of documentation 

• When a discontinuity is OK 

• When a defect is rejectable 

• Why visual inspection can be the most effective NDE technique 

Exams for the CWI, including Part B are being held at 
FABTECH on November 17. Advance application through AWS 
is required for qualification to take exam(s). Call 800-443-9353 
ext. 273, or go to http://www.aws.org/certification for certification 
and registration requirements. 

Wednesday, November 16 

8:00 a.m. - 5:00 p.m. Room N230A 

THE WHY AND HOW OF WELDING PROCEDURE 
SPECIFICATIONS 

Member: $345, Nonmember: $480 Registration Code: W25 

If you are responsible for planning a welding operation, which of 
the following items are most critical: base metal, welding process, 
filler metal, current and range, voltage and travel speed, joint 
design tolerances, joint and surface preparation, tack welding, 
welding position, preheat and interpass temperature, or shielding 
gas? This course provides the answers. 

Who Should Attend 

This session will benefit owners, managers, engineers, and super- 
visors who must qualify, write, or revise their own welding proce- 
dure specifications to satisfy codes and contract documents. 

Topics covered: 

• Proper preparation and qualification of welding procedure 
specifications 

• Selecting and documenting welding variables 

• Documenting standard procedure qualification testing for 
commonly used processes for joining ferrous plate and pipe 

You can learn: 

• Specifying essential and nonessential variables commonly used 
in sample AWS, ASME, and API code formats 

• Using standards when preparing procedures 

• Documenting welding variables and qualification tests 

• Avoiding the pitfalls in revising previously qualified procedures 

RWMA WELDING SCHOOL 
Member: $475, Nonmember: $695 ■ Registration Code: W32 

The two-day resistance welding school is sponsored by the 
American Welding Society and the Resistance Welding 
Manufacturing Alliance, and conducted by industry specialists. 
The basics of resistance welding and real-life application of the 
process are covered. Participants learn at their own pace and 
discuss specific welding concerns with the instructors. You are 
invited to bring your own samples for discussion. 

Please plan to be present for both days of the school. The program 
is limited to 100 students. In addition, there will be tabletop 
exhibits both days, demonstrating the latest resistance welding 
products offered by RWMA-member companies. The registration 
fee includes a copy of the Resistance Welding Manual, Revised 
Fourth Edition (a $125 value), and a course binder containing all 
instructor presentations. 

Wednesday, November 16 

7:45 a.m. - 8:00 a.m. Room N227A 

Welcome & Introduction to Resistance Welding 

Bill Brafford, Tuffaloy Products, Inc. 

8:00 a.m. - 8:30 a.m. Room N227A 

Basics of Resistance Welding Video - Part i 

8:30 a.m.-11:00 a.m. Room N227A 

Electrodes and Tooling 

Bill Brafford, Tuffaloy Products, Inc. 

Focus on the classification, selection, and maintenance of electrodes 
and fixtures as they pertain to numerous applications. By revealing 
some problem-solving techniques and suggestions, Brafford will 
familiarize you with some powerful problem/evaluation/solution 
techniques that will keep your production process running longer 
and more efficiently. 

11:15 a.m. - 12:15 p.m. 

Tabletop Exhibits 

12:15 p.m. - 12:45 p.m. Lunch 

Room N226 

Room N226 

Room N227A 12:45 p.m. - 2:45 p.m. 

Welding Controls 

Don Sorenson, ENTRON Controls, LLC 

This discussion focuses on the selection, descriptions, and 
applications of welding timers, contactors, and accessories. Packed 
with a punch, Sorenson drives home H=I2 RT in a way you'll never 
forget. He shows you how this invaluable formula is used in every 
resistance welding application — every day, every cycle, all the time. 
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3:00 p.m. - 5:30 p.m. Room N227A 

Electrical Power Systems 

Mark Siehling, RoMan Manufacturing, Inc. 

This session reviews the descriptions and maintenance of electrical 
power components and conductors from the weld control to the 
electrode. This lively presentation has something for everybody. 
Utilizing several small demonstrations, Siehling helps you 
understand this very important part of the resistance welding 
process. 

Thursday, November 17 

8:00 a.m. - 10:00 a.m. Room N227A 

Welding Processes and Machines 

Tim Foley, Automation International, Inc. 

This session will reinforce the very essence of how the resistance 
welding process works and how the process relates to each of the 
four resistance welding processes. This session will be full of 
application examples from each process and how machinery 
utilizes the individual components and elements illustrated in the 
other sessions. 

10:15 a.m.-10:45 a.m. Room N227A 

Basics of Resistance Welding Video - Part II 

10:45 a.m.-12:00 noon Room N227A 

Troubleshooting and Maintenance 

Bruce Kelly, Kelly Welding Solutions 

With over 30 years' experience in the auto industry, specifying, 
installing, and troubleshooting resistance welding systems, Kelly 
will give you tips on how to find the reasons why welds don't turn 
out the way you would like. This presentation is filled with real- 
life examples of problems that baffled maintenance persons. 

12:00 p.m.- 1:15 p.m. Lunch Room N226 

Room N227A 1:15 p.m.-3:15 p.m. 

Initial Machine Setup 

Robert Matteson, Taylor-Winfield Technologies Inc. 

Matteson takes you through the selection and maintenance 
procedures of proper weld schedules and preventive maintenance 
programs designed to make your resistance welding operations 
profitable. Hands-on demonstrations peak this presentation. 

3:15 p.m.-3:45 p.m. 

Questlon-and-Answer Session 

AWS VOLUNTEER COMMITTEE MEETINGS 

Location 

H - Hotel Chicago Hilton 

C - Convention Center 

Monday November 14 

8:00 a.m.-5:00 p.m.      (C) Room N127 

02 Committee and Subcommittees on 
Thermal Spray 

1:00 p.m.-5:00 p.m.      (C) Room N130 

D14G Subcommittee on Welding of 
Rotating Equipment 

1:00 p.m.-5:00 p.m.      (C) Room N128 

D18 Committee on Welding in Sanitary 
Applications 

2:00 p.m. - 6:00 p.m.    (H) Lake Ontario 

C7/C7B High Energy Beam Welding and 
Cutting Committee 

Tuesday November 15 

8:00 a.m.-10:00 a.m.    (C) Room N227 

D14B Subcommittee on Welding Design 
in Heavy Equipment 

8:00 a.m.-5:00 p.m.      (C) Room N130 

D15C Subcommittee on Track Welding 

8:00 a.m. - 5:00 p.m. (H) Lake Michigan 

D17D Subcomittee on Resistance 
Welding in Aerospace Applications 

8:00 a.m. - 5:00 p.m. (H) Lake Erie 

D17J Subcomittee on Friction Stir 
Welding in Aerospace Applications 

8:00 a.m.-5:00 p.m.      (C) Room N127 

D9 Committee on Sheet Metal Welding 

10:00 a.m. - 12:00 p.m.(C) Room N227B 

D14C Subcommittee on Welding of 
Earthmoving and Construction 
Equipment 

10:30 a.m.-12:00 p.m. (C) Room N133 

06 Committee on Friction Welding 

1:00 p.m.-3:00 p.m.   (C) Room N227B 

D14I Subcommittee on Welding on 
Hydraulic Cyclinders 

1:00 p.m.-5:00 p.m.      (C) Room N133 

C5 Committee on Arc Welding 
Processes 

2:00 p.m. - 4:30 p.m. (C) Roon XXX 

WHO Welding Handbook Committee 
and WH Vol. 5 Committee 

3:00 p.m.-5:00 p.m.      (C) Room N134 

D14 Committee on Welding of Heavy 
Machinery 

Wednesday November 16 

7:30 a.m.-9:00 a.m.      (C) Room N134 

D16 Committee on Robotic Welding 

8:00 a.m.-10:30 a.m.    (C) Room N130 

G2D Subcommittee on Welding of 
Titanium 

8:00 a.m. - 5:00 p.m.    (C) Room N227B 

D15/D15A Committees on Welding in 
Railroad Applications 

8:00 a.m.-5:00 p.m       (C) Room N133 

D17K Subcommittee on Fusion Welding 
In Aerospace Applications 

10:00 a.m.-12:00 p.m. (C) Room N134 

BIB Subcommittee on Visual 
Inspection 

10:40 a.m.-12:00 p.m. (C) Room N130 

A5K Subcommittee on Titanium Filler 
Metals 

2:00 p.m.-5:00 p.m.       (C) Roon N134 

B1 Committee on inspection 

Thursday November 17 

8:00 a.m.-12:00 p.m. (C)N133 

D17 Committee on Welding in 
Aerospace Applications 

8:00 a.m.-12:00 p.m. (C)N134 

C6D Committee on Friction Stir 
Welding 

9:00 a.m.11:00 a.m. (C)N130 

01 Committee on Resistance Welding 
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Are you a first time visitor to the show? 

JAW.-tviJi.im. 

November 14-17,2011 
McCormick Place | Chicago, Illinois 

FREE EXPO ADVANCE REGISTRATION FORM 
• FREE advance registration with this form until 

November 11,2011. Register after this date or onsite 

and the registration fee is $50. 

• Online registrants: receive an immediate e-mail 

confirmation. Fax/Mail-in registrants: receive confirmation 

within 5 business days. 

• Students: Do not use this form to register. Please call 

(800) 733-4763 for assistance. 

• No one under 16 years of age admitted. 

IJ:KiaV/:\^HM;U ISTER 
ONLINE: www.fabtechexpo.com 

FAX: (508) 743-9696 

MAIL TO: FABTECH2011 

c/o Convention Data 

Services 

107WaterhouseRoad 

Bourne, MA 02532 

If you register online or via fax, 

DO NOT mail this form. Photocopy 

this form for additional registrants. 

PROMO CODE: 

□ Mr.      QMs.    IZJMrs.    □ Dr. 

Please print - One Form per Person 

Name  

Title 

Business Address Required: 

Company  

Address   

Address   

City/State/Zip   

Postal Code/Country 

Phone  

Fax  

Ext. 

E-mail_ 

□ Please do not use my e-mail for communications outside of FABTECH. 

Please call (800) 733-4763 if you require special assistance. 

□ Yes 

Check if you are a member of: 
A DAWS 

B DFMA 
C DSME 

Check your ONE primary job function: 

□ No 

D DPMA 
E DCCAI 
F □ None of the above 

1   □ Owner/Company Mgmt/ 8 □ Product Design and R&D 
Corporate Executive 9 D Purchasing 

2 D Manufacturing Production 10 □ Distributor 
3 □ Foreman/Leader/Supervisor 11   □ Sales & Marketing 
4 D Manufacturing Engineering 12 □ Educator/Instructor 
5 D Welding Engineer 13 D Other (Please specify:) 
6 D Welder, Welding Operator 

7 □ Quallty/lnspector/Tester 
Check the number of empioyees at your faciiity: 

0 D Less than 20 4  0 250-499 
1   D 20-49 5 0500-999 
2 D 50-99 6  D 1,000-2,499 

3  D 100-249 7 □ 2,500 and Over 
indicate the products or services you pian to evaiuate at the show: 

A D Arc Welding S D Metal Suppliers 

B D Assembly T D Plate & Structural Fabricating 

C D Bending & Forming U D Press Brakes 
D D Brazings Soldering V D Punching 
E □ Business Services W D Resistance Welding 

F D Coll Processing X D Robotics 
G D Cutting Y □ Safety & Environmental 
H D Fastening & Joining Z DSaws 

1 IH Finishing/ AA □ Software, Machine Controls 
Paint & Powder Coating BB D Stamping 

J D Flnlshlng/Platlng CC D Thermal Spraying 
K □ Gases & Gas Equipment DD D ToolS Die 
L □ Hydroformlng EE D Tooling 

M D Inspections Testing FF D Tube& Pipe Fabricating 
N □ Job Shop/Contract Mfg. or Welding 

0 □ Lasers GG D TubeS Pipe Producing 
P □ Lubrication HH  D Welding Consumables 
Q D Maintenance & Repair II  D Welding Machines 
R □ Material Handling 

indicate your company's totai budget for these products or services 
during the next 12 months: 

A D Up to $20,000 E D $500,001-$1,000,000 

B □ $20,001-$50,000 F n$1,000,001-$5,000,000 

C D $50,001-$200,000 G DOver $5,000,000 

D  D $200,001-$500,000 

indicate your purchasing authority: 
A □ Evaluate/Recommend C D Approve 

B D Specify D D No Role 

Check the primary industry your company serves: 

A D Agriculture N  □ Medical/Surgical 
B D Aerospace 0 D Industrial/Commercial 
C D Automotive Machinery 

D D Other Transportation P □ Fabricated Metal/Stampings 

E D Shipbuilding/Marine Q □ Chemical S Petroleum 

F D Architectural, Engineering R □ Alternative Energy 

G D Construction S D Mlnlng/Utllltles/Power 

H D Heavy Equipment Generation 

I  □ HVAC T D Military/Defense 
U □ Education/Academic 

K D Consumer Products V □ Non-Manufacturing 

L □ Electronics/Computers X D Other Manufacturing 

M D Furniture (Please soecifv:) 

To heip us better understand the demographic profiie of our audience, 
piease indicate the year you were born: 19  

Forms received without payment will not be processed. Payment due in U.S. Funds. CHECK ONE: 

□ Check enclosed (checks payable to SME) Total amount due S  Q VISA Q American Express 

□ Authorize charge to my credit account (Complete credit card information below) Q MasterCard      □ Discover 

Name (please print) 

Signature 

DDDD-DDDD-DDDD-DDDD DD-DD    DDDD 
Credit Card Number Expiration Number CCV/CID# (3 or 4 digits) 
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EDUCATION PROGRAMS REGISTRATION FORM 
Entry into the exposition is included in paid-event fee. 

If faxing this form to register, piease fax both sides of this page. 

Please indicate your name and member number to receive full pricing benefits. Complete form on reverse side. 

Company . 

I am a member of: DAWS D FMA DSMEDPMA D CCAI D Non-member • Member Number 

FABTECH EDUCATIONAL SESSION MEMBER        NON-MEMBER 

□  1 Session $150 $175 
□  2 Sessions $280 $325 
□  3 Sessions $375 $445 
□  4-5 Sessions $530 $620 
□    6-9 Sessions (Maximum value! Includes two (2) $15 lunch vouchers.) $675 $775 

Please select the sessions below you would like to attend. The price for a multiple session purchase Is noted above. 

Do not register for more than one session In each time slot each day as sessions run concurrently. 

Monday, November 14 
AM Sessions - 

Tuesday, November 15 
AM Sessions - 

Wednesday, November 16 
AM Sessions - 

Thursday, November 17 
AM Sessions - 

8:00 a.m.- 10:00 a.m. 
nccoD nccoa nccoa) 
DCFOI) n(F02) 
DCSOI)     0(302)    G(F03) 

AM Sessions - 

10:30 a.m.-12:30 p.m. 
n(F30)     n(F31)    0(030) 
n(C31)    0(032)    n(F32) 
n(F33)     n(F34)    n(F35) 
□ (F36)     D (F37)     D (S30) 

8:00 a.m.- 10:00 a.m. 
DCFSO) n^o) nccsD 
n(C52)    n(F51)     n(F52) 
n(F53)     0(350)    n(F54) 

AM Sessions - 

8:00 a.m.- 10:00 a.m. 
DCCSO)    DCCSI)    DlFSO) 
DCFSI)     n(F82)    G(F83) 
D (F84)     D (F85) 

AM Sessions - 
10:30 a.m. - 12:30 p.m. 

n(cio) n(cii) 
□ (C12)    n(F10)    DCFID 
n(Fi2) n(Fi3) n(Fi4) 
□ (sio) no") 
PM Sessions - 

0(331)     n(F38) 

PM Sessions - 
1:30 p.m. - 3:30 p.m. 

n(F40)     n(F41) 
n(C4o) n^D n(C42) 
D (F42)     D (F43)     D (F44) 

10:30 a.m. - 12:30 p.m. 

ncFeo) ncceo) nccei) 
0(062)    n(F61)     n(F62) 
n(F63)     n(F64)    n(F65) 
n (sec) 
PM Sessions - 

10:30 a.m. -12:30 p.m. 
□ (F90)     n(F91)    n(F92) 

1:30 p.m. -3:30 p.m. 
n(F2o) n(C2o) n(C2i) 
0(022)    n(F21)     n(F22) 
n(F23)     n(F24)    G(F25) 
0(320)     n(F26) 

1:30 p.m. -3:30 p.m. 
nccyo) n^D n(C72) 
n(F70)     n(F73)     G(F71) 
D (F72) 

FABTECH SESSIONS SUBTOTAL: S 

AWS WELDING SESSIONS MEMBER       NON-MEMBER* 

1-Day Welding Education Conference $ 149 $ 149 
1/2-Day Seminars $175 $310 
1-Day Conference or Seminar $345 $480 
2-Day Seminar $550 $685 
2-Day RWMA Welding School $475 $695 
1-Day Professional Program $ 150 $285 
4-Day Professional Program $225 $360 
4-Day Student Professional Program $  75 $    90" 
AWS Awards Luncheon $  30 $  30 
Special Programs FREE FREE 

Please select the AWS sessions below you would like to attend. The price for purchases Is noted above. 

1-Day Welding Education Conference 2-Day Seminar 4-Day Professional Program 
n(W27)Nov. 15 n(W26)Nov. 15&16 n (W37) Nov. 14-17 

1/2-Day Seminars 2-Day RWMA Welding School 4-Day Student Professional Program 

□ (W20) Nov. 14        G (W21) Nov. 14 n (W32) Nov. 16 & 17 G (W38) Nov.14-17 

1-Day Conferences and Seminars 1-Day Professional Program AWS Awards Luncheon 

n (W22) Nov. 14        G (W28) Nov. 14 □ (W33) Nov. 14 G (W39) Nov. 1 5 

G (W23) Nov. 15        D (W29) Nov. 15 n(W34)Nov. 15 FREE Special Programs 
□ (W24) Nov. 15        G (W30) Nov. 16 n(W35)Nov. 16 G (W40) Nov. 14-17     G (W43) Nov. 15 
G (W25) Nov. 16        D (W31) Nov. 16 n(W36)Nov. 17 n(W41)Nov. 14          n(W44)Nov. 15 

G (W42) Nov. 14           G (W45) Nov. 15 

D EXHIBITS ONLY 
(Free if Pre-Registered • $50 On-site) 

AWS SESSIOK S SUBTOTAL: S 

TOTAL FEES Full payment must accompany vour registration.          S 
Please complete Payment Section on reverse sid 

"Nonmember price for AWS Sessions oniy inciudes a two-year AWS individuai Membership 
(except the Weiding Education Conference inciudes a one-year AWS Membership). Member 
benefits inciude a subscription to the Weiding JournaL a 25% discount on AWS pubiications, 
membership in a iocai section and more. 
"'Nonmember Student Professionai Program price inciudes a one-year AWS Student Membership. 

Cancellation Policy 
Canceiiations must be made in writing and faxed toAttn: FABTECH Conference Canceiiation 
at (313} 425-3407 no iater than October 28, 2011 to receive a fuii refund minus a $50 
administrative fee. Canceiiations received after this date are non-refundabie. 
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Kobelco 
has a method 
for quality. 
• Stainless steel flux-cored wire 
• Mild steel flux-cored wire 
• Mild steel solid wire 

PREMIARC 

DW-N625 
(AWS A5.34 emcmom-A) 

SUM* Arc ft consistent high quality 
Nickel baMd alloy Flux Cored Wir». 
Call us now for availability in 
your area. 

^ 

0.3IISI 

1 iBELCO WELDING OF AMERICA INC. 

Stafford. Ttx«$ 77477 
281-240-5600   Fax: 281-2405625 
www.kobelcowekiing.com 

See Us at FABTECH booth #6306 

For Info go to www.aws.org/ad-index 



Welding Show 2011 
Exhibit Highiights 
This alphabetical listing of exhibitors in the 2011 AWS Welding Show offers a preview of what they display in each 
booth. AWS Sustaining Member Companies are highlighted in color. 

ABB, Inc. 
www.abb.com/robotics 

5758 

ABB will exhibit its industrial robots and mod- 
ular manufacturing systems. The company's 
solutions focus helps manufacturers improve 
productivity, product quality, and worker 
safety. 

ABICOR Binzel Corp. 
www.binzel-abicor.com 

5733 

ABICOR Binzel will offer GMA, GTA, robotic, 
air- and water-cooled torches, accessories, 
and welding chemicals. 

Ace Industriai Products 6527 
www.aceindustriaiproducts.com 

Ace Industrial Products will feature its heavy- 
duty welding fume extractors, including 
source-capture portable and mobile equip- 
ment, downdraft tables, extraction arms, and 
general capture air cleaners. The company's 
extractors are suited for both shop and field 

work, and are effective in the capture and con- 
trol of hexavalent chromium. 

Air Liquide 
www.aispeciaitygases.com 

6563 

Air Liquide will display its ARCAL™, 
BLUESHIELD™, FLAMAL™, and LASAL™ 
gases engineered for welding, cutting, and met- 
alworking applications. The company also of- 
fers industrial-grade equipment suited for use 
with these gases. 

Airfiow Systems, Inc. 5318 
www.airfiowsystems.com 

Airgas 6146 
www.airgas.com 

Ajan Eiektronik Servis San Ve 5822 
www.ajancnc.com 

Ajan Eiektronik Servis San Ve will showcase 
its CNC plasma and oxyfuel cutting, drilling, 
and pipe-cutting machines. 

Alabama Laser 
www.aiabamaiaser.com 

6363 

Alabama Laser will spotlight its laser job 
shop services, custom laser systems, and 
process development. This includes laser 
cladding, cutting, welding, etching/marking, 
heat treating/hardening, hybrid welding, and 
micromachining. 

Alabama Robotics Technology 
Park 6464 
www.alabamartp.org 

Aladdin Welding Products, Inc. 5406 
www.aiaddinSinl .com 

Aladdin Welding Products will highlight its 
welding rod for the repair of aluminum and 
other white metals along with low-tempera- 
ture joining supplies. 

Albany Door Systems, Inc. 
www.albanydoorsystems.com 

6604 

The New EKEL EPS-1500 EXEL 
Advanced Fusion Welding Power Supply 

High resolution, 12" color touch-screen 
for quick and easy programming 

Information-rich display screen with 
real-time weld-process feedback 

Patented S3 weld scheduling 

Compatible with most fusion weld heads 

Reliable and Portable (37 lbs.) 

Innovation, Quality & Reliabiiity 
10500 Orbital Way, Pacoima,CA 91331 U.S.A. • (818) 896-7733 Fax (818)890-6897 • www.exelorbitalproducts.com 

Exel Orbital Products is a subsidiary of Arc Machines, Inc. 

See us at FABTECH booth #5746 For info go to www.aws.org/ad-index 
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sk for OSBORN...The Welder's Choice 

Quality product for 

MATERIAL REMOVAL, 
GRINDING, DEBURRING, 
WELD PREPARATION, 
MAINTENANCE, 
LINEAR MOTION, AND 
SURFACE FINISHING 

Technical and application 
support backed by over 
100 years of experience. 

All you have to do is ASK. 

KNOT WIRE WHEEL BRUSH 

Rugged knot-type construction 
provides high brush flexibility, 
more uniform results, 
maximum safety and 
efficient operation 
at high speeds 

SCRATCH BRUSH 

The wire fill used in Osborn 
Scratch Brushes provides 
outstanding cutting ability and 
offers an extremely        ^   N 

high degree of fatigue 
resistance 

Bringing Innovation to the Surface. 
Visit us atAWS/Fabtech 2011 in booth 5307 & 1442! 

X 
. u 

E 

I'O 

D) 
q 
(A 

S re 
i 
S 
S 
o +- 
o 
O) 

o 

CLEVELAND, OH • 800.720.3358-WWW.OSBORN.COM AWSWJ0911 

THE LEADING MANUFACTURER AND MASTER DISTRIBUTOR OF 
BRASS, BRONZE, AND COPPER ALLOYS IN THE USA 

See us at FABTECH booth #437 

Albany Door Systems will present its high-speed in- 
dustrial machine protection doors that shield peo- 
ple, machinery, and products during the manufac- 
turing process. They are used in applications such 
as welding, robotic cells, cutting, milling, painting, 
tool handling, and conveyor and storage systems. 
Also, these metal, fabric, and rubber door models 
are durable, low maintenance, and include en- 
hanced safety features. 

AlcoTec Wire Corp. 
www.alcotec.com 

5946 

AlcoTec Wire will feature its Powered Pak-Trak 
(patent pending) that reduces spool-change 
downtime because one drum contains the wire of 
20 spools. An adjustable cast diameter gives 
long, continuous seam welds without arc wander, 
improving weld quality. In addition, the product 
delivers wire from up to 100 ft away and is com- 
patible with all aluminum alloys. 

Allcryo 
www.allcryo.com 

5456 

Allcryo will exhibit its refurbished cryogenic and 
CO2 tanks, plus equipment. 

ALM Corp. 
www.almcorp.com 

6646 

ALM will feature its positioners for welding or as- 
sembly and custom heavy-duty lifting equipment. 

Americ Corp. 
www.americ.com 

6627 

m OCTOBER 2011 



/ Battery Charging Systems / Welding Technology / Solar Electronics 

/ Time and again, our revolutionary ideas take the welding community by surprise. 
As they did with Cold Metal Transfer (CMT), a weld process that really is ))Cold« 
compared to conventional MIG welding. That ensures a stable arc and exact process- 
control. CMT lets you weld joins between aluminum and steel, and light-gauge sheets 
from only 0.3 mm (0.01 in) thick. Other advantages: minimal spattering, excellent gap 
bridgeability, 100% reproducibility of results. Want to know more? 
10421 Citation Drive, Suite 1100, Brighton, Michigan 48116, USA 
Tel: 810-220-4414, Fax: 810-220-4424 
Email: sales.usa@fronius.coni, www.fronius-usa.coni 

Visit us at the 2011 Fabtech International & AWS Show - Booth #6109 

Irraniu. 
SHIFTING  THE   LIMITS 

A ftC0LD« WELDING PROCESS WAS 
LONG CONSIDERED A COMPLETE 
IMPOSSIBILITY. WE WEREN'T 

PREPARED TO LEAW 
For Info go to www.aws.org/ad-index 
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CABLE SIZE MATTERS 
Proper sizing of cable for welding equipment 
is essential for safety, longevity, and quality welds. 
CCI understands the demands of the welding industry. Excelene® cables 
are manufactured to the highest performance standards. 

Don't settle for undersized cables: 

• Undersized cables have as much as 31% less copper 
• Undersized cables produce up to 33% more electrical resistance 
• More resistance creates excessive heat and wear while in use 
• Undersized cables can reduce the lifespan of your equipment 
• Undersized cables can reduce the quality and integrity of weld joints 

CCI's Excelene® meets or exceeds the rigorous demands for voltage drop 
and overall performance for the welding industry. 

Available through welding wholesalers 

Made In USA 

Coleman Cable Inc. 
800.323.9355 / www.colemancable.com 

CCI — Power with the best.1 

For Info go to www.aws.org/ad-index 



America Fortune Co. 
www.visa-chinese.com 

5403 

America Fortune will display its high-pressure 
and acetylene cylinders along with additional 
welding supplies. 

American Friction Weiding 
www.teamafw.com 

6905 

American Society for Nondestructive 
Testing 7006 
www.asnt.org 

American Technicai Pubiishers 7026 
www.go2atp.com 

American Technical Publishers will showcase its 
broad range of applied postsecondary education 
content with programs in the welding skills area. 

American Torch Tip Co., Inc. 
www.americantorchtip.com 

7114 

American Weiding Society 6200,7153 
www.aws.org 

The American Welding Society (AWS) was 
founded in 1919 as a multifaceted, not-for-profit 
organization with a goal to advance the science, 
technology, and application of welding and re- 
lated joining disciplines. AWS will provide a wide 
array of technical, education, and certification 
programs at the show. Visit www.aws.org/show 
for details. 

AWS Certification. The Society develops and 
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See us at FABTECH booth #6549 
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" Plasma Spray Made Easy and Affordable! 

Plasma Coating Systems for Entry-Level or Production 
Twin Wire Arc Metallizing Equipment 
Complete Turnkey Solutions 
Full Line of Support Equipment and Materials 
Over 40 Years Of Industry Experience 
ISO9001/AS9100 Quality System 

Bay State Surface Technologies, Inc. 
201 Washington Stree^^^^- 
Auburn, MA 01501 USA 
Toil-Free (USA) 800.772.0104 
Fax 508.832.5043 
www.baystatesurfacetech.com 

Visit us at Fabtech Booth #5009 

administers a variety of certification programs 
for welding professionals to help industry 
identify qualified personnel and provide indi- 
viduals with meaningful career objectives. 
The AWS Certified Welding Inspector (CWI) 
program currently has more than 35,000 
CWIs and CAWIs. Since 1976, more than 
72,000 have been certified. The AWS CWI 
program has become the gold standard for 
weld inspection credentials and has en- 
hanced the careers of many thousands of 
welding professionals. In 1989, the AWS Cer- 
tified Welder program was launched to docu- 
ment the qualifications of welders nationwide. 
Certified Welder certifications are maintained 
by AWS in a National Registry. The testing fa- 
cilities used to conduct the qualification pro- 
cedures are accredited by AWS and pub- 
lished in a list of Accredited Test Facilities 
(ATFs). In 1991, the AWS Certified Welding 
Educator program was introduced, allowing 
welding instructors to earn this important cre- 
dential. AWS also offers several endorse- 
ments designed to enhance an individual's 
credentials and/or satisfy 9-year recertifica- 
tion for CWIs and SCWIs. Current endorse- 
ments include D1.1, D1.2, D1.5, D15.1, API 
1104, ASME Section IX: B31.1 and B31.3, 
ASME Section VIII Div. 1 and IX, Structural 
Bolting, and Structural Drawing Reading. 
Other AWS certification programs are Senior 
Certified Welding Inspector, Certified Welding 
Supervisor, Certified Radiographic Inter- 
preter, Certified Welding Fabricator, Certified 
Robotic Arc Welding Operator and Techni- 
cian, Certified Welding Engineer, and Certi- 
fied Welding Sales Representative. All of 
these programs are offered domestically and 

many are offered internationally. Stop by the 
Certification booth to find out why AWS certi- 
fications may be the right answers for you and 
your company. 

AWS Foundation, Inc. Five years ago, the 
American Welding Society Foundation inau- 
gurated the Welding for the Strength of Amer- 
ica Capital Campaign to add financial support 
to assist with the critical shortage of welders 
in the United States workforce. The effort has 
dual goals: establish additional scholarships 
to support entry-level students and those al- 
ready involved in the welding profession; and 
build funding to support the AWS Welder 
Workforce Development Program. The pre- 
dicted 200,000 welder shortage by 2019 must 
be addressed and AWS has assumed this crit- 
ical role, but to do so we must have financial 
support from our industry partners. 

Since the start of the AWS Foundation schol- 
arship program in 1991, we have awarded 
more than $5.3 million for welding training to 
more than 3900 individuals. The diversity of 
the awards is varied, but the major emphasis 
is welder workforce development. For the 
2011-2012 school term, awards were made 
to more than 450 students for more than 
$390,000. 

We need your help to respond at more signif- 
icant levels of support. To date, we have 
raised more than $6.16 million, but that is just 
an initial need if we are significantly going to 
impact the welder workforce shortage. We ap- 
peal to you, your company, and others you 
know who are adversely impacted by the 

welder shortage, to join us. Call Sam Gentry 
at (800) 443-9353, ext. 331, or visit us at the 
Mobile Career Exhibit at FABTECH. Join the 
"Welding for the Strength of America" Capital 
Campaign. Let us tell you more about our ef- 
forts and personally enlist your financial sup- 
port. We need you! 

Also, stop by Booth #7153 to Explore Career 
Opportunities in Welding on the American 
Welding Society and Lincoln Electric Co.'s new 
educational mobile trailer exhibit. A virtual weld- 
ing lab with VRTEX™ 360 machines is avail- 
able to test your welding skills. Many additional 
educational components are part of the welding 
educational mobile exhibit, including a social 
media center. Join us for the inauguration of this 
rolling revolution as we work toward attracting a 
new welding workforce for the future. 

AWS Membership. AWS provides services to 
more than 68,000 individual members and 
1900 corporate members worldwide. AWS 
members include engineers, scientists, edu- 
cators, researchers, welders, inspectors, 
welding foremen, company executives, and 
sales associates. Member interests include 
automatic, semiautomatic, and manual weld- 
ing, as well as brazing, soldering, ceramics, 
laminations, robotics, and safety and health. 
Drop by the AWS Membership Booth #6200 
located in the entrance of the North Hall, to 
sign up for an Individual Membership and re- 
ceive a popular welding publication (up to a 
$192 value) at a 90% discount. Browse 
through the AWS Bookstore and save 25% on 
more than 300 AWS publications. 
Save $135 and get a two-year AWS Member- 
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We've Got You Productive! 
Get Your Welding 
Wire to the Feeder 

Fast 'N 
Easy® 

a 
uraDome 

Payout Systems 

ectrode 
onduits 

onnectors 
For All Feeders 

Our bulk welding 
electrode accessories 

make conversion or 
retrofit/flSrWf/ISK® 

with EFFICIENCY in mind! 

^fiiELECTRON BEAM 
mECHNOLOGIES, INC. 

1275 Harvard Drive 
Kankakee, IL 60901 USA 

Ph: 815-935-2211 
FAX: 815-935-8605 

www.electronbeam.com 

See us at FABTECH booth #5525 

NOZZLE-KLEEN 

No HD® 
Engineered Welding Efficiency 
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See us at FABTECH booth #6549 

ship when you sign up for the Professional Pro- 
gram at the Show. Stay informed on the latest 
products, trends, and technology through 12 is- 
sues of the Welding Journal. Looking for a job? 
Establish valuable partnerships with others in 
your field by attending local AWS Section meet- 
ings and dozens of educational events. Gain a 
voice in determining the future of your industry 
by getting involved in one of AWS's 180 techni- 
cal committees. For depth, detail, and technical 
insight, AWS has the answers. 

Welding Journal/Welding Journal en Es- 
panol/lnspectlon Trends. Welding Journals 
the official publication of the American Weld- 
ing Society. This monthly magazine contains 
feature articles on practical and applied weld- 
ing technology, information on AWS activities 
and programs, a variety of monthly columns, 
and peer-reviewed welding research papers. 
Industry experts also answer readers' ques- 
tions regarding stainless steel, aluminum, 
brazing, and resistance welding. The Welding 
Journal has received numerous editorial and 
design awards over the years. Welding Jour- 
nal en Espahol contains the best from the 
H/e/d/ngJourna/translated in Spanish. 

Inspection Trends serves the nondestructive 
examination industry including more than 
31,000 AWS Certified Welding Inspectors. It 
contains timely features on all phases of non- 
destructive examination, profiles of inspection 
personnel, newest technology, and columns 
that bring the latest industry news and practical 
answers to inspection questions. 

AMET, Inc. 
www.ametinc.com 

6119 Arc Products 
www.arc-products.com 

6111 

AMETEK Specialty Metal Products 
for Welding & Thermal Spray     5007 
www.ametekmetals.com 

Antec Electronics 
(Wuxi) Co., Ltd. 5343 

Aquasol Corp. 6346 
www.aquasolcorporation.com 

Aquasol will offer its patented products that en- 
hance purging efficiency, including water-solu- 
ble paper and tape; preformed water-soluble 
purge dams; inflatable purge dams; purge gas 
retaining tape; cleaning wipes; fiberglass back- 
ing tape; socket weld spacer rings; and water- 
soluble alignment sticks. Also featured this 
year will be the company's newly enhanced 
OX-100X oxygen monitor kit housed in a life- 
time guaranteed polycarbonate case. 

Arc Products will showcase its range of auto- 
mated welding products. The company's in- 
house capabilities include electrical and me- 
chanical engineering, fabrication, and 
assembly. Also featured will be its product line, 
AP Automation, which includes joint tracking, 
torch height control (AVC), magnetic arc con- 
trol, and a line of orbital welding equipment. 

Arc Specialties, Inc. 
www.arcspecialties.com 

6733 

Arc Specialties — a supplier of engineering 
services, process and procedure develop- 
ment, systems integration, service, parts, and 
training — will display its robot, CNC, and PLC 
systems as well as parts welded with GTAW, 
PTAW, SAW, and RSW processes. 

ARC Abrasives, Inc. 
www.arcabrasives.com 

6620 

ARCON Welding 
Equipment, LLC 
www.arconweld.com 

5519 

ARC Abrasives will display its products and 
services based on the three actions — weld 
removal, deburring and flash removal, and 
metallic surface finishing. 

Arc Machines, Inc. 
www.arcmachines.com 

5746 

ARCON Welding Equipment will highlight its 
inverter arc and stud welding power supplies 
known as Workhorse; unveil its new 8-kW in- 
verter preheater/welding machine; and offer 
welding packages for its SMA, GTA, GMA, 
stud, and preheater welding equipment. The 
company's welding machines are designed 
for harsh environments such as shipyards, 
mines, power plants, oil rigs, paper mills, as 
well as fabrication and maintenance 
operations. 
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ArcOne 
www.arc1weldsafe.com 

6333 

ArcOne® will present its autodarkening tech- 
nology and respiratory protection products, in- 
cluding the new IDF™, Intelligent Darkening 
Filter, as well as a new line of digital AD filters 
all available in the newly redesigned Vision® 
helmet. 

Astro Arc Polysoude 
www.astroarc.com 

6166 

Astro Arc Polysoude will exhibit its arc weld- 
ing processes and advanced automation. The 

company uses the following welding 
processes: GTAW, plasma, GMAW, FCAW, 
all-position orbital welding, and mechanized 
solutions. 

Atema, Inc. 6744 
www.atema.com 

ATI Industrial Automation 5309 
www.ati-ia.com 

Ati Steiiram 6571 
www.steiiram.com 

PIPEMASTER. 
Simply the Best Tool 

for Welding Small Pipe 
Thirty-five years of listening to our customers and continuous 

product improvement have led to the Pipemaster 515 and D-Head. 
The system welds pipe from 1" - 14" (tubes from 1" - 5" OD). 

J 

Let us demonstrate how you can increase your productivity and 
lower defect rates with the high duty cycle that only machine 

welding can achieve. 
Pipemaster 515 

Worldwide installations in daily use 
prove that there is a better way. 

Pendant 

MAGIXIATECH ORBITAL WELDING SYSTEMS 

(+1)860 653-2573     info@MagnatechLLC.com     www.MagnatechLLC.com 

See us at FABTECH booth #6271 

Atlanta Drive Systems, Inc.        6528 
www.atiantadrives.com 

Auburn Manufacturing, Inc.        6607 
www.auburnmfg.com 

Avani Environmental, LLC 6643 
www.avanienvironmentai.com 

AW&S Co., Ltd. 
www.awands.co.kr 

Axeient, Inc. 
www.axeientusa.com 

6616 

5420 

Axeient will feature its perimeter safety fenc- 
ing products for robotic and material handling 
applications. 

Axxair SA 6831 
www.axxair.com 

B&B Steel Products, Inc. 6652 
www.bandbsteei.com 

Basis-Tech Industrial, Ltd. 
(Crystal Clear) 7305 

Bay State Surface 
Technologies 5009 
www.baystatesurfacetech.com 

Beijing China XingGang 
Technologies 
Co., Ltd. 5568 
www.vegaweid.com 

Beiiman-Meicor, Inc. 5305 
www.beiimanmeicor.com 

Bernard 5950 
www.bernardweids.com 

Bernard will display its GMA guns and con- 
sumables. The company will share booth 
space with Hobart Brothers, Smith Equip- 
ment, Tregaskiss, and Weldcraft. Also, it will 
have experts in the booth to address welding 
and product inquiries from visitors. 

BESSEY Tools North America 
www.besseytoois.com 

5656 

BESSEY® Tools will showcase its metalwork- 
ing clamping products and the innovation that 
goes into these newly patented items. 

Bishop-Wisecarver Corp. 5133 
www.bwc.com 

BLUCO Corp. 5533 
www.biuco.com 

Bluco will highlight its modular fixturing system 
for welding that features precision machined 
welding tables and a reusable set of tooling 
components, such as patented bolts, angles, 
clamps, and blocks, to fixture virtually any size 
and shape weldment. Hands-on demonstra- 
tions will take place at the booth and application 
engineers will be on hand to address questions. 
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CHRISTMAS GIFT IDEA 
FOR YOUR FAVORITE WELDER 
Welding: A Journey to Explore Its Past 

By Andre A. Odermatt 

Easy to Read &Thoroughly Researched 
KaS  A new book that explores the 

MMPfM     origins of welding processes. 
Those fascinated with history or 
involved with welding in some 
form will find this book of interest. 

Richly Illustrated in Full Color 

"If you enjoy welding and history, this book will 
give you many hours of pleasant reading. It is 
written in a readily understood manner and is 

loaded with interesting tidbits of welding lore," 
stated A.F. Manz (Welding Journal, April 2011.) 

To order, call 

1-800-332-9448 
Ext. 5433 

Or order online at 

www.welding.org 
Shop Early 

Order Today! 
400 Trade Square East, Troy, Ohio 45373       State of Ohio Registration No. 70-12-0064HT 
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See us at FABTECH booth #5429 

LUBE-MATIC 

Engineered Welding Efficiency 

■a c 
■6 re 
■& 

q 
(A 

I 
9 

See us at FABTECH booth #6549 

BMM Welding Material Co. 
www.bjmmt.com 

5437 Bortech Corp. 
www.bortech.com 

7009 

BMM Welding Material will offer its alloys; 
wires, rods, bars, and electrodes of copper, 
aluminum, nickel, titanium, magnesium, 
hafnium, zirconium, tungsten, molybdenum, 
and silver; stainless steel, CO2, and flux cored 
wire; gouging carbon electrode; and ceramic 
nozzles. 

Bohler Welding Group USA, 
Inc. 5764 
www.bohlerweldinggroupusa.com 

At the Bohler Welding Group booth, visitors 
may discuss the applications, specifications, 
and approvals needed by today's interna- 
tional welding community in the power gener- 
ation, petrochemical, and offshore industries 
as well as maintenance and repair applica- 
tions. The company will also exhibit its elec- 
trodes, wires, strip, flux, and flux cored wires 
along with Bohler, T-PUT, Soudokay, DTP, 
Fontargen, and Avesta brands. 

Bortech will present its services in working 
with companies that want to make automated 
circular GMAW overlay welds for the purpose 
of machine repair, corrosion protection, abra- 
sion resistance, or repetitive circular fabrica- 
tion applications. At the company's booth, it 
will feature its machines capable of cladding 
bores, outside diameters, flange faces, or 
conical surfaces. Typical applications include 
repairing heavy equipment, pumps and 
valves, and heat exchanger nozzle cladding. 
Bore sizes can range from % in. to 12 ft. 

welding systems company, and Rankin Indus- 
tries, a designer and manufacturer of hardfac- 
ing electrodes, wires, and powders, will offer a 
range of maintenance and repair welding, cut- 
ting, and wear-resistant products. It will also 
present a line of automatic, semiautomatic, and 
manual GMA carbide overlay equipment. 

Buffalo Shrink Wrap 
www.buffaloshrinkwrap.com 

6922 

Bosch Power Tool Corp. 
www.boschtools.com 

6517 

Buffalo Shrink Wrap will offer a line of heavy- 
duty shrink wrap and application equipment 
for protecting items during shipping and stor- 
age. The easy-to-learn, step-by-step process 
is versatile, and any size or shape item can be 
protected. A properly applied shrink wrap 
cover will keep the item clean, dry, and pro- 
tected from damaging elements. 

Bosch will display its line of power tools and 
power tool accessories, including angle 
grinders, cordless models, shears, nibblers, 
and bench-top versions for the welding and 
metal fabrication channels. 

Bug-O Systems/Cypress 
Welding 
www.bugo.com 

5726 

Bonal Technologies, Inc. 
www.bonal.com 

6415 
Bradford Derustit Corp. 
www.derustit.com 

6502 

Bonal Technologies, a subharmonic vibratory 
technology of metal provider, will be showcas- 
ing its Pulse Puddle Arc Welding® and Meta- 
Lax® 2400 touch-screen controlled stress relief 
equipment that offer less weld distortion, less 
weld cracking, greater ductility, no size or weight 
limits, and portability for field use. 

Bradford Derustit will spotlight its metal clean- 
ers, pickling/passivation products, cleaning 
items, and degreasers. 

Broco, Inc. 
www.brocoinc.com 

6314 

Bug-O Systems/Cypress Welding Equipment 
will showcase the Bug-O Fill-o-matic. This 
new, powerful, but smaller trackless fillet 
welding machine is available with stitch and/or 
oscillation capabilities. Also on display will be 
a new line of technology in positioning, work- 
holding, and material-handling equipment. 

Burkert Fluid Control Systems  6461 
www.burkert-usa.com 

Broco, an exothermic cutting and underwater        Burkert Fluid Control Systems will offer gas 
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products and systems, including on/off solenoid 
and proportional solenoid valves, mass flow 
controllers/meters, and gas boxes. It will also 
present methods to control and monitor com- 
plex multichannel processes with precision, re- 
peatability, and flexibility. 

Cadi Co., Inc. 5720 
www.cadicompany.com 

Capitai Weid Cieaners 5427 
www.capitaiweidcieaners.com 

Carhartt Workwear at Rugged 
Outfitters 6639 
www.ruggedoutfitters.net 

CEIA USA 
www.ceia-usa.com 

Cemsa SPA 
www.cemsa.it 

Cerbaco, Ltd. 
www.cerbaco.com 

CGW-Camei Grinding 
Wheeis USA 
www.cgwcamei.com 

6918 

5430 

5405 

6950 

CGW-Camel Grinding Wheels will offer a range 
of abrasives for the metal fabrication industry, 
including flap discs, thin cut-off wheels, de- 
pressed-center wheels (cutting, grinding, and 
pipeline), surface conditioning products, wire 
brushes, and carbide burrs. Featured products 

will include trimmable zirconia and ceramic flap 
discs, 3-in-1 wheels (cut/grind/finish), and dia- 
mond wheels for metal applications. 

Changzhou Goiden Giobe 6931 
Weiding and Cutting 
Equipment Co., Ltd. 
www.czgg.com 

Changzhou Golden Globe Welding and Gut- 
ting Equipment will exhibit its services in man- 
ufacturing, welding, and cutting subassem- 
blies. Its other capabilities include scientific 
research, a technical force, advanced 
processes and equipment, and inspection fa- 
cilities. 

Changzhou Huarui Weiding & 
Cutting Equipment Co., Ltd.       6541 
www.huarui-cn.com 

Changzhou Huaya Aiuminium 
Industry Co., Ltd. 5344 
www.czhyai.com 

Changzhou Longren Mechanical 
& Electrical Co., Ltd. 5440 
www.longrenwelding.com 

Changzhou Longren Mechanical & Electrical 
will display its GMA, GTA, and plasma guns 
and torches, along with parts. 

Changzhou Wujin Golden Globe 
Welding & Cutting Machinery 
Co., Ltd. 5346 
www.cn-goldenglobe.com 

Changzhou Wujin Golden Globe Welding & 
Cutting Machinery will showcase its GMA, 
GTA torches, and accessories; safety guns 
equipment; and welding and cutting tools. 

Chart, Inc. 
www.chart-ind.com 

6441 

Changzhou Shine Science & 
Technology Co., Ltd. 
www.shine-xunan.com 

5439 

Chart will spotlight its line of cryogenic and 
low-temperature products for the purification, 
liquefaction, distribution, storage, and end- 
use applications of natural gas, helium, nitro- 
gen, argon, oxygen, and carbon dioxide for 
final use in a multitude of energy, industrial, 
commercial, and scientific applications. 

Chicago Women in Trade 7039 

China Daheng Group, Inc. 6544 
www.aurosfty.com 

China Daheng will highlight its optical, mechan- 
ical, and electronic integrated products as well 
as digital autodarkening welding filters. 

Chinese Mechanical Engineering 
Society, The 5237 
www.essen.cmes.org 

At The Chinese Mechanical Engineering So- 
ciety's booth, visitors can learn about its more 
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Has the lack of a C^T become 
an obstacle to your success? 
The Hobart Institute of Welding Technology has 
many years of proven experience and success in 
training and preparing AWS Certified Welding 
Inspector/Certified Welding Educator 
students. Our students take 
the exam on the last day 
of their 2-week course, 
right in their 
classroom. 

Visual Inspection 
Nov. 21-22'Jan. 4-5 

UOBART INSTITUTU 
11 OF WELDING TECHNOLOGY LJ 

Arc Welding Inspection & Quality Control 
iVov. 28-Dec. 2 • Feb.20-24 • May 7-11 • Jun. 11-15 

Prep for AWS Welding Inspector/Educator Exam 
Oct. 3-14 • Oct. 31-Nov. 11 • Dec. 5-16 • Jan. 23-Feb. 3 

These and other comprehensive Technical Training 
courses are offered throughout the year- 

Call Today! 1-800-332-9448 
or visit us at WWyV.W6luing.0Vg for more information. 
400 Trade Square East, Troy, OH 45373 St. of Ohio Reg. No. 70-12-0064HT 

See us at FABTECH booth #5429 

WELD-KLEEN 

Her 
Engineered Welding Efficiency 

See us at FABTECH booth #6549 

than 50 years of technical exchange in me- 
chanical engineering. It's also the sponsor 
and organizer of the Beijing Essen Welding & 
Cutting Fair. 

ator's consoles, torch height controls, plate- 
marking devices, and pattern tracing systems. 

C. H. Symington & Co., Inc. 
www.chsymington.com 

7040 

Cioos Robotic Weiding, Inc. 
www.cioosrobot.com 

6158 

C. H. Symington, a manufacturer of air-carbon- 
arc gouging torches along with manual, semi- 
automatic, and fully digital automatic gouging 
systems, will be displaying its exothermic cut- 
ting torch and related consumables, cable con- 
nectors, 600-A ground clamp, and the new 
twist-valve bonnet assembly torch. 

Chunichi Precision Molding       6941 
www.chu-cra.co.jp/pm.htmi 

CK Worldwide 6722 
www.ckworldwide.com 

CK Worldwide will highlight its GTA welding 
torches and accessories. 

Clara Vision 5431 
www.weldingexpert.net 

Cleveland Motion 
Controls/Burny 6709 
www.cmccontrols.com 

Cleveland Motion Controls/Burny will offer its 
PC-based CNC controllers and plasma sys- 
tems for cutting, beveling, and marking. Addi- 
tional products to be presented include oper- 

Cloos Robotic Welding will present its 
QINEO® power sources and QIROX® weld- 
ing robot systems. 

CM Industries, Inc. 6368 
www.cmindustries.com 

COB Industries, Inc. 6844 
www.cob-industries.com 

Computer Engineering, Inc. 6714 
www.computereng.com 

Computer Engineering will feature its welding 
documentation software. 

Computers Unlimited 
www.cu.net 

6704 

Computers Unlimited will exhibit its TIMS soft- 
ware, an application for industrial, specialty 
gas, and welding supply distributors, combin- 
ing the ease and simplicity of Windows with 
the power of Microsoft® SQL database. Fea- 
tures include cylinder tracking/management; 
CRM and order processing for gases, hard 
goods, and rental equipment; RF inventory 
and warehouse management; truck dispatch- 
ing for route and load optimization, and point- 
of-delivery mobile computers; electronic ven- 

dor price updates, EDI, and B2Be-commerce; 
document archiving/imaging; and dynamic 
data analysis tools. 

Control Vision, Inc. 5320 
www.controlvisioninc.com 

COR-MET, Inc. 6343 
www.cor-met.com 

COR-MET will feature its high-alloy flux cored 
wire and SMAW electrodes. The product line 
to be displayed includes nickel, cobalt, stain- 
less steel, hardsurfacing, cast iron, alloy steel, 
tool steel, and forge die repair alloys. New 
AISI steel electrode products will consist of 
4130, 4130LN, 4140, and 4340. 

Coral SPA/lndustrial Air 
Solutions,lnc. 5231 
www.industrialairsolutions.com 

Coral SPA/lndustrial Air Solutions will offer its 
systems for virtually any type of airborne con- 
taminant. It will display mist, dust, and fume 
collectors, a line of industrial vacuums and 
sweepers, small parts, and filters. 

Corewire, Ltd. 
www.corewire.com 

7033 

Corewire will showcase its metal and flux 
cored wires specializing in repair, mainte- 
nance, and hard surfacing applications, in- 
cluding the Weldclad and Forgeweld brands. 
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Knowledge Is Your 
Competitive Edge 

Industry-leading training materials 
cover basic principles, AWS 
standards, SENSE competencies, 
and the latest industrial processes 
and technologies. 

ATP's comprehensive line of 
print and electronic instructional 
materials are suitable for 
novices as well as seasoned 
professionals. 

Flexible learning tools facilitate 
effective classroom and seminar 
training. 

Scan here to access '—' S» I'—' 
www.go2atp.com 
via your smartphone [BIL^ 

Visit us at 
H 

WEUINGSHOW Booth #7026 

AMERICAN TECHNICAL PUBLISHERS 
10100 Orland Parkway, Ste. 200-Orland Park, IL-60467-5756 
708.957.1100 • Fax: 708.957.1101- 800.323.3471 

2011 

For info go to www.aws.org/ad-index 

Wh BU 
\< 

Give us a call today ... 800.321.2978. 

J p 
l-OO^LLOY 

POSTLE 
INDUSTRIES,  INC. 
P.O. BOX 42037 • CLEVELAND, OH 44142 

www.postle.com    EMAIL: sparkY@postle.com 

See us at FABTECH booth #5739 

CS Unltec, Inc. 
www.csunitec.com 

5838 

CS Unitec will spotlight its electric, hydraulic, 
and pneumatic metalworking tools for con- 
struction and industrial applications. New prod- 
ucts will include the PIPE-MAX combination 
grinding tool/polisher, Multi-Max stationary mul- 
tipurpose grinding tool/polisher, and Flexible 
Drive Shaft grinding tool. The company will also 
offer a line of surface finishing and fabrication 
tools for grinding, sanding, polishing, beveling, 
and deburring stainless steel, steel, aluminum, 
and other nonferrous metals along with a line of 
specialty abrasives and accessories. 

CTS Fabrication 
www.princeizant.com 

Cyl-Tec, Inc. 
www.cyl-tec.com 

7303 

6727 

Cyl-Tec will highlight its compressed gas 
cylinders, cylinder services, and acces- 
sories. Cylinder sales include DOT/TC high- 
pressure, acetylene, aluminum, and 
portable cryogenic cylinders along with bev- 
erage carbonation cylinders. Its cylinder 
services include ultrasonic and hydrostatic 
cylinder testing, liquid cylinder repair, and 
acetylene requalification. The company will 
also offer parts and accessories for all the 
above cylinder products. 

D/F Machine Specialties, Inc. 6466 
www.dfmachinespecialties.com 

D/F Machine Specialties will demonstrate its 
GMAW and GTAW torches for robotic and weld- 
ing automation equipment, welding products, 
and accessories. The company will also offer its 
line of parts and consumables, including water- 
and air-cooled torches; semiautomatic, auto- 
matic, and robotic torches; plus tandem, open- 
arc, gasless, and submerged arc torches. 

Dataweld, Inc. 5407 
www.dataweld.com 

DayMark Technologies 5366 
www.dissolvo.com 

DE-STA-CO 7301 
www.destaco.com 

Deloro Stellite, Inc. 6739 
www.stellite.com 

Deloro Stellite will present its wear- and corro- 
sion-resistant products of Stellite® and De- 
loro® alloys available as castings, rods, pow- 
ders, and wires, plus equipment for hardfacing 
applications. It will also offer castings, wrought 
products, P/M, and hardfaced components that 
can be supplied to the finish machined toler- 
ances specified. 

Dengensha America Corp. 
www.dengensha.com 

5314 

Dengensha America will exhibit its resistance 
welding equipment. Its product line includes 

pedestal welding machines, lightweight and 
servo weld guns, automatic nut and bolt feed- 
ers, controls, consumables, and spare parts. 

Devasco International, Inc. 6851 
www.devasco.com 

Diagraph MSP, an ITW Co. 6450 
www.diagraphmsp.com 

Diagraph MSP will feature its marking identi- 
fication products, including stencil equipment, 
inks, and applicators. It will also demonstrate 
its GP-X industrial marking pens (Classic, 
Eco, Grizzly, and Anchor) and other low VOC 
marking identification products. 

Diamond Ground Products, Inc. 6503 
www.diamondground.com 

Diamond Ground Products will showcase its 
services dedicated to the improvement of 
weld quality and welder productivity, plus 
tungsten and tungsten preparation. 

Diamond Vantage 7043 
www.diamondvantage.com 

Dinse, Inc. 6463 
www.dinse-us.com 

Dinse will spotlight its robotic and manual arc 
welding torches and equipment; push-pull ro- 
botic and manual welding torches for aluminum 
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To Keep 

Fr!i!/WHISPER Grinding Wheel - Another 
Productivity Innovation From PFERD 

PRODUCTIVITY ON ALL FRONTS 
The unique structure of this new reinforced grinding wheel 
gives both higher stock removal and more healthful working 
conditions. WHISPER doesn't compromise comfort for aggres- 
sive grinding or sacrifice safety to service life. It promotes pro- 
ductivity on all fronts. Much lower levels of noise, vibration 
and dust plus quicker, smoother work results all lower labor 
costs, making WHISPER ideal for economical, high volume, 
quality finishing. 

WHISPER THE LATEST WORD 
WHISPER does tough jobs quietly but once you start using it, 
you'll want to spread the word loudly. All these features in 
one wheel? Too good to keep quiet. Call your local PFERD dis- 
tributor or contact us directly at 1-800-342-9015 or by email 
at solutions@pferdusa.com. Learn more about getting these 
latest innovations as standard features. 
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For Info go to www.aws.org/ad-index 

See Us at FABTECH booth #6309 

PFERD 
^0- 1=0- H)- 
Noise Filter Emission Filter    Vibration Filter   Haptic Filter 

See us on the web at www.pferd.com 

PFERD INC. 
30 Jytek Drive 

Leominster, MA 01453 
800-342-9015 

fax (978) 840-6421 
www.pferd.com 



SULZER 
To design surfaces that last in the harshest of conditions, engineers worldwide 
partner with Sulzer for their answers. 

Let's be frank. Whether it's a surface that resists corrosion, impact, wear, or any other demanding environment, you want 

it to last as long as possible. It also has to fit your production process. These are challenges we relish. For example, high- 

throughput gun technology quickly applies long-lasting corrosion coatings to mile after mile of oil and gas transport pipe- 

lines. The result? Coatings that last up to 25 years, greatly reducing long-term pipeline maintenance and the likelihood for 

corrosion and leaks, saving both cost and the environment. Whatever your surface challenge, and whatever your process- 

ing needs—integration into a mass production line or efficient manual spray—partner with Sulzer for your surface solution. 

Working together, we can do great things. 

Meef us at FABTECH, Booth 5102 • info@sulzermetco.com • www.sulzermetco.com 
For Info go to www.aws.org/ad-index 



PLUS a Full Line of 

ANGLE ROLLS 
PLATE ROLLS 
REBAR BENDERS 
IRON WORKERS 

ARELL@ 

CORPORATION     ' 

FABRICATING MACHINeRY 

251-937-0948 
corp.com 

For Info go to www.aws.org/ad-lndex 

Standard Welding 
Cable exceeds NEMA 
Class K rating. 

Made of stranded, 
annealed copper wires 

Long life, cross-linked 
rubber insulating 
jacket. 

Direct-to-You Pricing, 
No Minimum. 

Sizes available: 
6 thru A/O AWG ^^__ 

ELECTRON BEAM 
WEpHNOLOGIES, INC, 
1275 Harvard Drive, Kankakee, IL 60901 USA 

Ph:815-935-2211      FAX:815-935-8605 
www.electronbeam.com     sales@electronbeam.com 

See us at FABTECH booth #5525 

and other soft wire filler materials; robotic tan- 
dem torch standard as well as push-pull tech- 
nology; robotic GTAW equipment with or with- 
out cold wire feed; cold and hot wire feed 
systems for lasers; torch cleaning stations; and 
robotic manual and automation torch changing 
systems. 

Dual Draw, LLC 
www.dualdraw.com 

5426 

Direct Wire & Cabie 
www.directwire.biz 

Diversi-Tech, Inc. 
www.diversitech.ca 

6626 

5222 

DualDraw will present its indoor air equipment 
with a focus on industrial downdraft tables and 
booths. Its patented airflow design maximizes 
the capture of welding smoke, grinding dust, 
and noxious fumes. It will show standard de- 
signs that can be easily modified in a cost- 
effective manner to fit unique specifications. 

Easy Abrasives, LLC 
www.easyburs.com 

E. H. Wachs Co. 
www.wachsco.com 

6939 

6351 

Durum USA 
www.durumusa.com 

5112 

Donaidson Torit — Donaidson Co., 
inc. 5322 
www.donaidsontorit.com 

Donaldson will be featuring the Torit® Power- 
Core® TG Series that collects thermally gener- 
ated dust and fumes. It will also display the 
WSO mist collector that filters water-soluble 
coolants, straight oil, and oily smoke. 

Dr. Goid & Co. 
www.carrymate.com 

6418 

Durum will offer its services for protecting 
parts and equipment against wear. Its hard- 
facing products will include welding powders 
(PTA, laser), rods, wires, and electrodes gen- 
erally sold under the name Durmat®. The 
company will also offer PTA torches and weld- 
ing systems for use in industries such as deep 
drilling, steel, foundries, glass, mining, dredg- 
ing, brick-and-clay, agriculture, textiles, chem- 
ical, aluminum, excavation, and pump manu- 
facture and repair. 

Dr. Gold will highlight its Carrymate® nonslip 
transport grips that enable a fast and efficient 
transport of metal, glass, and granite. They 
can lift up to 440 lb per pair. The user just has 
to slide the self-adjusting grips to the side of 
the panel, and both users can lift the panels 
with one hand and walk in the same direction. 

Dynatorch, Inc. 
www.dynatorch.com 

5600 

Dynatorch will display CNC plasma, laser, and 
oxyfuel cutting machines for plate and tube 
fabrication. It will also feature low-cost, high- 
power density servo drive systems with Ani- 
matics Smart Motors and retrofit CNC drive 
systems along with various table sizes. 

E. H. Wachs will showcase its line of portable 
pipe construction and maintenance tools de- 
signed for industries where welded piping 
systems are integral to operation. The com- 
pany, which has been providing utilities and 
contractors with solutions for more than 60 
years, will also feature its diverse line of 
portable tools for cutting, squaring, beveling, 
and facing of pipe, tube, and vessels. Infor- 
mation wil also be available on the com- 
pany's rental/lease options, on-site training, 
custom machine design, and manufacturing 
of special application machines. 

E. L. Hoiiingsworth & Co., Inc. 6567 
www.eihc.net 

ELCo Enterprises 5522 
www.wire-wizard.com 

ELCo Enterprises will display its line of weld 
wire dispensing and weld cell support equip- 
ment. The company's product lines include 
Wire Wizard® wire dispensing systems and 
conduit. Torch Wizard™ nozzle cleaning sta- 
tions. Wire Pilot™ feed assist, and Blue 
Magic™ and Blue Chill™ antispatters. 
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See us at FABTECH booth #6502 

C370SA Cold Saw 
has infinitely 

variable 
blade speed 
for precise 
cutting 

Infinitely variable blade 
speed control to match 
the job requirement 
Semi-Automatic push button solenoid operation 
Air-over-hydraulic system for optimum sawing rates 
Vertical column construction for vibration-free sawing 
Air vise with infinitely variable clamping pressure 
to prevent distortion 
Full electronic control/information system 

iKMTSnal 
KALAMAZOO 

6700 Quality way 
Portage. Ml 49002 

269-321-0060 
Fax: 269-321-0000 
www.kmtsaw.com 

For info go to www.aws.org/ad-index 

Elderfleld & Hall 6804 
www.kooltools.com 

Electron Beam 
Technologies,Inc. 5525 
www.electronbeam.com 

Electron Beam Technologies will exhibit its EB- 
flex electron beam cross-linked welding cable, 
which is made in the USA. Fast 'N Easy bulk 
electrode accessories will be available and 
demonstrated for large welding wire packs, re- 
ducing downtime due to wire changes. The lat- 
est innovations in OEM GMAW/FCAW com- 
posite coaxial cables will be presented. 
Engineers will be available to answer questions. 

ENTRON Controls, LLC 5225 
www.entroncontrols.com 

Environmental Air Solutions 7302 
www.keeptheheat.com 

Environmental Air Solutions will highlight its 
KeepTheHeat™ air-to-air heat exchanger, 
which recycles heat and provides ventilation 
without losing heat. 

welding and cutting application. Featured will be 
small and large gantry shape-cutting machines 
with oxyfuel, plasma, laser, and waterjet 
processes; arc welding equipment; automated 
welding lines; plasma arc cutting machines; gas 
apparatus; filler metals; and more. 

Essen Trade Shows 
www.essentradeshows.com 

6606 

Messe Essen will provide information on its in- 
ternational trade shows for welding, cutting, 
joining, and surfacing all over the world. The 
largest of its welding shows, Schweissen & 
Schneiden, takes place every four years in 
Essen, Germany, and has more than 1000 ex- 
hibitors and more than 60,000 trade buyers. It 
also organizes the Beijing Essen Welding Gut- 
ting, the Schweissen & Schneiden India in 
Mumbai, and the Russia Essen Welding Gutting 
trade show in Moscow. 

Fastenal, which provides a full line of fabrica- 
tion products and other industrial supplies at 
more than 2500 stores nationwide, will display 
its extensive line of products, services, and 
solutions for the metalworking and fabrication 
industries. Featured will be the company's in- 
house manufacturing and engineering re- 
sources; FAST industrial vending machines; 
weld-to-length band saw blade services; and 
products from the company's top welding, cut- 
ting, abrasive, and fabrication suppliers as 
well as Fastenal-exclusive brands like Black- 
stone, FMT, and Tritan. 

Fein Power Tools, Inc. 
www.feinus.com 

6961 

FABRICATOR, The 
www.thefabricator.com 

7107 

ESAB Welding & Cutting 
Products 
www.esab.com 

5946 

The FABRIGATOR will provide information on 
its magazine for the metalforming and fabri- 
cating industry in North America. The maga- 
zine delivers news, technical articles, and 
case histories that enable fabricators to do 
their jobs more efficiently. The FABRIGATOR 
has served the industry since 1970. 

ESAB Welding & Gutting Products will show- 
case its complete line of welding and cutting 
equipment and filler metals for virtually every 

Fastenal Co. 
www.fastenal.com 

5558 

Fein will feature its innovative tools for metal- 
working, the automotive industry, and interior 
remodeling. The company will showcase its 
GRIT belt grinder with a unique modular sys- 
tem; basic belt grinders and mounted mod- 
ules designed and engineered for specific 
tasks; the GRIT GX program for use in small 
workshops; and the GRIT Gl program de- 
signed for industrial use. 

Fibre-Metal/By Honeywell 7103 
www.fibre-metal.com 

Flame Technologies, Inc. 6725 
www.flametechnologies.com 

Flame Tech will showcase its new point-of- 
purchase approach for gas apparatus prod- 
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ucts. The company's welding, cutting, and 
brazing outfits are now packaged in free 
heavy-duty canvas toolbags, providing con- 
tractors storage for cutting attachments, torch 
handles, cutting/welding tips, and other 
tools/equipment. Gas apparatus is now avail- 
able in clamshell packaging. Other products 
featured include cutting kits, tote-a-torch kits, 
flow gauges, and specialty regulators. 

Folding Guard Corp. 5571 
www.foldingguard.com 

Foshan Yihong Weiding 
Co., Ltd. 6938 
www.yi-hong.com 

Foshan Yihong Welding will display its line of 
aluminum welding consumables, and silver, 
phosphorus, copper brazing materials. The 
company specializes in aluminum welding 
and silver brazing technology. 

Frommeit Safety Products 6638 
www.frommeitsafety.com 

Fronius USA, LLC 6109 
www.fronius-usa.com 

Fronius will highlight its high-frequency weld- 
ing technology ranging from compact 
shielded metal arc, gas metal arc, and gas 
tungsten arc welding machines to complex 
automated welding systems and spot welding 
machines. The company's products are man- 
ufactured to international standards. 

Add Water 
\ Promising New Gireer Today 
In Commercial Diving 

Thi* Hi|^«t I cvrl iil (tftifx jfMHIS .it 
The MoM Pfwbgwu* AtJKfcfny With 

A 33 YtMr RepuMion. 

Aim High, Dive Deep, Train In S Months for 
A Rewarding And Unique Career. 
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See us at FABTECH booth#6761 

Fusion, Inc. 
www.fusion-inc.com 

6329 

Fusion will showcase its automation solutions 
for manufacturers engaged in production 
brazing and soldering. The company will em- 
phasize its process approach to automating 
an application, which includes paste alloys, 
applicator equipment, and automatic ma- 
chines with the intent of reducing metal join- 
ing costs and increasing productivity. 

G&J Haii Tools, Inc. 7020 
www.gjhaiitoois.com 

Garg Inox, Ltd. 6650 
www.gargwire.com 

Gas Management Solutions, 
a div. of Shield Technologies     6507 
www.gas-management- 
soiutions.com 

Gas Management Solutions will feature its 
gas saving, gas measuring, and gas leak de- 
tection systems for users of gases and com- 
pressed air. The company will introduce the 
shielding gas economonitor, which saves sub- 
stantial amounts of gas as well as monitors 
welding machine productivity. Also on display 
will be Spatter Guard, a weld spatter release 
agent that eliminates weld spatter and saves 
cleaning time. 

The company will display 'gasgrab' for safe, 
manual handling of gas cylinders. Once the 
scissor action clamps the cylinder, it can be 
handled safely with far less strain on the user. 
The product meets all health and safety re- 
quirements, improves posture during lifting, 
and ensures less pressure is being placed on 
the operator's back. 

GAWDA (Gases and Welding 
Distributors Association) 7157 
www.gawda.org 

GE Measurement & Control 
Solutions 6953 
www.ge-mcs.com 

GE Measurement and Control Solutions will 
feature its equipment for advanced sensor- 
based measurement, nondestructive testing 
and inspection, and condition monitoring that 
delivers accuracy, productivity, and safety to a 
wide range of industries. These include oil and 
gas, power generation, aerospace, trans- 
portation, and healthcare. The company has 
more than 40 facilities in 25 countries and is 
part of GE Energy Services. 

GEDIK WELDING 
www.gedikweiding.com 

6751 

gasgrab.com 
www.gasgrab.com 

6413 

GEDIK WELDING will display its line of 
shielded metal arc welding electrodes, solid 
gas metal arc welding wires, gas tungsten arc 
rods, flux cored wires, submerged arc welding 
wires and fluxes, and welding equipment. 

General Tool 
www.gtdiamond.com 

6761 

General Tool will feature its unique process of 
adhering diamond to the outer face and edge 
of a steel substrate material and retaining the 
diamond under extreme load for the metal re- 
moval market. Anyone doing heavy grinding 
will benefit from using these tools through im- 
proved throughput, less downtime, and less 
hazardous operations. 

Genesis Systems Group 5933 
www.genesis-systems.com 

Genstar Technologies, Inc. 6956 
www.genstartech.com 

Global Hardgoods, LLC 6552 
www.globaihardgoods.com 

Global Hardgoods will feature its gas metal 
arc and gas tungsten arc welding products, 
autodarkening welding helmets, dark lenses, 
tungstens, carbons, gouging torches, elec- 
trode holders, soapstones, mild steel wires, 
stainless filler metals, cutting tips, and other 
welding supplies. The company, a Cleveland, 
Ohio, based wholesaler of welding supplies, 
will showcase WELD500 brand products and 
also provide information on its capabilities for 
private labeling of products. 

Goff's Enterprises, Inc. 5418 
www.goffscurtainwails.com/fabtech 
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OLYMPUS 
Your Vision, Our Future 

NONDESTRUCTIVE TESTING OF WELDS 
Olympus NOT offers complete solutions for all your nondestructive 
weld inspection and code compliance needs 

Pipeline girth welds, automotive spotwelds, steel sheet laser welds, structural T-joint 

welds, and friction stir welds are typical applications that require either manual 

testing or automated inspection. Olympus NDT offers a wide range of innovative 

testing products to meet all requirements related to the following technologies and 

inspection techniques: pulse-echo (PE), TOFD, combined TOFD/PE, phased array UT, 

linear scans, and sectorial scans. 

For Info go to www.aws.org/ad-index See US at Fabtech 2011 booth 7109 

Visit www.olympus-ims.com • info@olympusNDT.com 



Great technology you can fit into a welding wire 

Global competition means that we all need to do things better. Quality and productivity are not only desired 

but are essential to compete in the metal fabrication arena. At National Standard, we have worked exceptionally 

hard over the past 100 years to earn our customer's trust. Welding Distributors and end users alike know that our 

products and services play a critical role in achieving world class welding quality. 

And now, we are proud to introduce Tru-Core. This is flux cored welding the National Standard way. We appreciate 

that the welding professional has many things to think about other than the costly repair of a welding defect. And 

in support of this goal, the development and production of high quality welding wire is our calling card. If fume 

reduction, spatter control, consistent results and industry leading welder appeal are of interest to you, give us a 

call. After all, we stayed up at night to sweat the engineering details that yield cost reduction so that you don't 

have to. For more information and to request a live demonstration visit www.nationalstandard.com 

3758 For Info go to www.aws.org/ad-index 



Goff's will display its weld curtains and 
screens designed to withstand the toughest 
shop environments. Its weld screens are con- 
structed with a strong, lightweight, 1%i-in. ex- 
truded aluminum frame, and its welding cur- 
tains create a retractable barrier that glides on 
a track and roller system to contain welding 
fumes and contaminants as needed. The weld 
curtains and screens are custom made for 
each application, block 100% UV light, and 
are flame retardant. 

Golden Eagle Mlnmetals 
(Beijing) Welding Materials Co. 
www.jyl 956.com 

5446 

Golden Eagle Mlnmetals will show its line of 
copper and aluminum welding alloys, and 
other welding materials. 

Goldland Industrial Co. 
www.goldlandgd.com 

Ltd. 5338 

Goldland Industrial will display its line of auto- 
darkening welding helmets, all of which com- 
ply with ANSI Z87.1-2003. 

Goss, Inc. 
www.gossonllne.com 

6839 

Goss will feature its complete line of cutting, 
welding, brazing, soldering, and heating tools 
that can be used in a variety of applications. 
The company has been manufacturing high- 
quality oxyfuel cutting tools for more than 70 
years. 

For Info go to www.aws.org/ad-index 

LEADERS & INNOVATORS 
In Narrow Groove Welding ARC MACHINES, INC. 
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The Preferred Choice for Automated Heavy 
Wall, Pipe, Vessel, and Valve Welding 
For 20 years AMI has led the way in developing the most advanced, reliable 
and flexible systems for NGT welding. AMI's Oscillating Electrode Technology 
offers significant advantages in Quality and Productivity: 

• Decreased residual stress in HAZ due to lower heat input 
• Consistent side wall fusion with minimal porosity and inclusions 
• Reduced number of weld passes 
• High deposition rate with hot wire option 

Options include: Hot or cold wire torch configurations up to 12" (304mm) and 
Active-Filter Vision Systems (standard on AMI NGT torches). 

Advanced Products, Systems & Solutions 

Over 250 WGrSystems Installed Worldwide 

Pacoima,CA91331 U.S.A.  I  tel (818) 896-9556  I  fax (818) 890-3724  I  sales@arcmachines.c 

See us at FABTECH booth #5746 
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Model 200 Positioner 
3 models available: 

100 pound, 200 pound and 
500 pound capacity. 

Modei 1200 Pipemate 
Rotates pipe and tube 

from 1 Vi" to 17" diameter, 
up to 1200 pounds. 

Smart Work Handling 
Means 

Increased Productivity 

800-962-9353 
www.atlaswelding.com 

For info go to www.aws.org/ad-index 

Grainger 6566 
www.grainger.com 

GSM America, Inc. 5468 
www.gsmotion.com 

Gudel, Inc. 5454 
www.gudel.com 

Gulf Industrial Solutions 7004 

HAI Advanced Material Specialists will feature 
its lines of welding wires, rods, and electrodes; 
spray equipment, and replacement parts that it 
manufactures and distributes worldwide. 

Harbert's Products, Inc./ 
Allied Flux Reclaiming Ltd. 
www.recycleflux.com 

6341 

www.gulfindustrialsolutions.com 

Gulf Industrial Solutions, an independent 
wholesaler/distributor, will showcase its lines 
of welding, construction, and industrial safety 
products. Information will be provided on the 
company's quality products and customer 
service. 

Harbert's Products and Allied Flux Reclaiming 
will feature its custom closed-loop SAW 
flux/slag crushing (reclaiming/recycling) serv- 
ice, which saves money, is environmentally 
friendly, and performs the same as new. Infor- 
mation will also be provided on third-party test- 
ing, which is available for code applications. 

Harper Trucks, Inc. 
www.harpertrucks.com 

5556 

Gullco International 
www.gullco.com 

6522 

Gullco International will display its line of au- 
tomatic welding carriages, cutting carriages, 
welding automation equipment, and acces- 
sories. The company will also feature services 
it provides through company-owned branches 
in many countries, as well as through an ex- 
tensive worldwide distributor network. 

H & M Pipe Beveling 
Machine Co., Inc. 5522 
www.hmpipe.com 

HAI Advanced Material 
Specialists 5114 
www.haiams.com 

Harris Products Group 6114 
www.harrisproductsgroup.com 

Harris Products Group will show its gas ap- 
paratus and flow control equipment. The com- 
pany manufactures cutting, brazing, solder- 
ing, and welding equipment, as well as fluxes 
and accessories. 

Hascor USA, Inc. 
www.hascor.com 

Haynes International 
www.haynesintl.com 

HC Starck, Inc. 
www.hcstarck.com 

6172 

6906 

5109 

Shot & Grit 

AMASTEEL 
FROM ERVIN INDUSTRIES 

(800) 748-0055 

THE BEST QUALITY 

Stainless Shot 

AMACAST 
FROM ERVIN INDUSTRIES 

(800) 748-0055 

IN THE INDUSTRY 

For info go to www.aws.org/ad-index 
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HIGHYAG Lasertechnologie 
GmbH 
www.highyag.de 

5563 

HIGHYAG will show its tools for laser materi- 
als processing, including modular laser pro- 
cessing heads for fiber lasers, YAG lasers, 
and other 1-|xm laser systems for cutting, 
drilling, and welding in automotive, semicon- 
ductor, and other materials processing appli- 
cations. Also featured will be the company's 
beam delivery systems, which include fiber- 
optic cables and modular beam systems. 

Hobart Brothers 
www.hobartbrothers.com 

5950 

Hobart Brothers will display its filler metals, in- 
cluding tubular wires (flux-cored and metal- 
cored) designed specifically to improve pro- 
ductivity and lower costs on fabricating and 
manufacturing applications, as well as alu- 
minum GMAW and GTAW filler metals from 
MAXAL. Company experts will also be avail- 
able to discuss filler metal solutions and to an- 
swer questions. 

Hobart Institute of Weiding 
Technoiogy 5429 
www.weiding.org 

HOT COILS 6661 
www.hotcoiis.com 

Hot Coils will exhibit its line of pipe heat treat- 
ment products, including 110-V preweld heat- 

ing coils for preheat treatment and hydrocar- 
bon bake-out applications. New products in- 
clude 4-12 in. pipe diameter, 220-V postweld 
heating coils with integrated computerized 
controls that provide preheat and post-weld 
(stress relief) heat-treatment, and 4-36 in. 
pipe diameter dataloggers that chart the tem- 
perature profile of any heat treatment 
process. 

HTC USA, Inc. 5728 

Hypertherm, Inc. 5704 
www.hypertherm.com 

Hyundai Weiding Products 6171 
www.hdweid.co.kr 

IBEDA/Superfiash Compressed 
Gas Equipment, Inc. 5200 
www.oxyfueisafety.com 

IBEDA/Superflash will exhibit its lines of flash- 
back arresters, quick connectors, thermal 
spray, heating solutions, manifolds, and other 
compressed gas equipment. The company will 
offer demonstrations of its new two-gas mixer, 
flashback arresters, and other products. 

ICR Services 
www.icrservices.com 

5216 

ICR Services will highlight its equipment life 
cycle services including robot sales and inte- 
gration, training, field service and engineering, 
surplus component sales, machinery sales. 

Red-D-Arc 
WCldCFCntfllS   INDUCTION HEATING SYSTEMS 

Sales, Rentals, Lease Programs When you're ready to weld. 

Weld Preheating, 
Post-Weld Heat Treatment, 
Coating Removal, Shrink Fit, 
Liquid- and Air-Cooled Systems 

reddarc.com/ihs 1-866-733-3272 
For info go to www.aws.org/ad-index 

GET IIM THE GROOVE 

NARROW GROOVE 
WELDING 

Vertical 

Horizontal 

Orbital and Mechanized 

Straight and Oscillating 

Electrode 

Complete Turn Key Solutions 

24855 Avenue Kocketeller, 
Valencia CA91355 

Phone: (551) 702 0141 
(551)702 0532 

sales@astroarc.com 
www.astroarc.com 

For info go to www.aws.org/ad-index 
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Our Nicrobrazsl range of high-temperature 
brazing alloys and products join parts for high- 
temperature and corrosion applications. We 
produce powder, paste, rod, tape, stop-off and 
other brazing aids to customer's exact 
specifications. Ourin-house laboratories, 
procedures and process control ensure our 
products comply with the strictest requirements. 

BRAZING FILLER METALS 

Nicrobrazsl The original nickel-based brazing 
filler metal invented by Wall Colmonoy. 

Niferobrazsl inon-based brazing filler metal that 
confers excellent resistance to corrosion and 
temperature. 

CuBraz™Copper-based brazing filler metal 
forfurnace brazing, low-carbon and high-alloy 
steels. 

CUSTOM FORMULATIONS 

Wall Colmonoy's expert technical team and 
state-of-the-art manufacturing facilities are able 
to customize alloys foryourspecific application. 

APPLICATION SYSTEM 

NicroSpraysl System developed for applying our 
range of high-temperatune powders quickly 
and smoothly. 

Contact us today with your brazing challenges. 

WORLD HEADQUARTERS 
101 W. Girard I Madison Heights, Ml 48D71 
TeL248-585-6400 I Fax 248-585-796D 
Web www.wallcoLmonoy.com 
Email wccOwallcolmonoy.com 

For info go to www.aws.org/ad-index 

WALLCOLMONOY 
HI TEMP BRAZING ALLOYS 

asset decommissioning, and repairable asset 
management programs, as well as electronic 
component and mechanical component repair. 

I Gear, LLC 7225 
www.igearonlin8.com 

igm Robotic Systems, Inc. 6166 
www.igmusa.com 

igus®. Inc. 5214 
www.igus.com 

igus® will show its Energy Chain® cable car- 
riers, Chainflex® continuous-flex cables, 
iglide® plastic bushings, igubal® spherical 
bearings, and DryLin® linear bearings and 
guide systems. The company's products are 
used extensively throughout the fabricating, 
machine tool, and metal welding sectors. 

IMPACT Engineering, Inc. 
www.impacteng.com 

5620 

IMPACT Engineering will show its arc weld 
monitoring equipment. Featured will be the 
ARCAgent™ arc weld monitoring product 
family that provides solutions for manual, 
fixed, and robotic welding. The products' ca- 
pabilities include procedure qualification, au- 
diting, missing weld detection, process con- 
trol, and weld fault detection. 

In-House Solutions, Inc. 
www.inhousesolutions.com 

6540 

In-House Solutions will feature its robotic soft- 
ware, support, tutorials, and training for CNC 
manufacturing industries and educational fa- 
cilities. The company will highlight its Robot- 
master CAD/CAM-based offline programming 
software for six- to eight-axis robots that inte- 
grates robot programming, simulation, and 
code generation inside Mastercam X. Appli- 
cations including trimming, deburring, de- 
flashing, grinding, and mold machining. 

Industrial Maid 5207 
www.industrial-maid.com 

Innerspec Technologies 7307 
www.innerspec.com 

Innerspec Technologies will highlight its elec- 
tro magnetic acoustic transducer (EMAT) 
technology for ultrasonic, nondestructive test- 
ing of metallic parts and components. EMAT 
technology does not require couplant, is not 
affected by surface conditions, permits easier 
deployment of probes, and can generate 
unique wave modes. 

Interactive Safety 
Product, Inc. 6929 
www.helmetsystems.com 

Intercon Enterprises, Inc. 6649 
www.intercononline.com 

Intercon will showcase its pipe welding ac- 
cessories including purging units, purge 
paper, pipe alignment clamps, oxygen indica- 

tors, and tungsten grinders. The Baer hard- 
ware line of weld-on hinges and TIGRIP plate 
clamps, as well as Jokisch antispatter, will be 
exhibited. 

International Thermal Spray 
Association (ITSA) 5006 
www.thermalspray.org 

International Welding 
Technologies, Inc. 5450 
www.internationalwelding.com 

InterTest, Inc. 5741 
www.intertest.com 

InterTest will highlight its specialized robotic 
weld vision products, remote visual inspec- 
tion (RVI) tools, and nondestructive testing 
(NDT) equipment (including horoscopes and 
fiberscopes). The company will feature its 
iShot Imaging and Weld-i brands, and its ca- 
pabilities for providing custom-engineered 
solutions for viewing and accessing areas 
previously out of reach. 

IPG Photonics 
www.ipgphotonics.com 

5958 

IPG Photonics will feature its high-power fiber 
lasers, direct diodes, and amplifiers. Industrial 
lasers are available from 10 W to more than 
50 kW for use in applications such as materi- 
als processing, telecommunications, medical, 
and other advanced applications. 
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ESAB 

For smarter welding and cutting solutions 

Think innovative automated welding by experiencing the new Swift Arc Transfer (SAT™) 
and Integrated Cold Electrode (ICE™) processes. 

Think quality, consistent filler metals with demonstrations of X-Series® cored wire, 
Atom Arc® 7018 Acclaim™ stick electrodes, and American-made AristoRod81 in action. 

Think arc welding reliability by checking out 3-phase industrial machines welding stick, 
cored wire, and aluminum. 

Think aluminum welding at its best with the revolutionary Powered Pak-Trak and quality 
AlcoTec® aluminum wire. 

Think safety with industry-leading Weld Warrior™ personal protection equipment. 

Think ESAB for a complete welding and cutting partner. VISIT US AT BOOTH "5946 

ESAB Welding & Cutting Products   / esabna.com   /  1.800.ESAB.123 

STRENGTH THROUGH COOPERATION 
For Info go to www.aws.org/ad-index 
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With Carestream's IMew Industrex v4.0 Software 
Carestream NDT has been hard at work to bring you innovative new products for your 
HPX-1 Digital CR System. Now, you can upgrade the performance of your equipment to 
cutting edge technology and tools with INDUSTREX Digital Viewing Software Version 4.0. 

NEW EDGE Filter offers 8 sets of parameters, based on NEW Wall Thickness Measurement Tool finds the outer 
settings found to be most useful in practice, enables the and inner walls and calculate the thickness between them, 
user to view an image with increased detail and clarity. 

Pinwheel (crosshair)       Concentric circles Combined 

Measurement Reticle provides measurements of radial 
distance from a central point. 

Visit the Carestream NDT booth to see 

all of our new products at the 

ASNT FALL CONFERENCE, Booth 325 

October 24-28, Palm Springs, CA 

GO TO www.carestream.com/hpxl-industrex.html for details. CJ 
) 2011 Carestream Health, Inc. Rochester, N.Y. 14608 

[1] results may vary based on shot quality, spatial frequency, 
beam conditions and beam energy. 

Carestream 
See Us at FABTECH booth #2478 
For Info go to www.aws.org/ad-index 



WE HAVE A MARKER FOR THAT 
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.ACCURATE TEMPERATURE INDICATION 
Ideal for welding, forging or annealing, Thermomelt® 
temperature indicator sticks are available in 88 
confirmed temperature ratings and are the fast, 
accurate and economical solution for surface 
temperature measurement. Just one of the hundreds 
of reasons why Markal® is the industry's marking 
solutions leader. 

For more information visit www.markal.com. 

C!L 
LA-CO Industries Inc. • 1201 Pratt Blvd. • Elk Grove Village, IL 60007 • 800.621.4025 Mat/al 

l^gTlPiM Come See Us At Booth #6712, November 14th - 17th, 2011 

For info go to www.aws.org/ad-index 

Ironworkers Management 
Progressive Action Cooperative 
Trust (IMPACT) 6515 
www.impact-net.org 

IMPACT is a labor management Taft Hartley trust 
whose primary mission is to expand job opportu- 
nities for union Ironworkers and their signatory 
contractors through progressive and innovative 
labor management cooperative programs. 

ITW DYMON 6352 
www.dymon.com 

JASIC Technologies Co., Ltd.    5969 
www.jasic.com.cn 

Jayesh Industries, Ltd. 6662 
www.jayeshgroup.com 

JAZ USA, Inc. 5500 
www.jazusa.com 

JAZ USA, a wholly owned subsidiary of JAZ-ZU- 
BIAURRE, S.A., will feature its line of wire brushes, 
which includes a wide range of industrial power 
brushes, tube brushes, hand scratch brushes, and 
engineered brushes for specific application needs 
manufactured to ISO 9001:2000 standards. 

Jetline Engineering 
www.jetline.com 

Jiangsu Zhongjiang 
Welding Wire Co., Ltd. 
www.zjwelding.com 

6453 

5342 

MOC FIXTURING 

A World of 
Difference 

Improve your methods or get plowed under by your 
competition. Bluco's Modular Fixturing System for 
Welding will help cultivate strong relationships with 

your customers and will generate strong profits 
for your business. 

Call for a free catalog 
(800-535-0135) 

Visit our website 
(www.Bluco.com) 

rFABTECH^ 
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Welding fixture 
for field cultivator 
frame 

A World of Fixtures for.. 

See Us At Fabtech    ^" 
^Booth #5533^ 

<*' -rl 
.s 

'%.^^^^: 
is Cranes Trucks Job Shops Excavators Tractors Sheetmetal Defense Gates Constr 

.LUGO Corpor 
IUO Thayer Court Aurora, li 
www.Bluco.com 800-535- 

For info go to www.aws.org/ad-index 
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VRanner 
Steehnax 

AUTOMATIC 
FILLET WELDER 

CompoctTrack/ess FilletWelding Carriage with 
4-Wneel Drive Magnetic Traction Welds in All Positions 

Increase your production and reduce your welding costs. 
• Constant, non-stop travel at a regulated speed produces 

consistent high-quality welds in a fraction of the time 
required by hand welding 

• Creates weld bead geometry exact to your specifications, 
reducing costly overwelding and decreasing filler metal 
usage by as much as 60%. 

• Consistent heat input reduces distortion 
• Improves workers environment - reduces fatigue and 

repetitive stress - removes operator from heat and fumes 
• Compact and portable - just over 17 lbs (8Kg) - this 

tractor can be carried anywhere 

C.W.I. TRAINING 
At your fingertips! 
7at^_   VJj The world's First and Only 
^ ^.'     m    completely online NDT 

L       training program! 

Visit us at www.worldspec.org today' 
or call toll free: 
1-877-506-7773 

Save $100 dollars instantly, 
enter the discount code: 

aws59c2 

For info go to www.aws.org/ad-index 

Jingyu Welding & 
Cutting Co., Ltd. 
www.jingyuwelding.com 

5443 

Jingyu Welding & Cutting will highlight its 
welding and cutting products for GTAW, 
GMAW, and PAC along with spare parts,elec- 
trode holders, gouging torches, earth clamps, 
amphenol plugs, and welding masks. 

garding the company's engineering talent, 
which continues to develop economical solu- 
tions for joining metal components primarily in 
the medical device, sensors, aerospace, mili- 
tary, energy, and firearms industries. 

Joysun Abrasives Co., Ltd. 
www.joysunabrasives.com 

6416 

Jisheng Electric Machinery 
Co., Ltd. 5444 

Jishen Electric Machinery will show its line of 
welding helmets. 

JLC Electromet Pvt., LLC 7017 
www.jlcelectromet.com 

John Tillman Co. 7200 
www.jtillman.com 

Tillman will highlight its more than 80 years of 
supplying industry with more than 2000 weld- 
ing protective items including gloves, clothing, 
blankets, screens, and accessories. 

Joysun will display its coated abrasive prod- 
ucts. Featured will be a series of standard and 
high-density zirconia, alumina, ceramic, and 
SIC flap discs; mounted and flanged, inter- 
weaved flap wheels; quick-change discs, and 
abrasive sanding and filing belts for various 
industrial applications. 

JP Nissen Co. 
www.nissenmarkers.com 

6509 

Joining Technologies 
www.joiningtech.com 

5220 

Nissen will feature its full product lines of ball- 
point metal markers, Feltip® paint markers, 
solid paint markers, low chloride markers, and 
specialty paint markers for use in any marking 
application and to fill the needs of professionals. 

KabelSchlepp America Division, 
U.S. Tsubaki Power Transmission, 
LLC 6427 
www.kabelschlepp.com 

Joining Technologies will feature its expertise 
in precision fusion processes, including laser 
and electron beam welding, laser additive 
manufacturing, and weld system design and 
integration. Information will be provided re- 

Kamman Group 
www.kammangroup.com 

6414 

Kamman Group will display its high-quality 
ferro alloys and metal powders. The company 

processes metals, ferro alloys, minerals, and 
chemicals in powder form for the require- 
ments of the welding electrode and hardfac- 
ing industries, providing critical raw materials 
in customized sizes. 

Karbosan 6944 
www.karbosan.com.tr 

Kawasaki Robotics (USA), Inc.  5771 
www.kawasakirobotics.com 

Kemper America, Inc. 5539 
www.kemperamerica.com 

Kemper America will feature its full line of mo- 
bile and central extraction units for welding 
and metal cutting fumes. The company will 
show its stay-in-place source extraction arm 
as well as options for downdraft tables and fil- 
ter cells. 

Kemper System America, Inc. 6930 
www.cantesco.com 

Keystone Fasteners 6561 
www.keystonefastening.com 

Kimberly-Clark 
Professional/Jackson Safety 6302 
www.kimtech.com 

KimTop Mech-elecal 
Taizhou Co., Ltd. 6653 
www.weldingtool.en.alibaba.com 
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AUTOMATED SOLUTIONS 
forWELDING* CUTTING 

The Modular Drive System 
Provides continuous welding and cutting at precise travel 
speeds, producing quality welds and cuts in a fraction of 
the time required by manual operation. Various types of 
rail allowthe system to be used on all types of applications. 

Two new accessories available now! 
Automated Height Control - automatically maintains 
torch height using CV process. 

Seam Tracking System - electromechanical probe - 
mounted ahead of the torch - follows the weld joint 
providing automatic, motorized left/right tracking. 

Call: 1-800-245-3186 
Visit: www.bugo.com 

Upgrade Your Modular Drive System Today! 
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KimTop will showcase its line of welding 
equipment, industrial drills and mills, and 
grinding tools. A wide range of the company's 
products have passed the technology and 
production requirements of GB, ANSI, DIN, 
and CE standards. The company exports to a 
wide ranges of countries. 

King Architectural Metals, Inc. 6468 
www.kingmetals.com 

Kiswel USA, Inc. 5962 
www.kiswelw8ldingproducts.com 

Kobelco Welding of 
America, Inc. 6306 
www.kobelcowelding.com 

Koike Aronson, Inc. 5909 
www.koike.com 

Koike Aronson/Ransome will exhibit its cut- 
ting, welding, and positioning equipment. The 
company's product lines include CNC water- 
jet, laser, plasma and oxyfuel cutting ma- 
chines; turning rolls; head and tailstocks; au- 
tomated tank welding equipment; portable 
cutting and welding carriages; cutting tips; 
cutting torches; and flashback arresters. Fea- 
tured will be the company's new Koikejet 
Model E waterjet; PNC-10 Elite, antidrift turn- 
ing roll system; and lightweight automatic girth 
welding machine. 

KUKA Robotics Corp. 
www.kukarobotics.com 

6339 

KUKA Robotics will be demonstrating innova- 
tive welding solutions that will provide infor- 
mation on decreasing cycle times, increasing 
throughput, and improving quality and uptime 
with robotic automation. 

Kunshan Gintune 
Welding Co., Ltd. 5337 
www.gintune.com 

LA-CO Industries/Markal 6712 
www.markal.com 

La-Co/Markal® will feature a complete line of 
high-performance paint markers and mark- 
ing products, including solid paint markers, 
liquid paint markers, felt-tip ink markers, 
metal markers, and temperature indicators 
all designed to meet difficult industrial mark- 
ing applications 

Lapco Mfg., Inc. 5738 
www.lapco.com 

Liburdi Dimetrics Corp. 6319 
www.liburdi.com 

Liburdi Dimetrics will showcase its extensive 
range of advanced-technology orbital welding 
products including high precision, vision- 
based LAWS, Dabber®, and Pulsweld® 
power sources; multiaxis articulated motion 
systems; and controllers for applications in 
the turbine, aerospace, nuclear, industrial, 
and automotive industries. 

Linatrol Systems, Inc. 
www.linatrol.com 

6371 

Linatrol Systems will display its advanced 
CNC controls for oxyfuel and plasma cutting. 
The company's products include advanced 
CNCs, HL90 optical tracing systems, digital 
servo systems, CAD/CAM software, and 
plasma power sources. Being introduced is 
the company's 3D bevel/weld prep machine, 
which is available for new systems or as an 
upgrade to current 2D systems. 

Lincoln Electric Co.   5922, 6112, 6122 
www.lincolnelectric.com 

Lincoln Electric will showcase its design, de- 
velopment, and manufacture of arc welding 
products, robotic arc welding systems, weld- 
ing fume control equipment, and plasma and 
oxyfuel cutting equipment, as well as brazing 
and soldering alloys. 

LONGEVITY Welding & Cutting 
Products 5842 
www.lweld.com 

LONGEVITY Welding will show its line of 
GTAW, GMAW, and SMAW power sources, 
and plasma arc cutting machines. 

LORD Corp 
www.lord.com 

6365 

LORD will feature its line of high-strength 
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View Automated Welds in Real Time! 
Record & view the electrode, arc, puddle, joint, and surrounding base material before^ 

during, and after the welding process with the V2011-UDR Weld Monitoring Video System. 

The V2011-UDR video system is specially 
designed for live viewing and recording in the 
blinding light of arc and laser welding. With a 
140db dynamic range of 10,000,000-to-l, the 
camera can capture the bright arc and adjacent 
metal features without the need for special 
"spot" darkening filters. Detailed video can be 
viewed live or digitally recorded at the full 
dynamic range for later analysis or archiving. 
Save standard JPEG stills or AVI video files, 
suitable for e-mail. The V2011 -UDR system is 
turnkey and ready-to-run, including software, 
laptop computer and camera. Questions? Email 
us at weld@intertest.com 

Toll Free! 

-800-535-3626 
FabTech Booth #5741  • Call us today to schedule a demonstration! 

Specificalioii^ Mihk'ci m change without notice. 
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InterTest Inc . 303 Route 94 . Columbia, NJ 07832 . 908-496-8008 . www.intertest.com . weld@intertest.com 

structural adhesives that bond a variety of 
dissimilar materials, thin-gauge metals, com- 
posites, plastics, wood, rubber, and glass. 

Lors Machinery 5125 
www.lors.com 

Lucas Milhaupt, Inc., 
Global Brazing Solutions 5401 
www.lucasmilhaupt.com 

Lucas-Milhaupt, a Handy & Harman com- 
pany, will showcase its metal joining prod- 
ucts and services, such as alloys, fluxes, au- 
tomated equipment, product design, training 
and technical assistance. The company sup- 
plies brazing and soldering materials to the 
electrical/electronic, appliance, and trans- 
portation markets worldwide. 

Luvata Ohio, Inc. 5325 
www.luvata.com 

MACOS, Coskunoz Holding       5316 
www.macos.com.tr/en/ 
www.coskunozmakina.com 

Coskunoz, a supplier of engineering solutions 
for the manufacturing sector, will feature its 
MACOS brand resistance welding and 
plasma arc cutting machines, as well as fab- 
ricating machines customized for the automo- 
tive, defense, and heating industries. 

Magmaweld™ will display its lines of welding 
consumables, welding machines, and CNC 
cutting systems. 

Magnatech LLC 
www.magnatechllc.com 

6271 

Magnatech will display equipment for orbital 
tube/pipe welding applications. The Tube- 
master power source with autoprogram will be 
demonstrated welding sanitary stainless tub- 
ing. The company's Pipemaster for multipass 
welding will also be featured. 

MagneGas Corp. 
www.magnegas.com 

5371 

MagneGas will showcase its Plasma Arc 
Flow™ technology that converts liquid wastes 
into a hydrogen-based, clean-burning fuel es- 
sentially interchangeable with natural gas that 
can be used for metal cutting, cooking, heat- 
ing, and powering bi-fuel cars. 

Manufacturing Solutions, Inc. 
www.msi-tx.com 

5619 

MSI will feature its chamfering and pipe bevel- 
ing machines, marking equipment, bar 
shears, nut assembly tables, cylindrical parts 
feeders, bolt cross drills, and bolt shortening 
tools, and the services it provides for a variety 
of industries. 

Maryland Brush 6666 
Magmaweld (Oerlikon Kaynak 
Elektrodlari ve Sanayi AS)          7025 Matheson 6720 
www.magmaweld.com www.mathesongas.com 

Matheson will showcase its industrial, weld- 
ing, and safety supplies; medical, specialty, 
and electronic gases; gas-handling equip- 
ment; high-performance purification systems; 
engineering and gas management services; 
and on-site gas-generation solutions. 

Mathey Dearman, Inc. 
www.mathey.com 

6749 

Mathey Dearman will highlight its cutting and 
beveling machines for all types of pipe and 
pipe diameters; and pipe-alignment and re- 
forming clamps for welders and pipefitters re- 
quiring fast, accurate fitups. 

Matuschek Welding 
Products, Inc. 
www.matuschek.com 

6920 

Matuschek Welding Products will showcase 
the weld quality and cost savings benefits of 
its real-time Master® adaptive control tech- 
nology for resistance spot welding. Also dis- 
played will be its state-of-the-art mid- and 
high-frequency inverter power supplies for 
sheet metal welding and microwelding in- 
cluding precision weld heads and hand-held 
process analyzers. 

MCK Nonwoven 
Abrasives Co. 
www.nonwovenabrasives.com 

6665 

MCK Nonwoven will display its line of abra- 
sive belts, wheels, and pads for cleaning, de- 
burring, blending, polishing, and finishing. 
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Medi Mall, Inc. 
www.medimassager.com 

7018 

Medi Mall will demonstrate its MediMassager 
family of FDA-certified personal foot and body 
massage products. 

Meltric Corp. 
www.meltric.com 

6505 

Meltric will feature its Decontactor series of 
switch-rated plugs and receptacles with rat- 
ings up to 600 A and 1000 V for use in haz- 
ardous environments. 

Meta Vision Systems, Inc. 
www.meta-mvs.com 

5527 

Meta will display its laser vision systems for 
welding automation. The company will intro- 
duce several innovative products for robot guid- 
ance and machine welding based on new, 
Smart Laser Sensor technology. Also on dis- 
play will be CirCVision, a collaborative project in 
the pipeline welding sector co-developed with 
CRC-Evans for weld joint tracking, adaptive fill, 
edge bevel, and pre/postweld inspection. 

Metabo Corp. 
www.metabo.com 

6958 

Metabo will display its latest lines of power 
tools and abrasives. 

Metal Man Work Gear Co. 
www.metalmangear.com 

6569 

The company will display its Metal Man® lines 
of welding machines, autodarkening welding 
helmets, plasma arc cutting machines, and 
industrial carts and cabinets. 

Metallizing Equipment Co. 
Pvt. Ltd. 
www.mecpl.com 

5122 

Metallizing Equipment will feature its thermal 
spray coating equipment for the arc, HVOF, 
plasma, and flame spray processes, as well 
as thermal spray booths, grit/abrasive blast- 
ing machines, blast rooms, acoustic rooms, 
dust collectors, gun manipulators, paint spray 
booths, and powder feeders. 

Michigan Pneumatic Tool, Inc. 
www.michiganpneumatic.com 

5671 

Michigan Pneumatic Tool will display its lines 
of abrasive, riveting, material-handling, as- 
sembly, fastening, nibbling, cutting, drilling 
and percussive tools. 

Micro Air 
www.microaironline.com 

7012 

Micro Air will showcase its solutions to air- 
quality issues, featuring a complete line of in- 
dustrial air cleaners, dust collectors, portable 
collectors, downdraft tables, clean-air booths, 
source-capture arms, MISTMAX mist collec- 
tors, and HYDROMAX wet collectors. 

Midalloy 
www.midalloy.com 

5840 

Midalloy, celebrating its 25th year in business. 

will display its complete lines of stainless, 
nickel, and low-alloy welding consumables in- 
cluding flux cored and submerged arc fluxes. 

Miller Electric Mfg. Co. 
www.millerwelds.com 

5950,6154 

Miller Electric will introduce new welding 
equipment and safety products at the show. 
Featured will be live demonstrations high- 
lighting new welding technologies such as 
Axcess®E with Insight™, an advanced 
GMAW system; XMT® 450 MPa multi- 
process welding power source; Perfor- 
mArc™ preengineered welding cells; plus 

aluminum welding demonstrations using the 
AlumaFeed™ synergic welding system. 

Miller Welding Automation 5954 
www.millerwelds.com 

MK Products, Inc. 6514 
www.mkprod.com 

MK Products will feature its Cobramatic® 
push-pull wire feed technology for aluminum 
welding systems, Aircrafter™ tabletop rotary 
positioners, and MK Orbital™ tube welding 
systems for ultrahigh-purity and high-pres- 
sure applications. 
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st alloy ID and chemistry 
mnpletely non-destructive 
3vents material mix-up 

The SI TURB0SD XRF analyzer uses 
innovative SDD technology which 
provides fast and accurate alloy analysis. 

www.bruker.com/hhxrf 
hhsales@Bruker-Elemental.net 

Innovation with Integrity 
Handheld XRF 

See us at FABTECH booth #658 
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Montipower, Inc. 
www.mbxit.com 

6465 

Montipower will exhibit its surface-prepara- 
tion pneumatic and electric power tools and 
abrasive products for weld cleaning and sur- 
face preparation required in the automotive, 
marine, metalworking, and other industries. 

Moore Industrial Hardware 
www.mooreindhardware.com 

7015 

Moore Industrial will display samples of its ex- 
tensive lines of stainless steel over center 
catches, piano hinges, draw latches, and grab 
handles, as well as yoke ends, gas springs, 
tank flanges, rubber hood latches, heavy-duty 
drawer slides, grab and flush-mounted D ring 
handles, and other products. 

Motoman Robotics 5709 

Motoman Robotics will be demonstrating several 
new products. The fully integrated ArcWorld® IV- 
6200SL welding solution features dual MAI 400 
welding robots and a "slim line" positioner. Ideal 
for multiple robot layouts, the MA3100 "Master 
Arc" welding robot features an extended-reach 
arm that reduces the need for tracks and is suited 
for use with larger workpieces. MotoEye™ LT 
and MotoEye LT-HD, new software for arc weld- 
ing joint-tracking applications, will also be shown. 

MPT Industries 
www.mptindustries.com 

6903 

MPT Industries will display its specialty lubri- 
cants including oxygen-compatible and chem- 
ical-resistant thread sealants and greases, sol- 
vent-free multipurpose lubricants, 100% 
synthetic motor oils, engine and gear treat- 
ments, and industrial additives. 

MTA-USA 
www.mta-usa.com 

5103 

MTA-USA will feature its products for industrial 
cooling, including chillers for use with lasers, 
and cutting, welding, profiling, optics, medical, 
and engraving operations. 

MTI Power Services 
www.mtipowerservices.com 

6764 

MTI Power Services will detail its field services 
for providing welding and machining solutions 
to the nuclear- and fossil-power-generation, 
pulp and paper, chemical, refinery and new- 
construction industries. 

NASA 
www.msfc.nasa.gov 

6816 

The National Aeronautical and Space Adminis- 
tration (NASA), Marshall Space Flight Center, 
Huntsville, Ala., will offer a special display at its 
booth. 

Nation Wide Products 
http://pipeproguides.com 

6600 

Nation Wide will demonstrate its Pipe-Pro cut- 
ting guides that are placed around pipes of var- 
ious diameters for making precise 22.5-, 45-, 
and 90-deg cuts. 

National Standard LLC 
www.nationalstandard.com 

6758 

National Standard will introduce its Tru-Core 
flux cored welding wire line plus Smart Pak re- 
cyclable bulk weld wire package that accom- 
modates three wire payout systems: direct pull, 
round cone, and square base with round cone. 

Nederman, Inc. 
www.nedermanusa.com 

5358 

Nederman will exhibit its filtration extraction 
systems for controlling dusts, mists, and 
fumes generated by welding and other indus- 
trial operations. 

Nelson Stud Welding 
www.nelsonstud.com 

5509 

Nelson Stud Welding will offer demonstra- 
tions of its latest lines of lightweight, portable, 
inverter technology featuring an operator 
teach mode for proper setup and greater ad- 
justment of weld inputs. Also on display will 
be the Nelware process monitoring system 
that records all weld input data and shuts 
down the welding process when it detects a 
suspect weld. 
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WE'VE GOT 
YOUR BACK 
HARRIS INDUSTRIAL REGULATORS ARE A RUGGED BUNCH, 

AND IT'S OK TO TURN YOUR BACK ON 'EM. THEY'RE NOT 

ONE OF THOSE SENSITIVE PRETTY-BOY REGULATOR TYPES. 

WE ENGINEER OUR INDUSTRIAL REGULATORS TO DELIVER 

WITH PROVEN SAFETY FEATURES, MANUFACTURING 

QUALITY AND CONSISTENT PERFORMANCE, JUST WHAT 

IS NEEDED FOR TODAY'S TOUGHEST JOBS. SO GO AHEAD 

AND GET TO WORK, KNOWING FULL WELL THAT HARRIS IS 

THERE, READY TO BACK YOU UP. #ft 

SCAN FOR REGULATORS 

PLEASE VISIT US AT 
BOOTH #6114 AWS 
FABTECH, CHICAGO IL 
NOVEMBER 14-17 , 

a 
PUT A HARRIS REGULATOR TO WORK FOR YOU: 

Calll. orvisit    WW.HARF 
for product and ordering information. 

For Info go to www.aws.org/ad-index 



Let your 

The 3M™ Speedglas™ 9100 FX-Air Welding Helmet 
with Adfio™ PAPR is an ideal solution where a 
powered air respiratory protection is desired. 

3M.com/welcling 
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porential 
introducing the new 3M™ Speedglas™ 9100 FX-Air Welding Helmet — 
the future of welding respiratory protection. 

The new 9100 FX-Air combines legendary Speedglas quality and 
ADF technology with an innovative wide-view grinding visor that offers 
a greater field of view in all directions, while a smooth flip up pivot 
mechanism assures effortless transition from welding to grinding modes. 

The 9100 FX-Air readily connects to the 3M™ Adfio™ PAPR or the 
3M™ Fresh-air III Supplied Air Regulator for an all-in-one solution for 
more comfort, protection and flexibility. 

Visit us at FABTECH booth #5715. 

For Info go to www.aws.org/ad-index 

3M and Speedglas are trademarks of 3M Company, used under license in Canada. © 3M 2011. All rights reserved 



See us at FABTECH booth #6627 

WWW.BU LLCD.caM 

TRACKLESS CARRIAGE 

INCREASE EFFICIENCY 

MOREARCONTIME 

400  SERIES 
MOGGY® 
TRACKLESS   WELDING   CARRIAGE 

Ideal for Fillet, Lap, and Butt Weld? 
on Aluminum or Steel Applications! ' 

Integrated Wire Feeder for 
Improved Efficiency 

Continuous or Stitch Welding 
Models 

BULLCU   INTERNATIUNAL  INC. -  U.S.A 
21568 Alexander Road   -  Cleveland   -  Ohio  -  44146 

Tel: 440^39-8333    Fax: 440^39-3634    e-mail: ussales@gullco.com 

For Info go to www.aws.org/ad-lndex 

New Fire Co. Ltd. 
www.newfire.biz 

6419 

New Fire will display its line of industrial ther- 
mal insulating, welding, and cutting and safety 
products. 

Newiand (Tianjin) Welding Wire 
and Metal Products Co. Ltd.       5246 
www.groco.cn 

Newiand will feature its specialized welding 
wires and rods made from copper, copper al- 
loys, and various nonferrous metals, for use in 
the motor vehicle, shipbuilding, locomotive, 
and other industries. 

Nimak Braeuer 
North America, Inc. 
www.nimak.us 

6654 

Nimak Braeuer will feature its integrated trans- 
former guns and high-quality resistance weld- 
ing machines, as well as automated turntables, 
robot cells, and services. 

Ningbo Dabu Welding 
Technology Co. Ltd. 5218 

Ningbo Dabu Welding Technology, a high-tech 
joint venture formed with Ningbo Dabu Electric 
Appliance Co., Ltd., will show its electric wires 
and cables; inverter machines for SMAW, 
GMAW, and GTAW; plasma arc cutting equip- 
ment; spot welding equipment; battery charg- 
ers; and autodarkening welding helmets. 

Ningbo Jinfeng Welding & 5455 
Cutting Machinery 
Manufacture Co. Ltd. 
www.jinfeng-weldcut.com 

The company will feature its line of industrial 
processing equipment, including GNG ma- 
chines for laser cutting and bevel cutting, 
gantry submerged arc welding, and butt joint 
plane welding machines. 

Ningbo Powerway Alloy 
Material Co. Ltd. 
www.pwalloy.com 

6429 

Ningbo will display its line of copper alloy re- 
sistance welding electrode materials, including 
GuZr, GuGr, and GuGrZr alloys, as well as its 
lines of bronze, nickel-silver, brass, and spe- 
cialty alloys. 

Nordfab Ducting 
www.nordfab.com 

7105 

Nordfab Ducting will display its latest Quick-Fit 
clamp-together ducting for dust, mist, and 
fume collection. The ducts can be installed, 
taken apart for cleaning, and reconfigured 
without tools. 

North (Nanjing) Instrument 
Technology Industries Group 
www.northgroup.cn 

6629 

The company will feature the latest releases in 

its extensive lines of welding machines, invert- 
ers, air plasma arc cutting machines, sub- 
merged arc welding machines, gas regulators, 
and autodarkening welding helmets. 

Norton Abrasives 
www.nortonindustrial.com 

6500 

Norton will display the latest entries in its ex- 
tensive line of abrasive products that are engi- 
neered to give excellent performance for spe- 
cific applications classified in good, better, and 
best performance/price tiers. 

Nutron Nameplate, Inc. 
www.nutronusa.com 

7003 

Nutron will display a representative assortment 
of its metal and plastic nameplates, panels, over- 
lays, and ANSI/ISO safety signage and molded 
products. Described will be the company's cus- 
tom services for product design, prototyping, MIL 
STD 130 DID signage, and membrane overlays. 

OKI Bering 
www.oki-bering.com 

5752 

OKI Bering will display a sampling of its indus- 
trial welding and safety products from some of 
the 100 manufacturers it represents. 

Olympus NDT 
www.olympus-ims.com 

7109 

Olympus will showcase its latest products for ul- 
trasonic testing, phased array, eddy current, re- 
mote visual inspection and high-speed video and 
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related support technologies for determining the 
quality and integrity of construction welds such 
as those in pipelines and bridges, as well as 
sheet metal spot welds, and other welds found 
in manufacturing. 

Optrel® AG 
www.optrel.com 

7046 

Optrel® will show its extensive line of welder 
protective garments and products for ears, 
eyes, skin and body, hands and feet, and weld- 
ing fume, plus a line of autodarkening welding 
helmets. 

OTC DAIHEN, Inc. 
www.otc-daihen.com 

6358 

OTC Daihen will highlight its line of digital 
power sources, and other products in its line of 
intelligent welding machines. 

Oxford Alloys, Inc. 
www.oxfordalloys.com 

6543 

Oxford Alloys will feature its broad range of 
welding wire and electrodes including nickel al- 
loys, stainless steel, titanium, aluminum, 
bronze alloys, and low-alloy steel. Represen- 
tatives will be available to discuss its new line 
of stainless steel coated electrodes and other 
products and applications. 

Oxylance, Inc. 
www.oxylance.com 

6946 

Oxylance will feature its exothermic cutting 

systems, burning bars, lance pipe, underwater 
cutting and welding rods, safety equipment, 
and related accessories for the primary metals 
and demolition industries. 

Pador Marketing Group 
www.pador.com 

6445 

Pador Marketing Group will show its pipe shop 
tools, including the Rotoweld 2000 welding 
workstation, the copier Beaver S pipe beveling 
machine, and the Team welding positioners 
and grippers. 

Pan Taiwan Enterprise Co. Ltd. 
www.pantaiwan.com.tw 

6564 

Pan Taiwan Enterprise will display its lines of 
eye- and ear-protection products and respira- 
tory masks for welding and other industrial 
operations. 

Pandjiris, Inc. 
www.pandjiris.com 

5911 

Pandjiris will feature its complete line of stan- 
dard positioning equipment, including position- 
ers, turning rolls, manipulators, slides and 
swivels, seamers, sidebeams and carriages, 
headstocks and tailstocks, turntables, 3 o'- 
clock welding machines, and complete turnkey 
systems designed and manufactured to meet 
its customers' needs across a wide range of 
industries. 

PDS Bartech, Inc. 
www.pdsbartech.com 

6837 

PDS Bartech will showcase its heat treating and 
postweld heat treating equipment and supplies. 

Pearl Abrasive Co. 
www.pearlabrasive.com 

5333 

Pearl Abrasive will present its lines of de- 
pressed-center wheels, cup stones, flexible 
wheels, flap discs, wire brushes, cut-off 
wheels, cloth belts, segmented diamond 
blades, and sandpapers. 

PECo Process Equipment Co. 
www.peco-us.com 

7116 

PECo Process Equipment will feature its ex- 
tensive line of manufacturing services and 
weldicg equipment including laser, capacitor 
discharge, plasma, resistance, and other weld- 
ing machines, and welding jigs and fixtures. 

Permadur Industries, Inc. 
www.sisscohoist.com 

7037 

Permadur Industries will feature its patented 
electrically controlled permanent lifting mag- 
nets, custom-built magnet systems and vac- 
uum lifting systems, and load positioners. 

PFERD, Inc. 
www.pferdusa.com 

6309 

PFERD will detail its single-source solutions 
for hand finishing, grinding, cutting, and spe- 
cialty applications. 

OCTOBER 2011 



Phoenix International, Inc. 
www.phx-international.com 

5625 

Phoenix International will showcase its line of 
welding electrode and flux-holding and baking 
ovens. Also displayed will be Safetube rod 
canisters for short-term electrode protection in 
the field. 

Pipe Fitters Local Union #597     7142 

Plymovent North America 6800 
www.plymovent.com/us/home.aspx 

Plymovent will detail its products, systems and 
services for ensuring clean air in the work- 
place. Its specialty is to provide solutions for ef- 
ficiently controlling welding fume, and grinding, 
cutting, and polishing dusts. 

Polymet Corp. 
www.polymet.us 

5209 

Polymet will display its line of high-perform- 
ance wires for welding, hardfacing, and ther- 
mal spraying. 

Postle Industries, Inc. 
www.postle.com 

5739 

Postle Industries will present its line of hard- 
surfacing technology products, including flux 
cored tubular hardfacing wires and welding 
electrodes for the most demanding wear ap- 
plications. 

Practical Welding Today 
www.thefabricator.com 

7107 

Practical Welding Today® is a bimonthly mag- 
azine that provides hands-on information, real- 
world applications, and useful advice for 
welders. 

Praxair, Inc. 
www. praxair.com 

6133 

The Praxair booth will present the company's 
welding and cutting gases, services, and con- 
sumables, and equipment for thermal spray 
and numerous other manufacturing industries. 

PTR — Precision 
Technologies, Inc. 
www.ptreb.com 

6166 

Precision Technologies will feature its electron 
beam welding solutions for the automotive, 
aerospace, power-generation, defense, petro- 
chemical, and research applications. 

Preston-Eastin, Inc. 
www.prestoneastin.com 

5546 

Preston-Easton will feature its welding head 
cross slides typically used as auxiliary equip- 
ment on manipulators or side beam carriages 
for controlled positioning of the torch head. 
Units are available in 100- and 150-lb capaci- 
ties for single-axis and compound operation 
with travel lengths of 6,12, and 18 in. with man- 
ual and powered adjustment. 

Primax Mfg. & Trading, Inc./ 
Caiman Gloves 
www.caimangloves.com 

7207 

Primax will feature its line of Caiman industrial 
gloves with a wide variety of styles, materials, 
and features, and Boarhide premium welding 
leather chaps, jackets, vests, and leggings. 

Prince & Izant Co. 
www.princeizant.com 

7304 

Prince & Izant will feature its lines of alloys and 
preforms for the welding, brazing, and solder- 
ing industries. Brazing alloys include alu- 
minum, bronze, copper, gold, nickel, phospho- 
rous, silver, vacuum-grade silver, and 
cadmium-bearing products. 

PROFAX/LENCO 
www.profax-lenco.com 

6326 

Profax and Lenco, two independently owned 
companies, will highlight their new products in- 
cluding a straight-line track cutting machine, 
hand-operated pipe beveler, ceramic backing 
tape, water-soluble purge paper, and a line of po- 
sitioners, turning rolls, and manipulators. Other 
products include welding accessories, welding 
and cutting guns and consumables, and a vari- 
ety of welding machine repair parts. 

ProMotion Controls, Inc. 
www.promotioncontrols.com 

5668 

ProMotion Controls will feature its intelligent 
PC-based shape-cutting controls, nesting soft- 
ware, and associated products for use with 
oxyfuel, plasma, laser, and waterjet cutting 
equipment. 

PTR-Precision 
Technologies, Inc. 
www.ptreb.com 

6166 

PTR-Precision Technologies will display its elec- 
tron beam welding systems designed for a wide 
range of industries, from in-line single-part elec- 
tron beam welding machines to large-chamber, 
high-power machines. Information will also be 
provided on its job shop welding services. 

Quality Welding 
Products, Inc. 
www.qwpinc.net 

6555 

Quality Welding Products will display its pick- 
ling and passivation products for stainless, 
nickel, aluminum, and titanium, available in 
paste, spray, and bath. Also to be shown is its 
stainless steel flux-coated tungsten wires that 
eliminate the need for purging or backing flux. 

Raajratna Metal 
Industries Ltd. 
www.raajratna.com 

6942 

Raajratna® will showcase its complete line of 
stainless steel wires for gas metal arc, gas 
tungsten arc, and submerged arc welding. 

Radyne Corp. 
www.radyne.com 

5433 

Radyne will showcase its energy and cost-ef- 
ficient induction heating technologies for silver, 
copper, and fluxless brazing and heat-treating 
solutions. Simple benchtop units to automated 
turnkey systems are available. The modular in- 

QUALITY TOOLS THAT GO TO WORK WITH YOU' 

ILSJORCHES 

...and over 
Uniweld can custom 

build your cutting 
torches; V-style, 

H-style,A-styleand 
every tip you'll ever 
need to go with'em. 

And...they're all 
U.S. made...in most 

lengths that your job 
» will require. 

Standard lengths 
include: 18", 21'; 36" 

and 48". Custom 
sizes over 5 feet are 

built to order. 

For info go to www.aws.org/ad-index 

WELDING JOURNAL 



'Ww» One Bad Weld CouU Cost You Millions 

tl(!tft^tl■fltt,' 
Over 3,000 Contractors 
& Over 100,000 Ironworkers 

Can You Allora 

NOT to Hire Us? 

www.ironworkers.org | 800.545.4921 | www.impact-net.org 

Our Customers JXeceive these 
Jjenelits at ^NO Aaditional Cost: 

- Recognized as Construction Industry's 
Highest Training Requirements 

►- Ironworker Qualified Welding Certifications 
meet AWS D1.1 Structural Code & 
AWS D1.5 Bridge Code Standards 

■- Complete Welder Portability 

► 110 Classroom/Hands-on Hours Minimum 

- Performance Verified by AWS Certified 
Welding Inspectors 

•- State-of-the-Art Training Materials 

- Easy Online Verification 

►- Network of over 150 Training Centers 
in the USA & Canada 

- Certified by the U.S. Department of Labor 

Follow us on Facebook, Twitter & YouTube 
See us at FABTECH booth* 6515 

tegrated FlexScan can easily be fitted with ro- 
botics, or manually loaded/unloaded. 

gloves; protective fire-resistant and leather ap- 
parel; and high-temperature products including 
fire blankets, welding screens, and accessories. 

Red Rock/Romar MEC 
www.fitupgear.com 

7133 
Rex-Cut Products, Inc. 
www.rexcut.com 

6433 

Rolled Alloys 
www.rolledalloys.com 

RoMan Mfg., Inc. 
www.romanmfg.com 

6602 

5301 

The Red Rock/Romar booth will feature the 
company's line of magnetic fitting tools, gas- 
surge preventers, and 16-gauge, magnetically 
secured welder windshield. 

Reis Robotics USA, Inc. 
www.reisroboticsusa.com 

7119 

Rex-Cut Products will showcase its lines of cot- 
ton-fiber abrasive grinding wheels for use on 
stainless steel, aluminum, exotic metals, and 
mild steel. Also shown will be flap discs, cut-off 
wheels, carbide burrs, and accessories. 

Reis Robotics will detail its advanced technol- 
ogy for planning and executing turnkey solu- 
tions for welding in all major application fields. 

Resistance Welding Mfg. Alliance 
(RWMA) 6200 
www.aws.org/rwma 

RWMA is a standing committee within the 
American Welding Society. Since 1935, it has 
been the authoritative source of information 
and experience for the resistance welding in- 
dustry. It offers a host of benefits to its mem- 
bers. At its booth, visitors can meet with mem- 
bers who will discuss any technical questions 
dealing with the resistance welding process. 

Rhino Cutting Systems 
www.rhinocuttingsystems.com 

6371 

Rhino Cutting Systems will feature its custom- 
engineered oxyfuel and plasma cutting ma- 
chines for 2D cutting and 3D beveling and weld 
prep applications. 

RoMan will highlight its transformer technol- 
ogy, including water-cooled AC transformers 
and DC power supplies for furnace, heating, 
plating, and welding applications. 

Roueche Co. LLC, The 5722 
www.trcwelding.com 

Roueche will showcase its line of flexible re- 
sistance projection/spot welding machines. 

Royal Arc Electrodes Ltd. 
www.royal-welding.com 

6904 

Robinson Tech Int'l Corp. 
www.rti-abrasive.com 

7031 

Revco Industries, Inc. 
www.revcoindustries.com 

6909 

Revco Industries will display its Black Stallion® 
and BSX product lines of welding and safety 

Robinson will feature its line of cut-off wheels, 
grinding and abrasive flap discs, diamond pol- 
ishing discs, and wire brushes for weld prep 
and finishing. 

Robotic Technologies of TN        6469 

Robotiq 6369 
www.robotiq.com 

Robotiq will show its adaptive gripper for in- 
stallation on industrial and mobile robots for 
precision parts handling. 

Royal Arc will display is wide line of welding 
electrodes, including flux and metal core, stain- 
less steel, mild steel, low-hydrogen, low-heat 
input, hardfacing, and cutting and casting 
types. Also to be shown is its line of abrasive 
grinding and cutting products. 

Saf-T-Cart, Inc. 
www.saftcart.com 

6558 

Saf-T-Cart will present its line of cylinder carts, 
cages, pallets, cylinder banks, pallet beds, and 
trailers designed for welding sites. 

Saint-Gobain 
www.nortonabrasives.com 

5012 
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Does your plasma cutter make the cut' 

Thermal Dynamics Automation is where professionais iook when cutting 

miid steei and other non-ferrous aiioys for cut quaiity, ease of use, cut speed 

and overaii productivity. Our piasma systems have the soiutions you need: 

Precision Cutting 

Integrated Controls 

Robotics and Bevelini 

Air Plasma 

Upgrades and Retrofits 

Visit us at FABTECH 
Booth No. 6140 

Whatever your piasma cutting needs, Thermai Dynamics Automation has powerful 

soiutions to heip your shop be more productive. 

MAKE THE SWITCH to more productive cutting. 

MAKE THE SWITCH to Thermai Dynamics Automation. 

To make the switch, contact your distributor or visit 

www. thermaldynamicsautomation. com 
IHERMAL UYNAMICS 

THERMAL DYNAMICS IS ONE OF THE THERMADYNE FAMILY OF COMPANIES 

For Info go to www.aws.org/ad-index 



REPUTATION IS EVERYTHING 

^IMi^\5MtDi]g 

1750 Howard Drive 
North Mankato, MN 56003 

Phone: (507) 625-6200 
Fax: (507) 625-6203 

rsales@dfnnachinespecialties.conn 
For Info go to www.aws.org/ad-index 

www.dfmachinespecialties.com 



For info go to www.aws.org/ad-index See us at FABTECH booth #6839 

The Norton line of abrasives will be featured at 
the Saint-Gobain booth, including numerous 
products for weld prep and finishing. 

Sakura of America 
www.sakuraofamerica.com 

7312 

Sakura of America will display its markers and 
writing instruments for industrial applications. 
Featured will be the Solid Marker™ that marks 
most surfaces through rust, dust, water and 
even underwater, and comes in a variety of col- 
ors, including a glow-in-the-dark version, for 
temporary and permanent applications. 

Sandvik Materials Technology 
www.smt.sandvik.com/nafta 

6551 

Sandvik will display its line of products for weld- 
ing austenitic stainless steels, duplex stainless 
steels and nickel alloys for use with the gas 
metal arc, gas tungsten arc, submerged arc, 
electroslag, and shielded metal arc welding 
processes. 

Sanpo Publications, Inc. 
www.sanpo-pub.co.jp 

Save Phace, Inc. 
www.savephace.com 

7313 

7309 

Save Phace will promote its EFP (Extreme 
Face Protector), a new-style welding helmet 
featuring 180-deg lens design, face-forming 
profile, and many other features for welding, 
grinding, and splash guard applications. 

Sciaky, Inc. 
www.sciaky.com 

7014 

Sciaky will showcase its Direct Manufacturing 
(DM) solution, a large-scale, fully programma- 
ble means of achieving near-net-shape parts. 
Also highlighted will be its resistance welding 
systems, and contract welding services to the 
aerospace, automotive, defense, medical, and 
manufacturing industries 

Sellstrom Mfg. Co. 
www.sellstrom.com 

6312 

Sellstrom will feature its line of safety equip- 
ment and personal protective equipment. 
Highlighted will be the new Impulse™ 
MAGSENSE™ autodarkening filter featuring 
magnetic technology, DP4™ Plasma 
Faceshield, and 17 SpatterGuard™ high-temp 
fabrics that meet the new ANSI/FM 4950 
Standard. 

Servo-Robot, Inc. 
www.servorobot.com 

6633 

Servo-Robot will showcase its mobile and in- 
telligent welding automation and advanced 
3D laser vision systems for welding robots 
providing real-time joint tracking, adaptive 
control, and visual inspection of welded com- 
ponents, as well as guidance for robotic ma- 
terial handling. Featured will be the MWR-50 
mobile welding robot that is guided by laser vi- 
sion   and   includes   an   embedded   video 

Servore Co. 
www.servore.com 

6655 

Servore will demonstrate its unique ultrafast 
autodarkening welding helmets featuring Easy 
Touch™ auto-lift visors permitting use while 
welding, grinding, and chipping. 

Shanghai Gonglue Machinery & Elect 
Tech Co. Ltd. 6417 
www.xunweld.com 

Gonglue will feature its complete lines of weld- 
ing fluxes, wires, and strips. Products include 
mild steel and low-alloy steel flux and wire, 
stainless steel and nickel alloy wire and strip for 
submerged arc welding. 

Shantou Inst. of Ultrasonic 
Instruments Co. Ltd. (SIUI) 
www.siui.com/ndt 

7044 

SIUI, an ISO-certified company, will demonstrate 
its latest ultrasonic welding flaw detectors. 

Shenzhen Huayilong 
Electric Co. Ltd. 
www.szhuayilong.com 

5363 

Shenzhen Huayilong will feature its 
professional welding and cutting machines. 

Shenzhen Riland 
Industry Co. Ltd. 
www.riland.com.cn 

5204 
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Shenzhen Riland will display its new inverter 
welding power source, the result of 16 years of 
development. 

Sherwin, Inc. 
www.sherwininc.com 

6916 

Sherwin will demonstrate its line of fluorescent 
dye penetrant products used to detect critical 
flaws throughout the welding and nuclear 
power industries. 

SKM Industries, Inc. 
www.skmproducts.com 

6651 

SKM Industries will display its lines of marking 
tools and paint markers. 

SKS Welding Systems GmbH     5966 
www.sks-weiding.de 

SKS Welding Systems will detail its preconfig- 
ured robotic welding packages. 

SME Member Lounge 5000 
www.sme.org 

Smith Equipment 5950 
www.smithequipment.com 

REIS ROBOTICS 
IS THE WORLD LEADER IN SYSTEM INTEGRATIOM 

Your Single Source 
for Manufactured Solutions 

Reis Robotics has over 50 years of engineering 
innovation and proven manufacturing solutions. 
Reis offers a broad product line of robots and 
standard peripheral modules and services for 
automation systems in all major application fields. 

With technical consultation and planning as well as 
programming, commissioning and hand-over for 
production of turnkey systems at the customer site, 
Reis Robotics is the gold standard of the industry. 

Our single source capabilities, save you time 
and money! 

Sees uycctthe^fahtechShow 

f*s 
REIS ROBOTICS 

1320 Holmes Road 
Elgin, IL 60123 
(847)741-9500 

Fax: (847) 888-2762 

For info go to www.aws.org/ad-index 
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Smith Equipment display its cutting, heating, 
and welding products including alternate-fuel 
outfits for use with propane, propylene, and 
natural gases; Mizon flowmeters; and Silver- 
line specialty gas regulators. 

Sorex Welding Co. Ltd. 
www.sorexweld.com 

6666 

Sorex Welding will display its full product line 
of flux cored wires and stainless electrodes. 

Southern Welding 
Systems Int'l LLC 
www.swsintl.com 

6327 

Southern Welding Systems will feature its lines 
of safety, welding, and industrial products. 

Special Metals Welding 
Products Co. 6538 
www.specialmetalswelding.com 

Special Metals Welding Products will display 
its line of nickel-based welding consumables 
for joining nickel alloys, high-performance 
steels, cast irons, and dissimilar metals as well 
as hardfacing steel for corrosion or erosion 
protection. Shown will be products in the 
Monel®, Inconel®, Inco-Weld®, Ni-Rod®, In- 
coloy®, and Incoflux® lines. 

Spring Creek Products 6669 
www.springcreekproducts.com 

Spring Creek will display its lines of welding 
goggles and autodarkening welding helmets, 
chipping hammers, wire brushes, acetylene 
cutting tips, grounding clamps, tip cleaners and 
numerous other products. 

St. Louis Metallizing Co. 
www.stlmetallizing.com 

5104 

St. Louis Metallizing will show samples of its 
thermal spray and custom coating services. 

Steelmax Tools 
www.steelmax.com 

6269 

Steelmax Tools will feature new product intro- 
ductions and provide live demonstrations of its 
portable magnetic drills and metal-cutting 
saws. 

SteelTailor Ltd. 
www.steeltailor.com 

6525 

SteelTailor will highlight its CNC plasma ma- 
chines for cutting sheet metal as thin as 0.3 mm. 
The company also provides sourcing service to 
machine manufacturers and suppliers. 

Steiner Industries 
www.steinerindustries.com 

6533 

Steiner Industries will showcase its line of pro- 
tective clothing, gloves, and welding supplies, 
all designed to promote safety and increase 
productivity in the workplace. 

Stork Climax Research 
Services 
www.storksmt.com/crs 

5317 

Stork Climax Research Services will promote 
its numerous services to the welding and man- 



Arcos, The Standard of Excellence in 
Covered Electrodes and Bare Wire, 
offers two outstanding welding 
products designed to withstand 
critical temperature extremes. 

Arcos 625 and Arcos 1N12 (625) are 
nickel-chromium-molybdenum products 
which are designed to be virtually immune to chloride- 
ion stress-cracking. They feature moderate strength, 
good fabricability and excellent oxidation resistance. 
Each is military-approved and provides superior 
corrosion resistance, over a range of temperatures 
from cryogenic to extremely elevated (up to 1,800°F). 

Arcos 625 is ideal for welding alloys 625, 601, 802 
and 9% nickel. This wire is well suited for welding 
piping systems and reactor components in the power 
generation industry and for high temperature service 
in a wide variety of other engineering applications. 

Arcos IN 12 (625) is utilized for welding alloys such 

as 625, 800, 801, 825 and 600. 
This covered electrode is the smart 
choice for applications including 
petrochemical plants, reactor 
components, furnace equipment, 
heat exchangers and offshore 
marine environments. 

To learn about the many advantages of specifying Arcos 
625 and Arcos 1N12, call us today at 800-233-8460 
or visit our website at www.arcos.us. 

Arcos Industries, LLC 
394 Arcos Drive • Mt. Carmel, PA 17851 
Phone: (570) 339-5200 • Fax: (570) 339-5206 

sArcos 
For Info go to www.aws.org/ad-index 
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^Sw Switch from weld to grind in a matter of seconds. 

You can't afford downtime and lost productivity when workers switch between welding and 

grinding jobs. So we developed our Fibre-Metal® QuickSwitch™ System to go from one job 

to the other in just a few seconds. This system delivers high-performance head, face, and 

eye protection, along with all-day comfort - no matter how often workers switch between 

tasks. Let the Fibre-Metal QuickSwitch System help make your business safer and more 

productive. For a free demo, contact one of our safety experts today at 888-422-3798. 

► Get a free demo and 
keep the equipment! 

Let one of our experts come 
to your site to help determine 
which equipment is best for 
your workers. 

Call 888-422-3798 to schedule 
your free demo today. Only Fibre-Metal QuickSwitch System offers two 

mounting designs to match your work requirements: 
Speedy™ Mounting Loop and Quick-Lok™ - plus 
industry-preferred SuperEight™ SwingStrap™ caps. 

by Honeywell 

www.fibre-metal.com 

62011 Fibre-Metal by Honeywel For Info go to www.aws.org/ad-index 



ufacturing industries, including nondestructive 
testing, positive material identification, and 
welding engineering. 

Strong Hand Tools 
www.stronghandtools.com 

7122 

Strong Hand® Tools will demonstrate its work- 
holding products, including Adjust-O Magnets, 
which feature on/off switches; 4-in-1 sliding 
arm clamps; and 3-axis fixture vises to secure 
workpieces during welding. Introduced will be 
the new BuildPro modular welding tables and 
modular fixturing kits for the efficient holding, 
locating, and positioning of fixtures. 

Suhner Industrial 
Products, Inc. 
www.suhnerabrasivesusa.com 

5627 

Suhner will demonstrate its industrial-quality 
tools and abrasives, including high-precision 
air and electric tools, and durable flexible-shaft 
grinders and polishers. 

Sulzer Metco U.S., Inc. 
www.sulzermetco.com 

5102 

Sulzer Metco will showcase its plasma- 
assisted surface coating process and intelli- 
gent gun technology at the booth. 

Sumner Mfg. Co., Inc. 
www.sumner.com 

6925 

Sumner will present its pipe- and material- 
handling solutions, in addition to a group of 
new products including welding setup tools to 
increase productivity and safety while fabricat- 
ing and welding pipe. 

Sunstone Engineering 5205 
www.sunstonespotwelders.com 

Sunstone Engineering will display its spot 
welding products for automotive, aerospace, 
electronics, military, and general industrial ap- 
plications. 

Superheat FGH Services, Inc. 
www.superheatfgh.com 

6827 

Superheat will feature its industrial heat-treat- 
ment services for the oil and gas, power, and 
construction industries. 

Superior Abrasives, Inc. 
www.superiorabrasives.com 

6546 

Superior Abrasives will display its lines of 
coated and nonwoven abrasives for grinding, 
polishing, and finishing. 

Superior Products, Inc. 
www.superiorprod.com 

6625 

Superior Products will feature its gas-manage- 
ment systems highlighted by new versions of 
the Mighty-Max automatic changeover mani- 
fold, plus two new versions for laser-assist 
gases, and a new line of cryogenic hoses, pres- 
sure relief valves, and cryogenic connections. 

Swageiok Mfg. Co. LLC 
www.swageiok.com 

6902 

Swageiok will display products in its fluid sys- 
tem line, including measurement devices. 

quick-connects, valves, filters, leak detectors, 
lubricants, sealers, hoses, and flexible tubing. 

TAFA, Inc. 5107 
www.praxairsurfacetechnologies.com 

Tanis Technologies LLC    7025,7125 
www.tanistechnoiogies.com 

Tanis Technologies will feature its products to 
improve working enviroments in the fabrication 
and manufacturing industry. 

Team Industries, Inc. 
www.teamind.com 

6446 

TDC Filter, Inc. 
www.tdcfiiter.com 

5417 

Team Industries will highlight its Generation III 
and Generation IV hydraulically elevated weld- 
ing positioner and gripper as part of a complete 
workstation that improves weld quality and in- 
creases operator efficiency. This welding posi- 
tioner features a programmable AC motor drive 
and interchangeable gear multipliers to pro- 
vide the power and controllability to slowly roll 
heavy-wall pipe. The positioner also allows op- 
erators to weld small-diameter pipe. 

REMOTE CONTROLLED 
ELECTRIC SERVO DRIVES 
FROM THE INNOVATOR IN 
SPLIT FRAME PIPE CUTTERS 

Visit us at FABTECH 

Booth 6351 
Welding area, across from 

Miller Electric 

Introducing the newest and the most advanced 
electric drive split frame on the market today, 
the LCSF Servo Drive. Clean and powerful, 
It's Ideal for applications where pneumatic or 
hydraulic power may not be the best solution. 

►■ Fast setup and operation 
►■ Low maintenance brushless motor 
►• Maintains rated power at all speeds 
►■ Highly productive, fast ROI 
►• Multiple voltage capability 
►■ Lightweight, rugged construction 

See the new remote controlled electric LCSF 
at FABTECH, email us at InfodPehwachs.com 
or contact your local representative for 
details. If Wachs' newest LCSF Isn't the jolt 
your maintenance team Is looking for, 
we'll be shocked. 

E.H.WACHS8 
A Division of ITW 

Superior Equipment. Complete Support™ 

Worldwide Headquarters    600 Knlghtsbrldge Parkway    ehwachs.com 
Lincolnshire, Illinois 60069    T:+1.847.537.8800    F:+1.847.520.1147 

For info go to www.aws.org/ad-index 
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f Original & Patented 

GUARD 

S'.yage Racks 

1 

J 

The Total Welding Rod Protection System: 
Airtight storage and inventory control for 
welding electrodes and filler metals with 
genuine Rod Guard welding accessories. 
• Airtight 

Threaded cap with tong-laslmg oeoprene seal. 
• Reusable 

Constructed ot rugh-impact potyethyteoe 

Also now available for 36* 4 1 meter cannttters. 
• Hi-Temp Models 

Steel-lined, heat resistant lo 450'. 

• Chloride-Free 
• Quality guaranteed 

AtalMf firDugft your iwang iu^ (MntMor: 
or contact us tor won ntormalion 

K.I.W.O.T.O., Inc. 
P.O. Box 1526-AWS 
Benton Harbor. Ml 49023-1526 
Phone:269-944-1552 
Fax:269-944-1536 
http^/www. rodguard. net 
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Insist on 
RODiGUARD 

proudly 
made in the USA 
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TEC Torch Co., Inc. 6737 
www.tectorch.com 

Techniweld (USA) 6471 
www.techniweldusa.com 

Techniweld will emphasize its service as a 
wholesale supplier of high-quality welding 
products for welding and industrial distributors 
throughout the Western Hemisphere, provid- 
ing both name brand domestic welding lines 
and a complete line of Techniweld branded 
welding alloys, welding accessories, gas ap- 
paratus, safety equipment, chemicals, roll 
goods, welding cable, and gas hoses. 

Technogenia, Inc. 
www.technogeniausa.com 

5631 

Technogenia will spotlight its hardfacing solu- 
tions for protecting parts against wear, featuring 
its own Spherotene, a special tungsten carbide 
powder that when deposited on a tool's surface, 
provides antiabrasion solutions for various fields. 

TECMEN Electronics Co., 
www.tecmen.cn 

Ltd.    6553 

TECMEN will feature its capabilities as a manu- 
facturer and exporter of autodarkening welding 
helmets. The company's expertise is backed 
with a professional R&D department staffed with 
skilled senior engineers and equipped with ad- 
vanced inspecting and research instruments to 
produce code-approved products. 

Tempil, an ITW Co. 
www.tempil.com 

6353 

Tennessee Rand, Inc. 
www.tennrand.com 

5563 

The company will feature its capabilities as a 
full-service automation integrator with core 
competencies in advanced welding system 
design, high-quality weld fixtures, robotic in- 
tegration, process automation, and ongoing 
service and support. 

Termmei Industry and 
Commerce Co., Ltd. 
www.termmei.com 

6641 

Termmei Industry will feature its full series of 
precision-machined welding torches and re- 
placement parts for GMAW, GTAW, and 
plasma. Customer service is a top priority with 
the company. 

Thermacut, Inc. 5733 
www.thermacut.com 

Thermadyne Industries 6140 
www.thermadyne.com 

Thermadyne, a global manufacturer and sup- 
plier of metal cutting and welding hard goods, 
will feature its Victor®, Thermal Dynamics®, 
Thermal Arc®, Arcair®, Tweco®, Tur- 
boTorch®, Stoody®, and Cigweld® family of 
industry brands. 

Thermion 
www.thermioninc.com 

5113 

3M 
www.3m.com/occsafety 

5715 

3M will display a daily fashion show of the lat- 
est in welding safety equipment, including 
3M™ Speedglas™ women's collection, as well 
as a full selection of respiratory, hearing, head, 
eye and face protection, training support ma- 
terials, and fixed gas detection products. Come 
play the helmet toss for a chance to win prizes. 

ThyssenKrupp VDM USA, Inc. 
www.thyssenkruppvdm.com 

5212 

ThyssenKrupp VDM will highlight its specialty 
nickel and titanium alloys in plate, bar, sheet, 
strip, wire, and billet forms, featuring alloys C- 
276, 622, 625, 200, 400, 800, as well as pro- 
prietary alloys 31, 33, 59, and 602CA, and 
many titanium products, such as Ti-6AI-4V. 

Tianjin Jinlong Welding 
Material Co., Ltd. 5236 
www.jinlongweld.com 

Tianjin Sainteagle 
Welding Co., Ltd. 5340 
www.sainteagle.com 

Tianjin Xinsen Welding 
Materials Co., Ltd. 5345 
www.xinsenwelding.com 

Tipro International Co., Ltd.        5339 
www.tipro-international.com 
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Qualify Your 
Own Welders 

Ih-house Welder 
Qualification Simplified 

FAST ■ EFFICIENT ■ ACCURATE ■ CONFORMS TO CODES 

Bend 
Specimens 

Sustaining 
Member 

Bdckstrap 
Removal Too 

Guided Bend 
Testing Machine 

NEW ONLINE STORE www.trieMg.cow 

^ AWS QC4 accredited test facility 

^ Weld engineering & consulting WPS, PQR 

^ Welder training & qualification coupons in stock and ready to ship 

^ Destructive test equipment 

► Full testing services 

TRIANGLE ENGINEERING, INC. 
Services for the Welding Industry I960 ~ 20 

50 YEARS 
6 Industrial Way, Hanover, MA 02339-2425 
781.878.1500  •  781.878.1374  •  Fax 781.878.2547  •  email: info@trieng.com  • www.trieng.com 

For Info go to www.aws.org/ad-index 



The Tungsten Electrode Experts 

DGP is the industry leader in Tungsten and Tungsten preparation offering low-cost and 
high-quality Tungsten electrodes, Tungsten grinders & replacement diamond grinding wheels. 

We have been dedicated to the improvement of weld quality and welder 
productivity since 1992. 

Raw Tungsten including Tri-Mix® & Cryo-T Welding Torches and parts - Buy online! 

Replacement Diamond Grinding Wheels 
for all Tungsten Grinders 

Pre-ground 
Tungsten electrodes 

Come See Us at Fabtech, Booth 6503 
For Info go to www.aws.org/ad-index 

. % DIAMOND GROUND PRODUCTS, INC.     T }5^^0^
e '^^Pa^CA9J320 

■ ' * Tel: 805.498.3837 • sales@diamondground.com 
^T "The Tungsten Electrode Experts" diamondground.com 



GeKnMnc  WELDING MACHINES 

OeKa  WELDING WIRES 

OeKis  STICK ELECTRODES 

0«Ka  SUBMERGED ARC WELDING FL 
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GEDIK WELDING 
Ankara Caddeti No: 306 Seyhli 3491 3 Pendtk ■ ISTANBUL TURKEY 
Phone » 90 216 378 SO 00 (Pbx) Fu: >»0 216 378 79 36- 378 20 44 
Wrb: www.scdikwalding.com    E-ma»t: g»dlhfl>gnWi.cefn.tr 

See Us At The FABTECH booth #6751 

fcD/ 

WELDING 
www.gedikwclding.com 

Titus Flux, Inc/American 
Welding & Flux 
www.titussteei.com 

6915 

The company will highlight its submerged arc 
welding flux and consumables as well as recla- 
mation equipment. 

TJ Snow Co. 
www.tjsnow.com 

Tregaskiss 
www.tregaskiss.com 

Trendex Information 
Systems, Inc. 
www.trendexsys.com 

5700 

5950 

6618 

Trendex will highlight Gastrend, its accounting 
and cylinder control software designed for the 
welding supply distributor. Demonstrations will 
show the user how to control accounts receiv- 
able, accounts payable, general ledger, and in- 
ventory. Routrend, a mobile invoicing system, 
creates delivery notes by using bar codes. 

Tri Tool, Inc. 
www.tritooi.com 

6702 

Tri Tool will feature its complete line of pipe 
weld preparation machines for pipe and tube, 
as well as custom-designed machinery for spe- 
cial applications. The company also offers on- 
site service solutions including turnkey project 

management, machining operations, and au- 
tomatic and manual code welding using certi- 
fied machinists and welders. 

Tri-Mer Corp. 5331 
www.tri-mer.com 

Trystar 5551 
www.trystar.com 

TWI North America, LLC 5531 
www.twinorthamerica.com 

U-Mark, Inc. 6933 
www.umarkers.com 

The company will introduce the new Metal- 
head, a refillable paint marker designed to 
mark on metals; and its AP-1, a valve action, 
permanent ink marker that marks on anything, 
dries in ten seconds, and is environmentally 
friendly. 

United Abrasives, Inc/SAIT 
www.unitedabrasives.com 

6609 

United Abrasives will feature its full line of 
bonded abrasives for grinding and cutting 
wheels, cup wheels, cones, plugs and a host 
of similar bonded products. The company will 
also highlight its sanding sheets, belts, rolls, 
flap, fiber, and PSA discs, wire brushes, non- 
woven abrasives, tungsten carbide burs, dia- 
mond wheels, new carbide-tipped metal cut- 

ting blades, and a full line of accessories. 

Uniweid Products, Inc. 6501 
www.uniweid.com 

Uniweid Products will emphasize its complete 
line of U.S. manufactured cutting, welding, 
and heating equipment, including acces- 
sories. An experienced sales team will be on 
hand to answer questions. Sales literature will 
be available, and live demonstrations will be 
conducted. 

Vaimont Coatings 
www.vaimont.com 

6731 

The company will explain its services as a job 
shop for hot-dip galvanizing, with galvanizing 
plants throughout the United States. 

Vernon Tool Co. 
www.vernontooi.com 

6117 

Vicon-Piasma Automation, Inc. 5513 
www.piasma-automation.com 

Vicon-Plasma Automation will feature the 
Monarch, a plasma cutting system offering cut- 
ting applications from sheet metal to plate, struc- 
tural steel to I-beam, angle iron, channel, and 
tubing. The company will also display a custom 
cut-to-length and rollforming line. Vicon ViSoft 
software demonstrations will be ongoing 
throughout the show. 
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Vitronic Machine Vision 5971 
www.vitronic.com 

VSM Abrasives 6927 
www.vsmabrasives.com 

VSM Abrasives will feature its coated abra- 
sives, including fiber discs, belts, PSA, and vel- 
cro discs. 

Walter Surface Technologies 
www.walter.com 

5349 

Walter Surface Technologies will spotlight its 
solutions for surface conditioning, shaping and 
preparation, surface finishing, cleaning, and 
protection with technologies that include abra- 
sive systems, chemical cleaners, lubricants, 
and biotechnology. 

Washington Alloy Co. 6746 
www.weldingwire.com 

Wayne Trail Technologies, Inc.  5769 
www.waynetrail.com 

Wayne Trail Technologies will feature its capa- 
bilities to supply systems and automation used 
in metal forming, metal joining, and metal fab- 
ricating industries. Market technology seg- 
ments include press automation; robotics, 
welding, and fixturing; laser systems; tube 
bending and fabricating; hydroform and struc- 
tural frame automation; system integration; 
and build to print/manufacturing services. 

Weartech International, Inc. 
www. weartec h. net 

6506 

Weartech International, a manufacturer of 
cobalt- and nickel-based wear, corrosion, and 
high-temperature resistant alloys, will highlight 
its hardfacing consumable rods, electrodes, 
wires, and powders. In addition, services are 
available to cast solid alloy parts and provide 
machining and hardfacing. 

WEC Equipment & Machining 
Solutions 5461 
www.aggressive-equipment.com 

WEICON, Inc. 
www.weicon.com 

Weiler Corp. 
www.weilercorp.com 

6940 

5615 

Weiler will showcase its brushes and abrasives 
for the fabrication and welding industry. The 
company will also feature its Roughneck® 
weld cleaning brush line with the Dually™ dual 
hex nut stringer bead wheel. Tiger® flap discs, 
Vortec Pro™ flap discs, and general-purpose 
cutting and grinding wheels. 

Weld Engineering Co. 
www.weldengineering.com 

6316 

Weld Engineering will be displaying its complete 
line of medium- and heavy-duty submerged arc 
flux handling systems, including air and electric 
powered automatic, portable, and tractor units. 
Also on display will be advanced pressure feed 

and recovery systems and flux rebake and hold- 
ing ovens. Live demonstrations of flux recovery 
will be taking place continuously. 

Weld-Aid Products 
www.weldaid.com 

6549 

The company will highlight its Nozzle Kleen® 
coatings that maximize tip, nozzle and diffuser 
life by preventing spatter buildup; its Weld 
Kleen® coatings to minimize grinding by pre- 
venting spatter build-up on parts and fixtures; 
Lube-Matic® coatings for maximizing tip and 
liner life by cleaning and lubricating welding 
wires; and Brite Zinc® for a high-luster, zinc- 
rich, rust-inhibiting coating. 

Weld.com 
www.weld.com 

5428 

Weld.com will connect people, products, and 
services globally with a goal to create an envi- 
ronment where you can find all the information 
you need throughout the welding and cutting 
industry in a quick and easy-to-navigate Web 
site, one click at a time. It is a go-to resource 
for everything welding and cutting. 

Wei das Co. 
www.weldas.com 

Weldcoa 
www.weldcoa.com 

5718 

6825 

Weldcoa will feature its automated cylinder fill- 
ing equipment, material handling, and gas fill- 
ing equipment for welding supply and gas dis- 
tributors, as well as its specialization in 
palletized truck, trailer, fill plant, and other re- 
lated palletized equipment. 

Wei dc raft 
www.weldcraft.com 

5950 

Weldcraft will be showcasing its GTAW torches 
and accessories, including its Crafter Series, 
WP Series, MicroTig™ and Quick Connect™ 
System, designed to improve quality and per- 
formance. Company representatives will be 
available to answer questions and provide 
product recommendations. The company will 
share space with Bernard, Hobart Brothers, 
Smith Equipment, and Tregaskiss. 

WeldDaddy/Secoa Technology 5361 
www.welddaddy.com 

WeldDaddy will showcase its spatter defense 
systems for protective coating of GMAW torch 
assemblies (nozzles, contact tips, and dif- 
fusers), as well as for weld tooling and fixtur- 
ing. Product demonstrations will be conducted. 

Welding Alloys Group 
www.welding-alloys.com 

6520 

The company will feature its tubular welding 
wires and automatic welding equipment for 
many applications. 

Welding Equipment 7156 
Manufacturers Committee (WEMCO) 
www.aws.org/wemco 
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welding 
innovations 

from KIMBERLY-CLARK PROFESSIONAL* 

\- C*6 

JACKSON SAFETY* W60 
TRUESIGHr Auto-Darkening Filter (ADF) 

New TRUESIGHT* ADF was designed by 

welders for welders, incorporating conveniences 

for all experience levels. 

• Navigate through multiple modes with 
the touch of a gloved hand 

• 30% larger viewing area1 with clear shade 3 
enhances your view 

• Built-in magnifying lens holder 
• Multiple built-in ease-of-use 

conveniences 
' Largerthan W60 NEX6EN* Digital ADF 

JACKSON SAFETY* R60 AIRMAX* 
Powered Air Purifying Respirator (PAPR)2 

New AIRMAX* PAPR delivers quality, affordable, 

NIOSH-approved HE protection from particulate 

contaminants while you weld. 

• Protects against hexavalent chromium fumes 
•Variable Auto-Darkening Filter (ADF) 
•Flame-retardantface seal and breathing hose 
• Lightweight blower unit 

1 The JACKSON SAFETY' R60 AIRMAX' Powered Air Purifying Respirator 
features the JACKSON SAFETY' W40 Series Variable Auto-Darkening Filt 

it. Breathe it. Believe novative Soiutio 

Learn more at www.kc-safetY.com/AWS 

For Info go to www.aws.org/ad-index 

See Us at FABTECH booth #6302 
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Corporate Memberships for Companies 
Large or Small 
Find the AWS Corporate Membership 
that best fits your organization. 

Sustaining Company 
Join an elite group of 500+ leading companies in 
the materials joining industry. Sustaining 

■ Company Membership is AWS' most prestigious 
level of membership, and is perfect for companies 
looking for the Best Value of all AWS Memberships. 
Upon becoming a Sustaining Company member, 
you'll receive your choice of one of three exclusive money-saving benefits: 
DAWS Standards Library ($10,000+ Value). 
2.) Discount Promotional Package - save 5% on Welding Journal advertising. 
3.) 10 additional AWS Memberships ($920 value). 

^  Supporting Company 
The ideal fit for mid-size companies that want to give their employees the power of 
AWS, but need more than one Individual Membership. AWS Supporting Company 
Members have access to practical knowledge on how to improve productivity, solve 
production problems and improve their competitive position. 

Affiliate Company 
Independent Welders and Welding Shops worldwide can take advantage of an AWS 
Affiliate Company Membership. Designed exclusively for independent welding and 
fabricating shops, this membership was developed to meet specific needs; to keep you better 
informed, aware and responsive to the tides and trends of the welding industry; to improve 
productivity, solve production problems, and improve your competitive position. AWS Affiliate 
Company Members are provided with benefits to help them compete in the marketplace. 

Welding Distributor 
Welding Distributors worldwide can take advantage of this Membership designed 
to help increase their end-user base and improve their competitive position in the 
marketplace. AWS' web of communication tools will put distributors in touch with key 
industry manufacturers, including AWS' nearly 1,000 Sustaining and Supporting Company 
Members, most of which are leading producers of welding and equipment supplies. Any 
welding distributor, small or large, would greatly benefit from this membership. 

Educational Institution 
Designed exclusively for educational institutions that strive to maintain the 
professionalism of their teaching staff, and strive to be a leader in the education 
community. AWS Educational Institution Members are committed to the future of the 
industry, and set a great example for their educators, staff and students. AWS Educational 
Institution Members are provided with benefits to help Mmorinrm uioiriirm Cn^iotu 
their educators, staff and students. ^ *" 

To Learn More About AWS Corporate Memberships, please call 800-443-9353, ext. 480, 
or visit www.aws.org/membership 
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4 SPECIAL 
Welding Products Company 

i« 
LOCAL ACCESS 
to Global Brands 
and Trademarks 
Americas: 
Newton, Houston, 
Toronto, Calgary 
Europe: 
United Kingdom 
Asia Pacific: 
Singapore 
Shanghai 
Middle East 
A India: 
Partner 
Distributors 

1.800.624.3411  • www.specialmetalswelding.com 

INCONEL 
INCOLOY 
INCOFLUX 
INCO-CORED 
INCO-WELD 
MONEL 
NI-ROD 
NIMONIC 
DURANICKEL 
686CPT 
725NDUR 

or* trodvmorkt of 
fht Special Mvtalf 
Group of Companies 

For info go to www.aws.org/ad-index See Us At The FABTECH booth #6538 

The Welding Equipment Manufacturers Com- 
mittee (WEMCO) is a standing committee of 
the American Welding Society (AWS) dedi- 
cated to providing a common voice to the weld- 
ing industry. This organization represents man- 
ufacturers who make products for welding 
processes and applications. It also provides in- 
formation and services to welding industry 
end-users, distributors, and manufacturers, as 
well as promotes coalitions between AWS, 
GAWDA, and other industry organizations. 
WEMCO hosts beneficial annual events, which 
includes first-class business speakers and key 
industry leaders, enlightening presentations, 
and dynamic forums. Members are exposed to 
networking opportunities that promote and ex- 
change ideas in a noncompetitive atmosphere. 

Welding Technology Corp. 6452 
www.weldtechcorp.com 

Weldlogic, Inc. 6504 
www.weldlogic.com 

Weldlogic will promote its automated welding 
systems including programmable power sup- 
plies, micro-GTA systems, lathe-type weld po- 
sitioners, seam welding machines, plate bend- 
ing rolls, and custom systems. 

product. Whether bolted together into large 
beds or used individually, platens last a long 
time. The company also will exhibit its flame 
clear pyramids to protect oxyfuel and plasma 
cutting tables. 

Weldship Corp. 

Wendt USA, LLC 
www.wendtusa.com 

7028 

6716 

Wisconsin Wire Works, Inc.        5515 
www.wisconsinwireworks.com 

Wisconsin Wire Works will exhibit its copper and 
bronze wires for the welding and thermal spray 
industries including deoxidized copper, silicon 
bronze, phosphor bronze, and aluminum 
bronze, as well as naval bronze, low-fuming 
bronze, and nickel silver brazing rods and wire. 

This specialty manufacturer will spotlight its 
abrasive, finishing, and polishing products for 
metal fabrication including abrasive, nonwo- 
ven, and felt versions for grinding, blending, 
and polishing applications. Selection includes 
a wide range of sizes and specifications to 
cover both common and specialized needs. 

Witt Gas Controls 
www.wittgas.com 

6431 

Witt will feature its gas control and gas safety 
equipment including gas mixers, gas analyzers, 
leak detection systems, flashback arresters, 
check valves, pressure regulators, and more. 

Western Enterprises 
www.westernenterprises.com 

5303 Wolf Robotics, LLC 
www.wolfrobotics.com 

6322 

Western Enterprises will present its line of 
products that are primarily used in the control, 
transmission, and storage of compressed 
gases for industrial, medical, and specialty gas 
applications. 

Weldsale, LLC 
www.weldsale.com 

6913 

WireCrafters, Inc. 
www.wirecrafters.com 

6814 

Wolf Robotics will present its capabilities as a 
metalworking integrator offering standard 
cells and custom engineered systems for arc 
welding and cutting, machine tending, and 
material removal applications, as well as full- 
time customer service, and operation and 
process training. 

Weldsale will feature its platens where one can 
weld, bend, straighten, cut, heat, grind, glue, 
drill, hammer, twist, screw, and assemble a 

WireCrafters will highlight its perimeter guard- 
ing modules RapidWire-HD, the new Rapid- 
Guard, and the new line of stainless steel par- 
titions for the food, beverage, pharmaceutical, 
and medical markets. 

Wolverine Joining 
Technologies 
www.silvaloy.com 

7027 

Wolverine Joining Technologies will highlight its 
brazing alloys, solders, and fluxes including Sil- 
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MAGNETICS Kooler Inductors 

* 

lAi 
Magnetics       www.mag-inc.com 
1.800.245.3984  412.696.1333   magnetics@spang.com 

As the welding industry moves from transformer based 
power supply design to inverter based design, 
efficiency, size and dependability have become increasingly 
important. Magnetics® Kool Mp® E cores offer a cooler, 
Kialler and reliable solution for power factor boost 

ductors used in welding power sources. 

Cooler - Generally, inductors using gapped ferrite E cores can have 

excessive heat due to heavy copper losses from eddy currents caused by the 

fringing flux across the gap. Inductors made with Kool Mp E cores have a 

built-in distributed air gap and run cooler than those made with cores having 

discreet air gaps such as ferrites. 

Smaller - Because inductors made with Kool Mp E cores run cooler, it is 

possible to replace a larger component with a smaller size Kool Mp E core. 

Core size reduction is of particular importance in applications where efficient 

use of space and weight is a concern, for example portable devices. 

Reliable - Iron powder cores are subject to thermal aging, an irreversible 

increase in core loss as a result of prolonged exposure to elevated 

temperatures. Magnetics Kool Mp E cores do not degrade as temperature 

increases, making them a reliable choice for inductors in critical applications. 

For info go to www.aws.org/ad-index 

valoy® brand and a new generation of flux com- 
plimented brazing alloys. Products are offered in 
a wide variety of wire, rod, preforms, and strip. 

World Engineering Xchange, 
LLC (WEX) 
www.awspubs.com 

7322 

This is the official bookstore of the American 
Welding Society where you can order all the 
codes, standards, recommended practices, 
technology, training, handbooks, inspection, 
certification, and safety publications you need. 
Choose from an array of more than 200 tech- 
nical publications. 

Wuhan Welhel 
Photoelectric Co., 
www.welhel.com 

Ltd. 

Wuxi Yangtong Mechanical 
Equipment Co., Ltd. 
www.yangtong.com 

Xiris Automation, Inc. — 
Welding Division 
www.xiris.com 

Yaskawa America, Inc. 
www.motoman.com 

5341 

6542 

5669 

5709 

Yaskawa America will be demonstrating its Mo- 
toman new products including the fully inte- 
grated ArcWorld® IV-6200SL, which features 

dual MAI 400 welding robots and a "slim line" 
positioner; the MA3100 Master Arc welding 
robot with an extended-reach arm that reduces 
the need for tracks and is suited for use with 
larger workpieces; and the MotoEye™ LT and 
MotoEye LT-HD new software for arc welding 
joint-tracking applications. 

York Portable Machine Tools 
www.yorkmachine.com 

6443 

The company will show its portable, powerful, 
and easy-to-use bore welding machines and 
boring bars designed for on-site or in-shop re- 
pairs to worn pin and bearing fittings. Factory- 
trained field representatives will be on hand to 
answer your questions. 

Yunnan Hengyu Optical Electronics 
Co. (Optech Co.) 6529 
www.optech.cn 

The company specializes in developing and 
producing autodarkening welding helmets, 
which are in conformity with related EN and 
ANSI standards. 

Yuyao Tianyi Special Carborn 
Fiber Co., Ltd. 
www.cn-carbonfiber.com 

5442 

Zhejiang Changzheng Project Carbon 
Electrodes Co., Ltd. 5445 
www.czcarbon.com 

The company will feature its gouging carbons 
and torches, including pointed, jointed, flat, 
and hollow rods, as well as its regulators, cable 
connectors, and ceramic weld backing. 

Zhejiang Youli Electric and 
Machine Co., Ltd. 5319 
www.youlimachine.com 

Zhejiang Zenli Rectifier 
Manufacture Co., Ltd. 5520 
www.chinazenli.com 

Zhengzhou Anxin 
Abrasives Co., Ltd. 6630 

Zhongda Special 
Steel Co., Ltd. 6568 
www.zhongdasteel.com 

ZJ Industries, Inc. 6937 
www.zjindustriesinc.com 
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Select-Arc Metal Cored Electrodes 

Select-Arc, Inc., a leader in advancing 
metal cored technology, has expanded 
its comprehensive line of premium 
metal cored electrode products to 
better serve your growing demands. 

Whatever your critical welding 
application - from automotive 
exhaust systems to construction 
equipment, power generation plants 
to earthmoving machinery, railcars 
to shipbuilding, and many more - 
Select-Arc offers just the right metal 
cored product to meet your exacting 
specifications. The Select carbon steel 

and low alloy metal cored wires and 
our extended family of SelectAlloy 
stainless steel, metal cored electrodes 
are designed to enhance your produc- 
tivity and increase your profitability. 

Select-Arc metal cored electrodes 
provide these significant benefits: 

• High travel speeds 
• Reduced fume generation 
• Ability to handle poor fit-up 
• Very smooth spray transfer 
• Superb bead geometry 
• No spatter or slag to clean up 

• Elimination of cold lap 
• Reduction of subsurface porosity 

For more information on finding the 
Select-Arc metal cored electrode that 
is ideal for your specific application, 
call us at 1-800-341-5215 or visit 
our website at www.select-arc.com. 

SELECT 

AJxCx INC. ( 

For Info go to www.aws.org/ad-index 



COMING 
EVENTS NOTE: A DIAMOND (*) DENOTES AN AWS-SPONSORED EVENT. 

Offshore Technology Conf. and Exhibition (OTC Brasil 2011). 
Oct. 4-6, Riocentro, Rio de Janeiro, Brazil; www.otcbrasil.org. 

TUBOTECH, 6th Int'l Trade Fair for Pipes, Valves, Fittings, and 
Components. Oct. 4-6, Imigrantes Exposicoes Exhibition 
Center, Sao Paulo, Brazil. Organized by Messe Diisseldorf North 
America and Grupo Cipa (Brazil); www.mdna.com. 

Made  Lean  in  America,  The  Conference.   Oct.  5,  6.  The 
MassMutual Center, Springfield, Mass. lela.glikes@umb.edu, 
GBMP, 100 Morrissey Blvd., McCormack 5th FL, Boston, Mass. 

GAWDA Annual Convention. Oct. 9-12, Times Square Marriott 
Marquis, New York, N.Y. Gases and Welding Distributors 
Assoc; www.gawda.org. 

Brazil Welding Show and Corte & Conformagao de Metais. Oct. 
18-21. Expo Centre Norte, Sao Paulo, Brazil. Organized by Messe 
Essen and supported by DVS, German Welding Society; 
www.arandanet.com.br/eventos2011 /ccm/index2.html. 

AWST — 2011, Advances in Welding Science and Technology for 
Construction, Energy, and Transportation Systems. Oct. 21-22, 
Gloria Golf Resort, Antalya, Turkey; www.awst2011.com. 

ICALEO®, 30th Int'l Congress on Applications of Lasers & Elec- 
tro-Optics. Oct. 23-27. Hilton Hotel, Walt Disney World® Re- 
sort, Orlando, Fla. AWS is a Cooperating Society of this event and 
AWS members receive the same discounted conference registra- 
tion fee as LIA members. Presented by Laser Institute of Amer- 
ica (LIA); www.icaleo.org. 

SOUTH-TEC. Oct. 11-13. Charlotte Convention Center, Char- 
lotte, N.C. Sponsored by Society of Manufacturing Engineers; 
www. southteconline. com. 

SMTA Int'l Conf. and Expo. Oct. 16-20, Fort Worth Convention 
Center, Fort Worth, Tex. Surface Mount Technology Assn. Int'l., 
www. smta. org/smtai. 

ASNT Fall Conf. and Quality Testing Show. Oct. 24-28. Palm 
Springs Convention Center, Palm Springs, Calif.; www.asnt.org. 

Heat Treat 2011,26th Conf. and Expo., colocated with Gear Expo. 
Oct. 31-Nov. 2. Duke Energy Convention Center, Cincinnati, 
Ohio. Sponsored by ASM Fleat Treating Society; http://hts.as- 
mintemational.org/content/Events/Heattreat/. 

Canadian Manufacturing Technology Show. Oct. 17-20. Direct 
Energy Centre, Toronto, Ont., Canada. Sponsored by Society of 
Manufacturing Engineers; www.cmts.ca. 

China Aerospace & Aviation Technology Show(CAATS), Nov. 
1-5. SNIEC, Shanghai, China; www.caats.aero/. 
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WHETHER VOUM WELO*NG SHIPS  PRCSSURC VESSELS 
PIPE  TANKS OM STRUCTURAL STEEL WE CAN HELP YOU 

WELD MORE EFFICIENTLY 

CERBACO WELD BACKINGS LET YOU ACHIEVE 

X-RAY OUAUTY FULL PENETRATION WELDS 

WITH OUR EXTENSIVE LINE O? BACKING MATERIALS AND 
OUR SEASONED ABILITY FOR CUSTOMIZATION 

CERBACO IS THE ONI SOURCE POR 
WELD BACKINGS 

UfADe IN USA 'f 

WWWCeRBACOCOM 
lERBACOCOM 

PHONE: 908-996-1333 
FAX: 908-996-0023 

For info go to www.aws.org/ad-index 

Eg 
Experts in Resistance Welding 

Over 75 years of 
reliable service 

to customers 
across the globe. 

ii 

I 

Come see us at FABTECH Booth #5314 
Stationary Welders 

lightweight Weld Guns 
Servo-spot Weld Guns 

Welding Monitors 

Welding Controls 
Transformers 
Automatic Nut 
& Bolt Feeders 

Visit our redesigned website 
wiiiiw.dengensiia.com 

for more info, pictures and videos 

440.439.8081 
440439.8217 fax 

saies@dengeusha.ci 

For info go to www.aws.org/ad-index 
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18th Steelmaking Conf. Nov. 1-3. City Center Rosario, Rosario, 
Santa Fe, Argentina. Sponsored by Argentina Welding Institute. 
www.siderurgia.org.ar/confl 1; conferencia2011@siderurgia.org.ar. 

♦FABTECH. NOV. 14-17. McCormick Place, Chicago, 111. This ex- 
hibition is the largest event in North America dedicated to show- 
casing the full spectrum of metal forming, fabricating, tube and 
pipe, welding equipment, and myriad manufacturing technolo- 
gies. Contact American Welding Society, (800/305) 443-9353, ext. 
264; www.fabtechexpo.com or www.aws.org. 

International WorkBoat Show. Nov. 30-Dec. 2. Ernest N. Morial 
Convention Center, New Orleans, La.; www.divbusiness.com. 

Fray Int'l Symposium on Metals and Materials Processing in a 
Clean Environment. Dec. 4-7. Hilton Cancun Golf & Spa Resort, 
Cancun, Mexico. Sponsored by American Welding Society and 
other organizations; www.flogen.com/FraySymposium, or contact 
Florian Kongoli, chairman, fkongoli@flogen.com. 

Power-Gen® Int'l. Dec. 13-15. Las Vegas Convention Center, Las 
Vegas, Nev.; (888) 299-8016; www.power-gen.com/index.html. 

SSPC 2012 Greencoat. Jan. 30-Feb. 2. Tampa Convention Cen- 
ter, Tampa, Fla. The Protective Coatings Society. Toll-free U.S. 
(877) 281-7772; (412) 281-2331; www.sspc.org/events. 

14th Middle East Corrosion Conf. and Exhibition. Feb. 12-15. 
Gulf Int'l Convention Center, Gulf Hotel, Kingdom of Bahrain. 
Sponsored by Bahrain Society of Engineers; www.mecconline.org. 

Tube 2012, Int'l Tube and Pipe Trade Fair. March 26-30. The Fair- 
grounds, Diisseldorf, Germany. To exhibit in the North American 

UL Switch Rated 

WELDING 
RECEPTACLES 

PRESS HERE 
(to break load)   A combination plug, 

} \      receptacle and d iscon nect 
switch in one device 

• Simplifies connect & 
disconnect of welders 

For info go to www.aws.org/ad-index 

FERITSCOPE® FMP30 Measurement 
: the Ferrite Content in Austenitic 
and Duplex Steel 
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Fischer's Feritscope® FMP30 
is the ideal solution for fast, 
precise measurement of ferrite 
content of constructional steels, 
welded claddings, austenitic 
stainless steels and duplex steels. 

• Non-destructive measurement 
,  in the range of 80% Fe or 0-120 
1 WRC number. 

• Battery or AC powered 
• Large, backlit display 

^ • Automatic probe recognition 
• Statistical evaluation 
• USB interface 
• Multiple application memories 
• Fischer DataCenter Software 
Bluetooth wireless technology 

>Jt«k.alW   \\ 

1-800-243-8417 • 1-860-683-0781 • Fax: 1-860-688-8496 
www.FiscIier-TecIinology.com • iiifo@i5scher-fecIinoIogy.com 

zm 
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Removes 
contaminants from 
compressed air 

■ Eliminates 
arc-sputter 

Prolongs life 
of electrodes 

Cleaner, faster, 
smoother cuts 

Ask your 
supplier for a 
Motor Guard Filter 

For info go to www.aws.org/ad-index 

MOTOR GUAI 
(800) 227-2822 

www. motorguardplasma .com 
For info go to www.aws.org/ad-index 
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Hardfacing Products 
Tungsten 
Carbide 

• Flux- and Metal Cored 

PTA • Welding Powders 
PTA • Systems / Torches 
LASER - Cladding 

Electrodes 
Oxyac»tyler>c Welding 

Thermal Spray 
Powders & Wires 

• Flanw Spraying 

• Plasma Spraying 

• Are Spraying: ASP 

• High Vetocity Spraying: 

HVOF / HVAf / HVCW 

l>l Nl M I v\ 
Mill 1-44 ■Miulh. Itl.li: I 

C amrmt. l\   r».MIl 

toit-U; i mot:»*-««- 
III «»k-«w J<-« 

— "41: t^lcn-n 4un»mu«« <tMli 

For info go to www.aws.org/ad-index 

Pavilion, contact Messe Diisseidorf North America, (312) 781- 
5180; FAX (312) 781-5188; www.mdna.com. 

♦5th Int'l Brazing and Soldering Conf. April 22-25, Red Rock 
Casino Resort Spa, Las Vegas, Nev. A joint activity of the Amer- 
ican Welding Society and ASM International®, it will bring to- 
gether scientists and engineers from around the world who are in- 
volved in the research, development, and application of brazing 
and soldering. www.asmintemational.org/IBSC. 

Optimizing Operations through Continuous Improvement Conf. 
June 26-28, Loews Vanderbilt Hotel, Nashville, Tenn. Sponsored by 
Tube & Pipe Assn., Int'l; UK-based Int'l Tube Assn.; and Fabricators 
& Manufacturrers Assn., Int'l; wwwpipetubeconf.com/nashville. 

♦ 65 th Annual Assembly of the International Institute of Welding 
(IIW). July 8-13. Hyatt Regency Hotel Denver and Colorado 
Convention Center, Denver, Colo. Sponsored by the American 
Welding Society, Edison Welding Institute, and Welding Research 
Council. Featured will be an international conference on Welding 
for Repair and Life Extension of Plants and Infrastructure. Visit 
www. iiw2012. com. 

Educational Opportunities 
ASME Section IX Seminars. Oct. 24-26, Houston, Tex.; Dec. 
5-7, Atlanta, Ga. Call Marian Hess (212) 591-7161; 
www. asme. org/Education/Courses/Public/. 

Brazing  Seminars.  Three-day programs beginning Oct.   11, 
Greenville, S.C.;   Nov. 15, Hartford, Conn. Kay & Associates, 
(860) 651-5595; dan@kaybrazing.com; www.kaybrazing.com. 
Canadian Welding Bureau Courses. Welding Inspection Courses 
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America Fortune Company 
FOR SALE: 

USED POSITIONER 

^^1 i   ilali'LH^I ^V 

America Fortune Company (AFC) was established in 
1995 in Houston, Texas, USA. In that year, the 1 st 
shipment of high pressure gas cylinders made by 
Beijing Tianhai Industry Co. LTD. (BTIC) was imported 
as a cornerstone. In August 2010, AFC merged with 
BTIC to become a division of BTIC. 

The New AFC is serving its customers with high quality 
and competitive price for all kinds of gas cylinders, 
cryogenic liquid cylinders and acetylene cylinders 
which are covered by product liability insurance. 

America Fortune Company 
6600 Sands Point Dr. Suite 121 
Houston, TX 77074 
Tel:713-779-8882 Fax: 713-774-1763 
http://www.americafortune.com 

For info go to www.aws.org/ad-index 

PEMA 5000 
• 11,000 lbs. 
• Tilt and Rotate 
• Drop Center 

$44,000.00 
Used robots, standard and custom weld cells 

ANTENEN RESEARCH 
9910 Charier Park    West Chester, OH 45069 

^  800-323-9555    www.antenen.com ^ 

For info go to www.aws.org/ad-index 

OCTOBER 2011 



and preparation courses for Canadian General Standards Board 
and Canadian Nuclear Safety Commission certifications. The 
CWB Group, www.cwbgroup.org. 

CWI/CWE Preparation with Exam. AWS Certified Welding 
Inspector and AWS Certified Welding Educator, two-week-long 
classes beginning Oct. 3, Oct. 31, Dec. 5. Hobart Institute of 
Welding Technology, Troy, Ohio; www.welding.org; hiwt@weld- 
mg.o^-; (800) 332-9448. 

Die Casting Industry Online Webinars. Oct. 12, 19, 26; Nov. 2, 9, 
16, 30; Dec. 7,14; Jan. 11, 25; Feb. 8. Various topics, each 60 min 
long including Q&A session, begin 12 noon CST, $29 each ses- 
sion. North American Die Casting Assn. Visit 
www.diecasting.org/webinar for complete information. 

Grounding Courses. Oct. 20, 21, Chicago, 111. Instruction on how 
to protect equipment against lightning strikes and power surges. 
Lyncole XIT Grounding; www.lyncole.com; (800) 962-2610; (310) 
214-4000. 

Machinery Vibration Analysis Course. Nov. 15-18, Willowbrook, 
111. Vibration Institute, www.vibinst.org. 

Art Using Welding Technology Classes and Workshops. Miami, 
Fla. With artist and sculptor Sandra Garcia-Pardo. Meet the 
artist at www.theartlink.org; (786) 547-8681. 

ASM Int'l Courses. Numerous classes on welding, corrosion, fail- 
ure analysis, metallography, heat treating, etc., presented in 
Materials Park, Ohio, online, webinars, on-site, videos, and 
DVDs; www.asmintemational.org, search for "courses." 

For info go to www.aws.org/ad-index 

MAJOR NEW WELDING REFERENCE! 
AStK 

Material. 
The Materials 

Information Society 

ASM Handbook® 
Volume 6A: Welding 
Fundamentals and 
Processes 

Edited by Thomas Lienert, Thomas Siewert, Sudarsanam Babu, 
and Viola Acoff ♦ ASM International ♦ 2011 ♦ Approx. 850 pages 
ISBN: 978-1-61503-133-7 

Volume 6A: Welding Fundamentals and 
Processes is a focused revision is of the 1993 
welding process information Volume 6A: 
Welding, Brazing, and Soldering. This new 
volume expands on the fundamental principles 
of welding, including heat transfer, solidification, 
residual stress and distortion, and has an all-new 
section on modeling and simulation of welding 
processes. Articles cover all welding processes, 
are expert-written and peer-reviewed. 

www.asminternational.org/welding 

For info go to www.aws.org/ad-index 
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CERTIFICATION 
SCHEDULE 

Seminars, Code Clinics, and Examinations 

Certified Welding 
LOCATION 

Tulsa, OK 
Long Beach, CA 
Newark, NJ 
Nashville, TN 
Portland, OR 
Roanoke, VA 
Cleveland, OH 
Detroit, MI 
Miami, FL 
Atlanta, GA 
Dallas, TX 
Sacramento, CA 
Spokane, WA 
Chicago, IL 
Syracuse, NY 
Miami, FL 
Houston, TX 
Reno, NV 
Los Angeles, CA 
St. Louis, MO 
Corpus Christi, TX 

Inspector (CWI) 
SEMINAR DATES 

Oct. 16-21 
Oct. 16-21 
Oct. 16-21 
Oct. 16-21 
Oct. 23-28 
Oct. 23-28 
Oct. 23-28 
Oct. 23-28 
Oct. 23-28 
Oct. 30-Nov. 4 
Nov. 6-11 
Nov. 6-11 
Nov. 6-11 
Exam only 
Dec. 4-9 
Dec. 4-9 
Dec. 4-9 
Dec. 4-9 
Dec. 4-9 
Exam only 
Exam only 

EXAM DATE 

Oct. 22 
Oct. 22 
Oct. 22 
Oct. 22 
Oct. 29 
Oct. 29 
Oct. 29 
Oct. 29 
Oct. 29 
Nov. 5 
Nov. 12 
Nov. 12 
Nov. 12 
Nov. 17 
Dec. 10 
Dec. 10 
Dec. 10 
Dec. 10 
Dec. 10 
Dec. 10 
Dec. 31 

Certified Radiographic Interpreter (CRI) 
LOCATION SEMINAR DATES EXAM DATE 

Pittsburgh, PA Oct. 17-21 Oct. 22 
Allentown, PA Nov. 7-11 Nov. 12 
The CRI certification can be a stand-alone credential or can 
exempt you from your next 9-Year Recertification. 

Certified Welding Sales Representative (CWSR) 
CWSR exams will also be given at CWI exam sites. 

Certified Welding Educator (CWE) Seminar and exam are 
given at all sites listed under Certified Welding Inspector. 
Seminar attendees will not attend the Code Clinic portion of the 
seminar (usually the first two days). 

Certified Robotic Arc Welding (CRAW) 
CONTACT 

(216) 383-8542 
(937) 667-0800 
(248) 391-8421 
(937) 667-0800 
(414) 297-6996 

9-Year Recertification Seminar for CWI/SCWI For current 
CWIs and SCWIs needing to meet education requirements with- 
out taking the exam. The exam can be taken at any site listed 
under Certified Welding Inspector. 
LOCATION SEMINAR DATES EXAM DATE 

Dallas, TX Oct. 17-22 No exam 
New Orleans, LA Nov. 7-12 No exam 
Miami, FL Dec. 11-17 No exam 

International CWI Courses and Exams Schedules 
Please visit www.aws.org/certification/inter_contact.html. 

Certified Welding Supervisor (CWS) 
LOCATION SEMINAR DATES EXAM DATE 

Norfolk, VA Oct. 17-21 Oct. 22 
CWS exams are also given at all CWI exam sites. 

WEEK OF LOCATION 

Oct. 24     Lincoln Electric Co., Cleveland, OH 
Oct. 31     OTC Daihen, Inc., Tipp City, OH 
Nov. 7      ABB, Inc., Auburn Hills, MI 
Dec. 12    OTC Daihen, Inc., Tipp City, OH 
On request: MATC, Milwaukee, WI 

Certified Welding Engineer (CWEng) Exam can be taken at 
any site listed under Certified Welding Inspector. No preparatory 
seminar is offered. 

Senior Certified Welding Inspector (SCWI) Exam can be 
taken at any site listed under Certified Welding Inspector. No 
preparatory seminar is offered. 

Application deadlines are six weeks before the scheduled seminar 
or exam. Late applications will be assessed a $250 Fast Track fee. 

Important: This schedule is subject to change without notice. Please 
verify your event dates with the Certification Dept. and confirm 
your course status before makingyour travel plans. For informa- 
tion, vw;f www.aws.org/certification, or call (800/305) 443-9353, 
ext. 273, for Certification; or ext. 455 for Seminars. Apply early to 
avoid paying the $250 Fast Track fee. 

OXYLANCE INC 

n *" 
Thermic Torches (Burning Bars) 

We manufacture complete thermic cutting systems for 
large and small jobs, from cutting heavy castings to 
piercing starter holes in plate and removing frozen pins. 

Quality products manufactured in the U.S.A. 

Oxygen 
Vaporizers 
for Rent 
orSaie 

For information call (800) 333-9906  •  www.oxylance.com  •   info@oxylance.com 

Cool Shirt by Oxylance keeps 
you cool in hot environments 

3 OCTOBER 2011 
See us at FABTECH booth #6946        For info go to www.aws.org/ad-index 



COMPETENCE 
IN FILLER METALS 

From pipelines to power plants construction, from steel structure to oil 

and gas production and refinery facilities - each project places different and 

special requirements on filler metals. With its 6 strong product brands the Bohler 

Welding Croup provides the solution for any challenge. Quality,Time, Reliability. 

Whenever and wherever there are high demands to be fulfilled count on us. 

Bohler Welding Group 

USA       Tel: (800) 527 0791 | www.bwgus.com 

Tel: (800) 441 7343 | www.avestawelding.com 

Canada Tel: (888) 725 3593 | www.bwgca.com 

www.boehlerweldinggroup.com 

FULFILLING HIGH DEMANDS 
See Us at FABTECH booth #5764 
For Info go to www.aws.org/ad-index "I Bohler VTP FONTARGEN Avesta 
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WELDING 
WORKBOOK Datasheet 327 

Double-Groove Welds 

The selection of groove weld type and configuration is influ- 
enced by accessibility, economy, the particular design of the struc- 
ture being fabricated, distortion control, and the type of welding 
process to be used. 

Square-groove welds are economical, provided satisfactory 
soundness and strength can be obtained. However, their use is 
limited to relatively thin material. For thick joints, the edge of 
one or more members must be prepared to a particular geome- 
try to provide accessibility for welding and ensure the desired 
soundness and strength. 

In the interest of economy, joint designs should be selected 
with root openings and groove angles that require the smallest 
amount of weld metal while providing sufficient accessibility to 
achieve sound welds. The selection of a root opening and groove 
angle is also greatly influenced by the metals to be joined, the lo- 
cation of the joint in the weldment, distortion and shrinkage con- 
trol, and the performance required. 

Double-groove welds are groove welds made from both sides. 
Figure 1 shows the various types of double-groove welds. 

Fig. 1 — The different types of double-groove welds. 

Excerpted from the Welding Handbook, Vol. 1, ninth edition, and AWS A3.0M/A3.0:2010, Standard Welding Terms and Definitions. 
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BY HOWARD M. WOODWARD 
woodward @ aws.org 

Pros Hone Their Welding Skills at the 
AWS Instructor Institute 

The 2011 AWS Instructors Institute 
was held July 24-28 at AWS headquar- 
ters in Miami, Fla. Listed here are the 
attendee's name and District number. 
Jessee Crosby, 1; Thomas Colasanto, 2 
Sharon Bally, 3; Robert Simpson, 4 
Sherman Smith, 5; Harry Carlson, 6 
Elisa Ramsey, 7; Jim Thompson, 8; Cyn- 
thia Harris, 9; Michael Sampson, 10; 
Roy Bailiff, 11; Bob Bruss, 12; Allan 

Tomnitz, 13; Coy Hall, 14; Jay Gerdin, 
15; Greg J. Siebert, 16; Paul Stanglin, 
17; Drew Fontenot, 18; Ken Nelson, 19; 
Robert Ulibarri, 20; Jason Corder, 21; 
and Scott Miner, 22. Assisting with the 
instruction were facilitator Ed Norman, 
District 13 Director Rick Polanin, Dis- 
trict 5 Director Steve Mattson, Nick Pe- 
terson and J. C. Cowley with Miller Elec- 
tric Mfg. Co., Jason Schmidt and Lou 

Kleinsmith with Lincoln Electric Co., 
Jay Ginder and Shelby Smith represent- 
ing ESAB Welding & Cutting Products, 
and Ronnie Mercer with Thermadyne. 
AWS staff members assisting with the 
program included David Hernandez, di- 
rector, education development; Nichole 
Bradley, academic program coordinator; 
and Martica Ventura, director of opera- 
tions, education services. 

The Annual Meeting of the members 
of the American Welding Society will be 
held Monday, Nov. 14, 2011, beginning at 

Notice of AWS Annual Meeting 
9:00 AM at McCormick Place, Chicago, 
111. The regular business of the Society will 
be conducted, including election of offi- 

cers and ten members of the Board of Di- 
rectors. Any business properly brought be- 
fore the membership will be considered. 

Nominations Sought for National AWS Officers 
AWS members who wish to nominate candidates for Presi- 

dent, Vice President, Treasurer, and Director-at-Large on the 
AWS Board of Directors for the term starting Jan. 1, 2013, may 

1. Send their nominations by Oct. 4, 2011, to Gricelda Man- 
alich, gricelda@aws.org, c/o John C. Bruskotter, chairman. Na- 
tional Nominating Committee, or 

2. Present their nominations in person at the open session of 
the National Nominating Committee meeting scheduled for 2:00 

to 3:00 PM, Tuesday, Nov. 15, 2011, at McCormick Place, 
Chicago, 111., during the FABTECH show. Nominations must be 
accompanied by biographical material on the candidate, includ- 
ing a written statement by the candidate as to his or her willing- 
ness and ability to serve if nominated and elected, letters of sup- 
port, plus a 5- x 7-in. color portrait. Note: Persons who present 
their nominations at the show must provide 20 copies of the bi- 
ographical materials and written statement. 

WELDING JOURNAL 



Tech Topics 

TAG and ISAC Meet in Illinois 

Shown (from left) are Jerry Warren, Walter Sperko, David McQuaid, David Beneteau, Harold Gray, Tom Landon, Fred Schweighardt, Don 
Roger, Dave Landon, Mike Untermeyer, Matt Lucas, Duane Miller, Allen Sindel, Nigel Scotchmer, Clifford Mankenberg, Joe Campbell, 
Dave Fink, Ed Yevick, David Lee, Dan Galiher, John Gayler, Scott Murray, Dick Holdren, and Doug Kautz. 

The AWS Technical Activities Commit- 
tee (TAC) and the International Standards 
Activities Committee (ISAC) met Aug. 3, 
4 at CNH headquarters in Burr Ridge, III. 

TAC is an AWS member volunteer 
committee comprised of the chairs of each 
major AWS technical committee (for ex- 
ample, Dl Structural Committee, B2 Qual- 
ification Committee, A5 Committee on 

Filler Metals and Allied Materials Com- 
mittee, etc.) and six at-large members. 
TAC administers the activities for all AWS 
technical standards. Its principal role is to 
establish rules and procedures by which 
AWS standards are drafted, approved, and 
published. Also, TAC approves new stan- 
dard projects and reviews and approves 
pending publications. At Burr Ridge, TAC 

discussed the translation of AWS standards 
into additional languages, approved a new 
recommended practice for friction stir 
welding, discussed better methods to ad- 
dress interpretation requests, approved a 
new set of operating procedures, heard re- 
ports on activities in other organizations 
and committees (ASME, NESCC), and ad- 
dressed many other actions and issues. 

Standards for Public Review 
C1.1/C1.1:20XX, Recommended Prac- 

tices for Resistance Welding. Revised — $82. 
Review expired 9/26/11. 

C4.5M:2006 (R20XX), Uniform Desig- 
nation System for Oxyfuel Nozzles. Reaf- 
firmed — $25. Review expires 10/17/11. 

D15.2/D15.2M:20XX, Recommended 
Practices for Welding of Rails and Related 
Rail Components for use by Rail Vehicles. 
Revised — $38.50. Review expires 
10/17/11. 

G2.5/G2.5M:20XX, Guide for the Fusion 
Welding of Zirconium and Zirconium Al- 
loys. New — $25. Review expires 10/3/11. 

AWS was approved as an accredited 
standards-preparing organization by the 
American National Standards Institute 
(ANSI) in 1979. AWS rules, as approved 
by ANSI, require that all standards be open 
to public review for comment during the 
approval process. Draft copies may be or- 
dered from R. O'Neill, roneill@aws.org; 
(305) 443-9353, ext. 451. 

Standard Approved by ANSI 
A5.14/A5.14M:2011, Specification for 

Nickel and Nickel-Alloy Bare Welding Elec- 
trodes and Rods. Approved 8/9/11. 

ISO Standards for Welding 
In the United States, if you wish to par- 

ticipate in the development of Interna- 
tional Standards for welding, contact An- 
drew Davis, adavis@aws.org; (800/305) 
443-9353, ext. 466. Copies of draft interna- 
tional standards are available for review 
and comment from your national standards 
body, which in the United States is ANSI, 
25 W 43rd St., 4th FL, New York, NY 
10036; (212) 642-4900. Send comments re- 
garding ISO documents to your national 
standards body. 

Technical Committee Meetings 
All AWS technical committee meetings 

are open to the public. Persons wishing to 
attend a meeting should call the staff sec- 
retary of the committee. Dial (800/305) 
443-9353 at the extention shown. 

Oct. 5-7, A2 Committee and Subcom- 
mittees on Definitions and Symbols. 
Wheeling, WVa. Steve Borrero, ext. 334. 

Oct. 10-12, C3 Committee and Sub- 
committees on Brazing and Soldering. 
Providence, R.I. Steve Borrero, ext. 334. 

Oct.12, SHI Subcommittee on Fumes 
and Gases. Columbus, Ohio. Steve Hedrick, 
ext. 305. 

Oct. 25, C4 Committee on Oxyfuel Gas 
Welding and Cutting. Clearwater, Fla. 
Efram Abrams, ext. 307. 

The following meetings will be held at 
FABTECH in Chicago, 111. 

Nov. 14, C2 Committee and Subcom- 
mittees on Thermal Spraying. Efram 
Abrams, ext. 307. 

Nov. 14, C7 Committee on High Energy 
Beam Welding and Cutting. Brian Mc- 
Grath, ext. 311. 

Nov. 14, C7B Subcommittee on Energy 
Beam Welding and Cutting. Brian Mc- 
Grath, ext. 311. 

Nov. 14, D14G Subcommittee on Weld- 
ing of Rotating Equipment. Matt Rubin, 
ext. 215. 

Nov. 14, D18 Committee on Welding 
and Sanitary Applications. Steve Hedrick, 
ext. 305. 

Nov. 15, C5 Committee on Arc Welding 
and Cutting. Rakesh Gupta, ext. 301. 

Nov. 15, C6 Committee on Friction 
Welding. Brian McGrath, ext. 311. 

Nov. 15, D9 Committee on the Welding, 
Brazing, and Soldering of Sheet Metal. 
Alex Diaz, ext. 304. 

Nov. 15, D14 Committee on Machinery 
and Equipment. Matt Rubin, ext. 215. 
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Nov. 15, D14B Subcommittee on Gen- 
eral Design and Practices. Matt Rubin, 
ext. 215. 

Nov. 15, D14C Subcommittee on 
Earthmoving and Construction Equip- 
ment. Matt Rubin, ext. 215. 

Nov. 15, D14I Subcommittee on Hy- 
draulic Cylinders. Matt Rubin, ext. 215. 

Nov. 15, D15C Subcommittee on Track 
Welding. Steve Borrero, ext. 334. 

Nov. 15, D17D Subcommittee on Re- 
sistance Welding. Alex Diaz, ext. 304. 

Nov. 15, D17J Subcommittee on Fric- 
tion Stir Welding. Alex Diaz, ext. 304. 

Nov. 16, A5K Subcommittee on Tita- 
nium and Zirconium Filler Metals. Alex 
Diaz, ext. 304. 

Nov. 16, Bl Committee on Methods of 
Inspection. Brian McGrath, ext. 311. 

Nov. 16, BIB Subcommittee on Visual 
Examination of Welds. Brian McGrath, 
ext. 311. 

Nov. 16, D15 Committee on Railroad 
Welding. Steve Borrero, ext. 334. 

Nov. 16, D15A Subcommittee on 
Freight Cars and Their Materials. Steve 
Borrero, ext. 334. 

Nov. 16, D16 Committee on Robotic 

and Automatic Welding. Brian McGrath, 
ext. 311. 

Nov. 16, D17K Subcommittee on Fu- 
sion Welding. Alex Diaz, ext. 304. 

Nov. 16, G2D Subcommittee on Reac- 
tive Alloys. Call Alex Diaz, ext. 304. 

Nov. 17, Cl Committee on Resistance 
Welding. Efram Abrams, ext. 307. 

Nov. 17, C6D Subcommittee for Fric- 
tion Stir Welding. Brian McGrath, ext. 
311. 

Nov. 17, D17 Committee on Welding 
in the Aircraft and Aerospace Industries. 
Alex Diaz, ext. 304. 

Opportunities to Contribute to AWS Weiding Standards and Codes 
Volunteer to serve on an AWS techni- 

cal committee to help develop the stan- 
dards that serve industry's ever-changing 
needs. Currently, more than 1800 volun- 
teers participate on the 160 AWS techni- 

Local Heat Treating of Pipe Work 
The D10P Subcommittee for Local 

Heat Treating of Pipe to revise D10.10, 
Recommended Practices for Local Heating 
of Welds in Piping and Tubing. Contact B. 
McGrath, bmcgrath@aws.org; ext. 311. 

Joining Wrought Nickei Aiioys 
The G2C Subcommittee on Nickel Al- 

loys seeks volunteers to review G2.1M/ 
G2.1, Guide for the Joining of Wrought 
Nickel-Based Alloys, and participate in the 
meetings and teleconferences. Contact 
Alex Diaz, adiaz@aws.org, ext. 304. 

Oxyfuei Gas 
C4 Committee on Oxyfuei Gas Weld- 

ing to update C4.5, Uniform Designation 
System for Oxyfuei Nozzles; C4.6, Thermal 
Cutting — Classification of Thermal Cuts 
— Geometric Product Specification and 
Quality Tolerances; and to prepare C4.7, 

cal committees and subcommittees. 
Membership on AWS technical com- 

mittees is open to everyone. Review the 
committee openings outlined here, then 
contact the committee secretary listed to 

Recommended Practices for Safe Oxyacety- 
lene Welding of Steel. Efram Abrams, 
eabrams@aws.org; ext. 307. 

Thermai Spray 
C2 Committee on Thermal Spraying to 

update C2.19, Specification for the Appli- 
cation of Thermal Spray Coatings to Ma- 
chine Elements for OEM and Repair; 
C2.16, Guide for Thermal Spray Operator 
Qualification; C2.21, Specification for 
Thermal Spray Equipment Acceptance In- 
spection; and C2.25, Specification for Ther- 
mal Spray Feedstock — Solid and Compos- 
ite Wire and Ceramic Rods. The C2B Sub- 
committee on Thermal Spray Protection 
of Steel for C2.23, Specification for the Ap- 
plication of Thermal Spray Coatings (Met- 
allizing) of Aluminum, Zinc, and Their Al- 
loys and Composites for the Corrosion Pro- 
tection of Steel, and C2.18, Guide for the 
Application of Thermal Spray Coatings 

learn more about the advantages and re- 
sponsibilities for contributing to this im- 
portant work. E-mail the committee sec- 
retary listed, or call (800/305) 443-9353 at 
the extention shown. 

(Metallizing) of Aluminum, Zinc, and Their 
Alloys and Composites for the Corrosion 
Protection of Steel are revised, approved, 
and published in coordination with NACE 
and SSPC. Contact Efram Abrams, 
eabrams@aws.org; ext. 307. 

Magnesium Aiioy Fiiier Metais 
A5L Subcommittee on Magnesium 

Alloy Filler Metals to assist in the updat- 
ing of AWS A5.19-92 (R2006), Specifica- 
tion for Magnesium Alloy Welding Elec- 
trodes and Rods. Contact Rakesh Gupta, 
gupta@aws.org, ext. 301. 

Surfacing Industriai Miii Roiis 
D14H Subcommittee on Surfacing and 

Reconditioning of Industrial Mill Rolls 
to revise AWS 'DXA.l, Recommended Prac- 
tices for Surfacing and Reconditioning of 
Industrial Mill Rolls. Contact Matt Rubin, 
mrubin@aws.org, ext. 215. 

Overview of AWS Member Benefits 
Individuai Member 
Subscription to the Welding Journal plus 

members-only discounts on FedEx ship- 
ping. Liberty Mutual auto and home insur- 
ance, health insurance plans, auto rentals, 
T-Mobile services, credit cards, and major 
discounts on certifications, education, tech- 
nical publications, and AWS products. 

Sustaining Company Member 
Includes ten Individual memberships, an 

engraved Sustaining Company Member 
plaque, listing on the AWS Web site with hy- 
perlink to your company's Web site, and your 
choice of the AWS Standards Library with 
complimentary updates (a $10,0000 value), 

or discounts on Welding Journal advertising, 
or ten additional Individual memberships. 

Supporting Company Member 
Includes five Individual memberships, 

the engraved Supporting Company Mem- 
ber plaque, a listing on the AWS Web site, 
major members-only discounts. 

Educationai Institution Member 
Includes three Individual member- 

ships, engraved plaque, institution name 
listed on the AWS Web site with option to 
add a hyperlink to your Web site. 

Affiliate Company Member 
Includes one Individual membership. 

Affiliate Company Member certificate. 

your company name listed on AWS Web 
site, three Everyday Pocket Handbooks, 
storefront window decal. 

Weiding Distributor Member 
Includes five Individual memberships, 

free listing on Distributor Locator Map 
(interactive map on AWS Web site that 
allows end-users to find your locations 
quickly). Distributor Company Member 
plaque, and options for adding a hyper- 
link to your Web site. 

Visit www.aws.org/membership or call 
(800/305) 443-9353, ext. 480, for complete 
information about AWS memberships. 
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2011 District, Section, and Student Chapter Awardees 
Listed below are the awardees' District 

number, name, and Section affiliation. 

Section Meritorious Award 
1 Rick Moody, Boston 
2 Alex Duschere, Long Island 
4 Bill Rice, SW Virginia 
4 Mike Robinson, Tidewater 
4 Dean Johnson, Tidewater 
4 Christopher Gitthens, Triangle 
4 Eric Umphreyville, Triangle 
4 John Lafferty, Charlotte 
4 Chris Taylor, NE Carolina 
4 Bill Rhodes, SW Virginia 
4 David Cash, SW Virginia 
6 E. Burrell Fisher, Syracuse 
8 Frank Miller, Greater Huntsville 
8 Tim Singleton, Nashville 
8 Greg Ralphs, Nashville 
8 Travaris Irions, NE Mississippi 
8 George Smith, NE Mississippi 
9 Yating Chai, Auburn-Opelika 
9 Jennifer Head, Auburn-Opelika 
9 Heath Butler, Auburn-Opelika 
9 Suijiong Li, Auburn-Opelika 
9 Shen Horikawa, Auburn-Opelika 
9 Seon Baekim, Auburn-Opelika 
9 Mike Skiles, Acadiana 
9 John Tabony, Baton Rouge 
9 Cal Pepper, Baton Rouge 
9 Dave Hall, Birmingham 
9 Robert de la Vega, Birmingham 
9 Jerry Dennis, Birmingham 
9 Tim Howard, Mobile 
9 Steve Veal, Mobile 
9 Joey Rentrop, Morgan City 
9 Jimmy Goodson, New Orleans 
9 Aldo Duron, New Orleans 
9 Cynthia Harris, Pascagoula 
9 Darren Haas, Pascagoula 

10 Ward Riser, Drake Well 
10 Clyde Shetler, Stark Central 
10 Paul Revolinsky, Cleveland 
10 Mike Sherman, Cleveland 
10 Mike Sampson, Mahoning Valley 
13 Erik Purkey, Chicago 
14 Rick Suria, St. Louis 
14 John Woods, St. Louis 
14 Gary Marx, Tri-River 
14 Keith Titzer, Tri-River 
14 William Judd, Tri-River 
14 Joe Pawley, Lexington 
14 Josiah Miller, Indiana 
14 Tony Brosio, Indiana 
14 Joyce Kent, Louisville 
16 Richard Blaisdell, Kansas City 
17 Monte Breeden, Central Arkansas 
17 Angela Harrison, Central Arkansas 
17 Matt Fair, Central Arkansas 
17 Johnny Day, Oklahoma City 
17 Paul Stanglin, North Texas 
17 Debra Stanglin, North Texas 
17 Todd Fradd, Tulsa 
17 Patricia Fradd, Tulsa 
17 Phil Walker, Ozark 
17 Kenny McCoy, Ozark 
17 Ryan Rummel, Central Texas 
17 William Kielhorn, East Texas 
18 Walter Barrett, Corpus Christi 
18 Norman Salinas, Corpus Christi 
18 Mike Jordan, El Paso 
18 Justin Kirby, Houston 
18 Eric Vann, Houston 

18 Chris Caldarera, Lake Charles 
18 Fernando Garcia, Rio Grande Valley 
18 Kenny Moore, Rio Grande Valley 
18 Roger Dean, Sabine 
18 Tom Settle, San Antonio 
20 Joseph Davis, New Mexico 
20 Jonathan Jones, New Mexico 
20 Patrick Bauman, New Mexico 
20 Vince Alvardo, New Mexico 
20 Jeff Oliver, Colorado 
20 Randy Calhoon, Wyoming 
20 Jeremy Phillipson, Utah 
20 Nancy Carlson, Idaho/Montana 
20 Dale Mortensen, Idaho/Montana 
22 Jerry Wentland, Sacramento Valley 
22 Bill Wentzel, Sacramento Valley 

District Meritorious Award 
1 Gil Trigo, Montreal 
1 Michel Marier, Montreal 
2 Tom Gartland, Long Island 
2 Eric Dolan, New Jersey 
4 Ron Hunnicutt, Tidewater 
4 Greg Frederick, Charlotte 
6 E. Burrell Fisher, Syracuse 
8 Randy Hammonds, Greater Huntsville 
8 Charles Fredericks, Nashville 
9 Steve Scott, Auburn-Opelika 
9 Jim Sullivan, Mobile 

10 Marty Siddall, NW Pennsylvania 
10 Kenny Jones, Mahoning Valley 
11 Michael Palko, Detroit 
11 Raymond J. Roberts, Detroit 
12 Ben Newcomb, Madison-Beloit 
12 Al Sherrill, Fox Valley 
13 Charles Hubbard, Chicago 
13 Barney Piotrowski, Illinois Valley 
13 Zach Awad, JAK 
14 Earl Young, Tri-River 
14 Tony Brosio, Indiana 
16 Richard E. Blaisdell, Kansas City 
17 Angela Harrison, Central Arkansas 
17 Ryan Rummel, Central Texas 
18 Grant Peltier, Houston 
18 Chris Vanderslice, Houston 
20 Thomas Kienbaum, Colorado 
20 Pierrette Gorman, New Mexico 
21 Jim Hollenberg, Hawaii 
21 Ray Jablonski, Hawaii 

Section Educator Award 
2 Paul lannotta. Long Island 
4 Christopher Gitthens, Triangle 
4 Steven Dripps, SW Virginia 
4 Bobby Petty, SW Virginia 
4 Lori Safrit, Charlotte 
4 Steve Gore, Charlotte 
4 Anver Classens, Charlotte 
4 Walter Duke, Tidewater 
4 Paul Miller, Tidewater 
4 Richard Mimms, Tidewater 
4 Teresa Williams, NE Carolina 
6 Gordon McCaffer, Syracuse 
8 Bobby Graham, NE Mississippi 
8 Ricky Collier, NE Mississippi 
8 Jim Higdon, Greater Huntsville 
9 Arthur Savoy, Acadiana 
9 Tommy Smith, Acadiana 
9 Ronnie McBride, Auburn-Opelika 
9 Tim Turner, Birmingham 
9 Johnny Grimes, Mobile 
9 Owen Brown, New Orleans 
9 Paul Deslatte, New Orleans 
9 Herman Dykes, Pascagoula 

9 Cynthia Harris, Pascagoula 
9 William Harris, Pascagoula 

10 Nick Baughman, Stark Central 
10 Art Baughman, Stark Central 
10 Scott Burdge, Stark Central 
10 Travis Crate, Drake Well 
10 Mark Schreiber, Cleveland 
13 Jodi Jones, Blackhawk 
13 Larry Clevenger, Blackhawk 
14 Don Horvath, Tri-River 
14 Brent Wright, Tri-River 
14 Tom Newman, Tri-River 
14 Jamie Thomas, Lexington 
14 Mike Arand, Louisville 
14 Keith Otten, St. Louis 
14 Erin Fromson, Indiana 
14 Jim Phillips, Indiana 
14 Gary Blanchard, Indiana 
16 Grant Von Lunen, Kansas City 
17 Gilbert Moore, Tulsa 
17 Dwight Grayson, North Texas 
17 David Noah, Ozark 
17 Jerald White, Central Arkansas 
17 Michael Dugan, Central Arkansas 
17 Kyle Emmons, East Texas 
18 Oscar Medina, Corpus Christi 
18 Jose Gomez, El Paso 
18 Dan Jones, Houston 
18 Aaron Toups, Lake Charles 
18 Kenny Moore, Rio Grande Valley 
18 Richard Salinas, Rio Grande Valley 
18 Jason Bingham, Sabine 
18 Rick McAnally, Lake Charles 
18 Clifton Rogers, San Antonio 
18 Hamp Drew, San Antonio 
20 Edward McHenry, New Mexico 
20 Chris Martinez, New Mexico 
20 Jessie Ramos, New Mexico 
20 Glenn Ashley, Colorado 
20 Kevin Cruz, Colorado 
20 Leslie Punches, Wyoming 
20 Robert Udy, Utah 
20 Dale Mortensen, Idaho/Montana 
21 Jim English, California Central Coast 
22 Tim Connely, Sierra Nevada 
22 James Cooney, Sierra Nevada 
22 Mark Feuerbach, Sacramento Valley 

District Educator Award 
2 Donald Smith, New Jersey 
2 Joe Kass, Long Island 
4 Brandon Hoffner, Charlotte 
4 Russell Wahrman, Triangle 
6 Gordon McCaffer, Syracuse 
8 Lamar Gifford, Greater Huntsville 
8 Frank Miller, Greater Huntsville 
9 Dale Box, Pascagoula 
9 Dong-Joo Kim, Auburn-Opelika 

10 Nick Baughman, Stark Central 
10 Travis Crate, Drake Well 
12 Dan Crifase, Racine-Kenosha 
13 Mike Spangler, JAK 
14 John Durbin, Tri-River 
14 Alan Mattox, Lexington 
16 Grant Von Lunen, Kansas City 
17 Paul Stanglin, North Texas 
17 Steve Williams, Central Arkansas 
18 Clifton Rogers, San Antonio 
18 John McKeehan, Sabine 
18 Anne Matula, Corpus Christi 
20 Jeff Braegger, Wyoming 
20 Robert Ulibarri, New Mexico 
22 Dan Turner, San Francisco 
22 Scott Berry, Sacramento Valley 

OCTOBER 2011 



Section CWI of the Year Award 
1 Robert Coulstring III, Boston 
4 Ray Sosko, Charlotte 
6 Ken Schabert, Niagara Frontier 
8 Franklin Woodruff, NE Mississippi 
8 David Carwyle, NE Mississippi 
8 Kevin Reed, NE Mississippi 
9 Scottie Smith, Auburn-Opelika 
9 Frank Smith, Auburn-Opelika 
9 Stephen Mohon, Baton Rouge 
9 Mark Miller, Baton Rouge 
9 Roderick Kaiser, Baton Rouge 
9 Bill Cohea, Baton Rouge 
9 Howard Stephens, Birmingham 
9 Chris Fernandez, New Orleans 
9 Albert Theriot, New Orleans 
9 Larry Porter, Pascagoula 
9 William Harris, Pascagoula 

10 Richard Harris, Cleveland 
10 Michael Gromada, Mahoning Valley 
10 Michael Owens, Drake Well 
13 Paul Leadingham, Illinois Valley 
14 William Judd, Tri-River 
14 Coy Hall, Lexington 
14 Bruce Craig, Indiana 
14 Tony Brosio, Indiana 
14 Mike Arand, Louisville 
14 George Compton, St. Louis 
14 Cole Williamson, St. Louis 
16 Jason Miles, Kansas City 
17 Chad Barr, Oklahoma City 
17 Dale York, Tulsa 
17 Rob Tessier, North Texas 
17 Brian Towry, Ozark 
17 John Schrader, Central Texas 
17 Jim Ryan, Central Arkansas 
17 Dan Bricker, East Texas 
18 Pete Lopez, Corpus Christi 
18 David Twitty, El Paso 
18 Barney Burks Jr., Houston 
18 Terry Buxton, Lake Charles 
18 Jim Stuckey, Sabine 
18 Howard Thoms, San Antonio 
20 Jason Walsh, Colorado 
20 John Olsen, Southern Colorado 
20 Russell Shelby, Wyoming 
20 Gasey Giacolleto, Utah 
22 Doug Williams, San Francisco 
22 Charles Bookout, Fresno 

District CWi of the Year Award 
2 John Wilfong, New Jersey 
4 Robert Simpson, Charlotte 
4 Steve Gore, Charlotte 
4 Eric Bradley, NE Carolina 
4 Marvin Tyler, Triangle 
5 Damen Johnson, Florida W Coast 
6 Ken Schabert, Niagara Frontier 
8 Jim Higgins, Greater Huntsville 
8 Gary Gammill, NE Mississippi 
8 Jim Thompson, Greater Huntsville 
9 Nick Cooper, Mobile 
9 Scottie Smith, Auburn-Opelika 

10 Richard Harris, Cleveland 
10 Ken Coryell, Cleveland 
11 Glen Knight, Detroit 
12 Lawrence Gross, Milwaukee 
12 James Hoffman, Lakeshore 
14 Tim Pinson, Lexington 
14 Joe Kent, Louisville 
14 Todd Studebaker, St. Louis 
14 Jack Laudig, Indiana 
16 Jason Miles, Kansas City 
17 John Schrader, Central Texas 
17 Dale York, Tulsa 
18 David Twitty, El Paso 
18 Rick Garcia, Corpus Christi 
18 Justin Gordy, Houston 

20 Maria McCosh, Idaho/Montana 
20 Marjorie Oliver, Colorado 
21 Mike Best, Nevada 
21 Sam Lindsey, San Diego 
22 Kerry Shatell, Sacramento Valley 
22 Mark Reese, Sacramento Valley 

Section Private Sector 
instructor Award 

4 Charles Estes, Tidewater 
4 Mike Robinson, Tidewater 
4 Corbin Robbins, Tidewater 
4 Frank Jablonski, Triangle 
8 Randy Woolington, NE Mississippi 
9 Sara Godwin, Mobile 
9 Roy Larille, New Orleans 
9 Eddie Dixon, New Orleans 
9 Gerald Taylor, Pascagoula 
9 Linda Taylor, Pascagoula 

10 Robert Gardner, Cleveland 
10 Travis Crate, Drake Well 
14 Joe Kent, Louisville 
14 Chad Mayden, St. Louis 
14 Tony Brosio, Indiana 
17 Eric Landsdown, Ozark 
17 Mark Smith, Tulsa 
18 Justin Gordy, Houston 
18 W A. Grimm, Corpus Christi 
20 Ned Janini, Utah 
20 John Moore, Utah 
20 Rex Harrision, Utah 
20 Jimmy Shasteen, Colorado 
20 Steven Yates, Wyoming 
22 Matt Miller, Sacramento Valley 
22 Pat Linggi, Sacramento Valley 
22 Charles Shelton, Sacramento Valley 
22 Mike Marzetta, Santa Clara 

District Private Sector 
instructor Award 

4 Jack Wright, Tidewater 
4 Steve Martin, SW Virginia 
9 Darren Haas, Pascagoula 

10 Lane Smerglia, Cleveland 
12 Dale Gilbertson, Milwaukee 
13 Nick Lavey, Chicago 
14 Mike Bumgarner, Tri-River 
14 Joe Kent, Louisville 
17 Mark Smith, Tulsa 
18 Morris Weeks, Sabine 
18 Ron Richter, Houston 
20 Alan Barber, Colorado 
20 Jesse Grantham, Colorado 
21 Jason Corder, Nevada 
22 Brian Colombo, Sacramento Valley 

Student Chapter Member Award 
4 Steve Howe, Charlotte 
4 Jody Holloman, Charlotte 
4 Tim Jones, Triangle Section 
4 Michael Guberski, Triangle 
4 Michael Chandler, Triangle 
9 Devin Walker, Baton Rouge 
9 Jason Hanagriff, Baton Rouge 
9 Sean Carter, Baton Rouge 
9 Phaedra Penton, Baton Rouge 
9 Seth Badeaux, Baton Rouge 
9 Malachi Wilkerson, Pascagoula 
9 Neal Holden, Pascagoula 
9 Jonathan Leonard, Pascagoula 
9 Matthew Satterly, Pascagoula 

10 Dave McVay, Stark Central 
10 Ronald Shearer, Stark Central 
10 Kyle Short, Stark Central 
10 Erick Speer, Drake Well 
10 Brandon Smith, Mahoning Valley 
18 Jorge Villalobos, San Antonio 
18 Louia Matthews, San Antonio 

18 Ethan Trade, Sabine 
20 Jeff Henderson, New Mexico 
20 Kevin Snow, New Mexico 
20 Joe Stavinoha, Idaho/Montana 
22 Jonathan Meeks, Sacramento Valley 

The AWS Board of Directors established 
the Student Chapter Member Award to rec- 
ognize those whose Student Chapter activities 
have produced outstanding school, commu- 
nity, or industry achievements. It also provides 
an opportunity for Student Chapter advisors. 
Section officers, and District directors to rec- 
ognize outstanding Student Chapter members 
as well as to enhance the image of welding in 
their communities. For complete information 
on this award, download the criteria and nom- 
ination form at www.aws.org/sections/awards/ 
student_chapter.pdf, or call the Membership 
Dept. at (800) 443-9353, ext. 260. 

District Director Awardees Named 
District 15 Director Mace Harris has nom- 

inated the following Northwest Section sup- 
porters for this award: Mike Hanson, Mike Al- 
bers, Ed Burns, and Production Engineering. 

District 19 Director Neil Shannon has 
nominated the following members for this 
award: Creighton Moore, Alaska; Chris 
Vrolyk, Alberta; Steve Prost, British Colum- 
bia; Shawn McDaniel, Inland Empire; Sjon 
Delmore, Olympic; John Bergeson and David 
B. Williams, Portland; Stephen Pollard, Puget 
Sound; and Phil Zammit, Spokane. 

The District Director Award provides a 
means for District directors to recognize those 
who have contributed their time and skills to 
the affairs of their local Section or District. 

Weidner Earns Student 
Chapter Member Award 

Travis Weidner was awarded the Student 
Chapter Member Award for 2009-2010 "In 
recognition of his outstanding school, com- 
munity, and industry achievements and for 
generous contributions of time and effort 
to the Nashville Section, District 8." Weid- 
ner recently demonstrated his outstanding 
orbital welding skills in Gadsden, Ala. He 
graduated from Tennessee Technology Cen- 
ter, Crossville, with a diploma in welding. 
He is employed at OptiMech LLC in Hen- 
dersonville, Tenn. 
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Member-Get-A-Member Campaign 

Listed below are the members partici- 
pating in the 2011-2012 AWS Member- 
Get-A-Member Campaign. Standings are 
as of August 22. For campaign rules and 
a prize list, see page 145 of this Welding 
Journal. For complete campaign rules, 
visit www.aws.org/mgm. Call the AWS 
Membership Department at (800) 443- 
9353, ext. 480, with any questions about 
your member proposer status. 

Winners'Circle 
Listed are the sponsors of 20 or more In- 

dividual Members per year, since June 1, 
1999. The superscript denotes the number 
of years the member has earned Winners' 
Circle status. 
E. Ezell, Mobile8 

J. Compton, San Fernando Valley7 

J. Merzthal, Peru2 

G. Taylor, Pascagoula2 

L. Taylor, Pascagoula2 

B. Chin, Auburn1 

S. Esders, Detroit1 

M. Haggard, Inland Empire1 

M. Karagoulis, Detroit1 

S. McGill, NE Tennessee1 

B. Mikeska, Houston1 

W. Shreve, Fox Valley1 

T Weaver, Johnstown/Altoona1 

G Woomer, Johnstown/Altoona1 

R. Wray, Nebraska1 

President's Ciub 
Sponsored 3-8 new members 

G Bish, Atlanta — 3 
B. Goerg — 3 

President's Honor Roii 
Sponsored 2 new members 

G Fehrman, Philadelphia 
G Jacobson, Cumberland Valley 
T Palmer, Atlanta 
H. Suthar, Charlotte 
D. Wright, Kansas City 

Student Sponsors 
Sponsored 3 + Student Members 

G Bish, Atlanta — 50 
R. Belluzzi, New York — 34 
J. Bruskotter, New Orleans — 17 
R. Evans, Siouxland — 17 
E. Norman, Ozark — 16 
T Palmer, Atlanta — 14 
D. Schnalzer, Lehigh Valley — 11 
C. Kipp, Lehigh Valley — 9 
R. Hutchinson, Long Beach/Or. Cty. ■ 

AWS Life Members Get Free FABTECH Professionai Program 
AWS Life Members get free admission 

to the upcoming FABTECH expo plus 
complimentary registration for the entire 
Professional Program — a $325 value. 

FABTECH is scheduled for Nov. 14-17 
at McCormick Place in Chicago, 111. 

The free registration entitles Life Mem- 

bers to attend any of the technical sessions 
presented during the four-day period. 

Life Members are urged to take advan- 
tage of this valuable benefit. The registra- 
tion form may be requested from the Mem- 
bership Dept.; call toll-free (800) 443-9353, 
ext. 260. 

To obtain your free registration, mark 
"AWS Life Member: Free Registration" at 
the top of your Registration Form. Then 
FAX both sides of the form to (305) 443- 
7559, Attn: Ruben Lara, accounting direc- 
tor; or mail the form to Ruben Lara, AWS, 
550 NW LeJeune Rd., Miami, FL 33126. 

Honorary Meritorious Awards 

The deadline for nominating candidates for these awards is December 31 prior to the year of the awards presentations. Send can- 
didate materials to Wendy Sue Reeve, wreeve@aws.org; 550 NW LeJeune Rd., Miami, FL 33126. 

Wiiiiam Irrgang Memoriai Award 
This award is given to the individual 

who has done the most over the past five 
years to enhance the Society's goal of ad- 
vancing the science and technology of 
welding. It includes a $2500 honorarium 
and a certificate. 

National Meritorious Certificate 
Award 

This award recognizes the recipient's 
counsel, loyalty, and dedication to AWS 
affairs, assistance in promoting cordial 
relations with industry and other organi- 

zations, and for contributions of time and 
effort on behalf of the Society. 

George E. Wiiiis Award 
This award is given to an individual 

who promoted the advancement of weld- 
ing internationally by fostering coopera- 
tive participation in technology transfer, 
standards rationalization, and promotion 
of industrial goodwill. It includes a $2500 
honorarium. 

Honorary Membership Award 
This award acknowledges eminence in 

the welding profession, or one who is 
credited with exceptional accomplish- 
ments in the development of the welding 
art. Honorary Members have full rights 
of membership. 

Int. Meritorious Certificate Award 
This honor recognizes recipients' sig- 

nificant contributions to the welding in- 
dustry for service to the international 
welding community in the broadest terms. 
The award consists of a certificate and a 
one-year AWS membership. 

Nominate Your Candidate for the M.I.T. Prof. Masubuchi Award 

November 2, 2011, is the deadline for 
submitting nominations for the 2012 Prof. 
Koichi Masubuchi Award. It is presented 
each year to one person, 40 years old or 
younger, who has made significant contri- 
butions to the advancement of materials 

joining through research and develop- 
ment. Nominations should include the 
candidate's experience, publications, hon- 
ors, and awards, and at least three letters 
of recommendation from fellow re- 
searchers. E-mail your nomination pack- 

age to Todd A. Palmer, assistant professor. 
The Pennsylvania State University, 
tapl03@psu.edu. Sponsored by the Dept. 
of Ocean Engineering at Massachusetts 
Institute of Technology (M.I.T), this 
award includes a $5000 honorarium. 
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AWS Meets with Its International Agents 

AWS recently held business meetings with its International 
Agents in South America, Mexico, Malaysia, and the Middle East. 
These International Agents administer AWS certification pro- 
grams and promote AWS activities throughout their regions. 
Shown above are the representatives at the meetings held March 
23, 24 in Lima, Peru; May 12 in Monterrey, Mexico; June 26-28 
in Kuala Lumpur, Malaysia; and (not pictured) June 5-7 in Dubai, 
UAE. The Peru meeting included representatives from the fol- 
lowing International Agents: Indura, EVC, PUCP, ABS, Senati, 

and SGS; the Mexico International Agents include Dalus, UTP, 
OMCS, Istuc, and Comimsa; and the Malaysia International 
Agents are Sirim, Cutech, Intertek Moody, AES, Setsco, SWS, 
IWTRL, KWIC, Pentromentor, and CTSHV. 

Representing the American Welding Society at the meetings 
were Cassie Burrell, deputy executive director; Priti Jain, direc- 
tor, international business and certification programs; and 
Melissa Gomez and Donald Llopls, senior international certifi- 
cation coordinators. 
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New AWS Supporters 

Sustaining Members 
Aquilex Corp. 

2225 Skyland Ct., Norcross, GA 30071 
Representative: Darren Barborak 

www. aquilex. com 
Aquilex Corp. is a major provider of 

critical maintenance, repair, and industrial 
cleaning solutions to the global energy in- 
dustry. It provides its services primarily to 
the oil and gas refining, chemical and 
petrochemical production, fossil and nu- 
clear power generation, and the waste-to- 
energy sectors. 

Demmer Corp. 
1600 N. Larch St., PO Box 12030 

Lansing, MI 48906 
Representative: Robert Hill 

www. demmercorp. com 
Demmer Corp. is a vertically inte- 

grated   fabricator   with   well-defined 
processes and rigorous procedures de- 
signed to ensure quality. It specializes in 
welding, forming, assembly, engineering, 
and prototypes for the defense, aerospace, 
and automotive industries. 

Taylor-Wharton Int'l 
4718 Gettysburg Rd., Ste. 300 

Mechanicsburg, PA 17055 
Representative: Andrew W. Pazahanick 

www. taylorwharton. com 
Taylor Wharton Cryogenics, LLC, de- 

signs and manufactures cryogenic prod- 
ucts for the industrial gas, life science, and 
beverage carbonation markets globally. 
Its products include standard and engi- 
neered bulk tanks, micro bulk tanks, high- 
and low-pressure liquid cylinders, hospi- 
tal reserve tanks, beverage carbonation 
tanks, and cryogenic freezers, refrigera- 
tors, and dewars. 

J. Horst Mfg. Co. 
279 E. Main St., Dalton, OH 44618 

Representative: Roland Horst 
www.jhorst.com 

J. Horst Mfg. Co. is a custom job shop. 
Although it has no name brand products 
of its own, it machines, fabricates, and 
assembles parts that are used in many 
different industries nationally and inter- 
nationally. 

Supporting Companies 
Brownsville Marine Products, LLC 

1800 Paul Thomas Blvd. 
Brownsville, PA 15417 

Frank Lill & Son, Inc. 
656 Basket Rd., Webster, NY 14580 

UTBR Unitechnologies LTDA 
Rua: Alfredo Da Costa Figo, No. 805 
Jardim Santa Candida, Campinas, SP 

13087-534, Brazil 

Affiliate Companies 
Alpha Professional Tools 

103 Bauer Dr. 
Oakland, NJ 07436 

Centerline Machine, Inc. 
PO Box 285, Waupaca, WI 54981 

Crow Corp. 
23715 FM 2978 Rd., Tomball, TX 77375 

Flushing Iron Weld, Inc. 
131-25 Maple Ave., Flushing, NY 11355 

Gill Welding & Fabrication 
315 Raccoon Valley Rd. 

Heiskell, TN 37754 

Industrial Metal Supply Co. 
5150 S. 48 St., Phoenix, AZ 85040 

Industrial Sculpting 
4101 Roxanne Dr., Las Vegas, NV 89108 

Nevada Precision Sheet Metal 
714 S. First St., Las Vegas, NV 89101 

Schake Industries, Inc 
673 Colbert Ave., Oil City, PA 16301 

Professional Fall Protection Supply, Inc. 
204 Phillips Ln., Greer, SC 29650 

R.A.S. Industries Ltd. 
8020 128 St. 

Surrey, BC V3W4E9, Canada 

Specialty Welding, Inc. 
1300 S. County Rd. 21 

Leoti, KS 67861 

Viking Fabrication Service 
2353 International St. 
Columbus, OH 43228 

V.L.K Construction, Inc. 
18-41 Steinway St, 

Astoria, NY 11105 

Educational Institutions 
Broaddus ISD 

One Bulldog Plaza 
Broaddus, TX 75929 

Fminent Career Development Link 
Institutions Pvt. Ltd. 

2nd Fl. N.P Tower W. Fort 
Thrissur, Kerala 680004, India 

Gary Job Corps Center 
2800 Airport Blvd., Hwy. 21 E. 

San Marcos, TX 78667 

National Saudi Training Institute 
for Development 

P.O. Box 267, MSQ, 115, Oman 

New River Community & Technical 
College 

527 Odd Rd., PO Box 307 
Ghent, WV 25843 

NORTEST 
98 Arch Makariou III, PO Box 12603 

Latsia, Nicosia 2251, Cyprus 

Pikes Peak Community College 
5675 S. Academy Blvd #C16 
Colorado Springs, CO 80906 

Weber Basin Job Corps Center 
7400 S. Cornia Dr. 
Ogden, UT 84405 

AWS Member Counts 
September 1, 2011 

Grades 
Sustaining 512 
Supporting 305 
Educational 569 
Affiliate 466 
Welding Distributor 51 
Total Corporate  1,903 
Individual 57,228 
Student + Transitional 10,701 
Total Members 67,929 
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Scott Lee (left) receives his past chairman's 
award from Dick Gregoire at the May 7 
Maine Section program. 

District 1 
Thomas Ferri, director 
(508)527-1884 
thomas_ ferri @ thermadyne. com 

CONNECTICUT 
JUNE 18 
Activity: The Section held its annual CWI 
seminar and examination at the Bradley 
Airport with 32 members attending. Russ 
Norrls supervised the exam, assisted by 
Nissa Norris and Tim Kinnaman. 

MAINE 
MAY 7 
Activity: The Section held its election of 
officers. Mike Gendron was named incom- 
ing chair and outgoing Chair Scott Lee was 
named treasurer. Dick Gregoire presented 
Lee an appreciation award for his services. 

JUNE 30 
Speaker: Mike Gendron, project manager 
Affiliation: Metso Paper, Honeycomb Div. 
Topic: Upcoming year in the Maine Sec- 
tion 
Activity: The Maine Section held an exec- 
utive board meeting at Run of the Mill 
Public House in Saco, Maine, to plan the 
upcoming season's events. Scheduled is an 
open house vendors' night at Southern 
Maine Community College for the last 
Thursday in January. 

1 
u 
Shown at the Connecticut Section CWI seminar are (from left) Russ Norris, Nissa Norris, 
and Tim Kinnaman. 

Shown at the June 30 Maine Section board meeting are (from left) Chair Mike Gendron, 
Russ Norris, and Treasurer Scott Lee. 

District 2 
Harland W. Thompson, director 
(631)546-2903 
harland. w. thompson @ us. ul. com 

District 2 
NEW JERSEY 
MAY 17 
Speaker: Paul Lenox, CWI 
Affiliation: MRP, South Plainfield, N.J. 
Topic: Emerging careers in welding 
Activity: The Section hosted an apprecia- 
tion dinner to acknowledge the winners in 
the 2011 New Jersey State SkillsUSA weld- 
ing contest. Conducting the program were 
CWI Jim Dolan, Section chairman, and 
CWI Paul Lenox, cochair of certification. 
The event was held at Somerset Vocational 
School in Bridgewater, N.J. 

New Jersey Section Chair Jim Dolan (left) 
and Paul Lenox are shown at the May event. 
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Central Piedmont Community College Student Chapter members are shown during their working trip to New Orleans. From left are Steve 
Gore, Larry Hoke, Curt McGuire, Sherry Spiner, Jonathan Kish, Chris Harris, Advisor Ray Sosko, Jill Roberts, David Holcomb, Greg Bel- 
lamy, and Lloyd Harris. 

Mahoning Valley Section golfers are (from left) Terry Jacobs, Chuck Moore, Amy Turjanica, Nick Ambrosini, Carl Ford, and Leon Stitt. 

District 3 
Michael Wiswesser, director 
(610)820-9551 
mike @ welderinstitute. com 

Central Piedmont C. C. 
Student Chapter 
MAY 15-20 
Activity: The Student Chapter members 
embarked on a week-long service-learn- 
ing trip to New Orleans, La., where they 
worked    for    Phoenix    New    Orleans 

(PNOLA) renovating houses damaged by 
Hurricane Katrina. Leading the group 
were faculty members Advisor Ray Sosko, 
Steve Gore, Jill Roberts, and Greg Bel- 
lamy. Participating were students Larry 
Hoke, Curt McGuire, Sherry Spiner, 
Jonathan Klsh, Chris Harris, David Hol- 
comb, Lloyd Harris, and Ezra Martin. 
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Shown at the Chicago Section board meeting are from left (seated) Cliff Iftimie and Pete Host; (standing) Eric Purkey, Eric Kraus, Marty 
Vondra, Jeff Stanczak, pastAWS President Jim Greer, Chair Craig Tichelar, Hank and Vemette Sima. 

District 4 
Roy C. Lanier, director 
(252)321-4285 
rlanier@email.pittcc.edu 

District 5 
Steve Mattson, director 
(904) 260-6040 
steve.mattson ©yahoo.com 

District 6 
Kenneth Phy, director 
(315)218-5297 
KA Phylnc ©gmaii. com 

District 7 
Don Howard, director 
(814)269-2895 
A701vard@cfc.com 

District 8 
Joe Livesay, director 
(931)484-7502, ext. 143 
yoe. iivesay @ ttcc. edu 

District 9 
George Fairbanks Jr., director 
(225) 473-6362 
fits @ belisouth.net 

At the Madison-Beloit Section meeting, Dave Diljak (left in both photos) presents certifi- 
cates of appreciation to outgoing co-chairs Anton State (left photo) and Ben Newcomb. 

MAHONING VALLEY 
AUGUST 5 
Activity: The Section hosted its 36th an- 
nual Jim Best golf outing at Knoll Run 
Golf Course in Lowellville, Ohio. The 
sponsors and prize donors included After- 
burner FX, Airgas Great Lakes, Avesta, 
Brilex Industries, Columbiana Boiler Co., 
Diamond Steel, ESAB, Garland Welding, 
Falcon Foundry, Kobelco, Hobart, Lincoln 
Electric, Matheson Gases, Miller Electric, 
Northeast Fabricators, Praxair, Steel & 
Alloy Specialists, Specialty Fab, Spectro- 
chemical Testing, Trumbull Metal Indus- 
tries, Western Pennsylvania Steel Fabrica- 
tion, Cor-Met Industries, Harris Calorific, 
and Bernard. 

District 12 
Daniei J. Roiand, director 
(715) 735-9341, ext. 6421 
daniel.roiand@us.fincantieri.com 

MADISON-BELOIT 
JUNE 6 
Activity: The Section's board members 
met to review the quality of last season's 
events and programs and plan programs 
for the upcoming season. Secretary Dave 
Diljak presented Anton Stute and Ben 
Newcomb certificates of appreciation for 
serving the Section as co-chairmen for 
2010-2011. 

District 10 
Richard A. Harris, director 
(440) 338-5921 
richaharris ® windstream.net 

District 11 
Robert P. Wiicox, director 
(734)721-8272 
rm wiicox @ wowway.com 

District 13 
W. Richard Poianin, director 
(309) 694-5404 
rpolanin @ icc.edu 
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The winning team members in the Indiana Section golf outing are (from left) Pat Steven- 
son, David Laird, Ed Baker, and Darron Granger. 

Shown at the Tri-River Section event are (from left) Chair John Durbin, Cooper Lilly, Phillip 
Wilkerson, Kris Williams, Mike Wilkerson, Pat Lake, Bill Judd, and Jim Nance. 

The District 19 Stump the Experts contest winners are (from left) Shawn McDonald, Rich 
Campbell, and Jim Berkey. The event was hosted by the British Colombia Section. 

Dennis Pickering, Central Arkansas Section 
chair, presents the District 17 Director Award 
to Allie Reynolds. 

The Arizona Section toured the welding lab at Mesa Community College in August. 

Jay Glass (right) receives the Section Edu- 
cator Award from Dennis Pickering, Cen- 
tral Arkansas Section chair. 

CHICAGO 
JULY 13 
Activity: The Section's board members 
met to plan the upcoming season's meet- 
ing schedule, review scholarship applica- 
tions, work on a fellowship award, and up- 
date the Section's Web site with links to 
schools and its zoo outing. Attending were 
Chair Craig Tichelar, Past AWS President 
Jim Greer, Eric Purkey, Marty Vondra, 
Hank and Vernette Sima, Eric Kraus, and 
Jeff Stanczak. 

District 14 
Robert L. Richwine, director 
(765) 378-5378 
bobrichwine@aol.com 

INDIANA 
JULY 19 
Activity: The Section hosted its annual golf 
outing in Indianapolis, Ind. The winning 
team was David Laird, Pat Stevenson, Dar- 
ron Granger, and Ed Baker, representing 
Ivy Tech Community College. 
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TRI-RIVER 
AUGUST 

Activity: Chair John Durbin recognized 
Henderson C. C. for receiving a Workforce 
Development grant from the AWS Foun- 
dation, Inc., in the amount of $19,095, to 
support the training and development of 
area employees. Also recognized were 
Ohio Valley Marine, Pittsburg Tank and 
Tower, and Alliance Coal for their roles in 
helping the college receive the grant. Par- 
ticipating were college representatives Pat 
Lake, Jim Nance, and Kris Williams; 
Cooper Lilly, program advocate; Phillip 
Wilkerson, Ohio Valley Marine Services 
Dry Dock; Mike Wilkerson, Allstate Tower 
Manufacturing; and Bill Judd, Pittsburg 
Tank and Tower. 

District 15 
Mace V. Harris, director 
(612)861-3870 
macevh @ aol.com 

District 16 
David Landon, director 
(641)621-7576 
dlandon @ vermeermfg. com 

District 17 
J. Jones, director 
(940)368-3130 
j Jones ® thermadyne. com 

CENTRAL ARKANSAS 
JULY 29 
Speaker: Jimmy Brewer, Section vice chair 
Affiliation: U.A. of Plumbers and Pipefit- 
ters Local #155 
Topic: The future of AWS 
Activity: Chair Dennis Pickering pre- 
sented the Section Educator of the Year 
Award to Jay Glass from South Arkansas 
Community College. Allie Reynolds, from 
Welsco, earned the District Director 
Award. The event was held at Arkansas 
Career Training Institute in Hot Springs, 
Ark. 

District 18 
John Bray, director 
(281)997-7273 
sales @ afflllatedmachinery.com 

District 19 
Neii Shannon, director 
(503)201-5142 
nellshnn @msn. com 

BRITISH COLOMBIA 
JUNE 3 
Activity: The Section hosted the District 
19 Stump the Experts welding quiz contest 

District 20 Section officers are shown with Director William Komlos (far left) at the District 
20 conference. 

Shown at the Utah Section program are (from left) Nick Price, Bob Udy, and Joel Crewes. 

in Delta, B.C., Canada. The event is held 
each year before the District conference. 
This year's winning team members are 
Shawn McDonald, Rich Campbell, and 
Jim Berkey. 

District 20 
Wiiiiam A. Komios, director 
(801)560-2353 
bkoz ©arctechllc. com 

District 20 Conference 
JUNE 3 
Activity: The District 20 conference was 
held in Golden, Colo., hosted by the Col- 
orado Section. William Komlos, District 
20 director, conducted the program. 

UTAH 
APRIL 19 
Activity: The Section participated in a Stu- 
dents' Night program for the Weber State 
University Student Chapter, held at the 
university in Ogden, Utah. Advisor Mark 
Baugh conducted the program. 

District 21 
Nanette Samanich, director 
(702)429-5017 
nan07@aol.com 

District 22 
Daie Flood, director 
(916)288-6100, ext. 172 
d. flood© tritool. com 

ARIZONA 
AUGUST 17 
Activity: Thirty Section members met at 
the welding facilities of Mesa Community 
College in Mesa, Ariz. Rod Hammil, weld- 
ing program director, led the tour of the 
welding laboratory. 

International 
Section 
SAUDI ARABIA 

Calendar 
The 14th Middle East Corrosion Con- 

ference & Exhibition is scheduled for Feb. 
12-15, 2012, at Gulf International Con- 
vention Center Gulf Hotel, Kingdom of 
Bahrain. Contact Dr. Moufaq Jafar, chair- 
man, technical committee, moufaq.jafar@ 
aramco.com; or visit www.mecconline.org. 
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550 NW LeJeune Rd., Miami, FL 33126; (800/305) 443-9353; FAX (305) 443-7559; iviviv.aivs.org 
Staff extensions are shown in parentheses. 

AWS PRESIDENT 
John L. Mendoza 

johnlmendoza @att, net 
Lone Star Welding 

3319 Kashmir, San Antonio, TX 78223 

ADMINISTRATION 
Executive Director 

Ray W. Shook., rshook@aws.org (210) 

Deputy Executive Director 
Cassle R. Burrell.. cburrell@aws.org  (253) 

Sr. Associate Executive Director 
Jeff Wetoex.. jweber@aws.org (246) 

Chief Financial Officer 
Gesana VWtegas.. g\:illegas@aws.org  (252) 

Executive Assistant for Board Services 
Gricelda WanaWch.. gricelda@aws.org (294) 

Administrative Services 
Managing Director 

Jim Lankford..ym/@flH'5.o^ (214) 

IT Network Director 
Armando Cam'(>ax\a.ncampana@aws.org (296) 

Director 
Hidail Nunez.Mdail@aws.org . .(287) 

Director of IT Operations 
Natalia S\Na\n.nswain@aws.org (245) 

Human Resources 
Director, Compensation and Benefits 

Lulsa Hernandez., luisa@aws.org (266) 

Director, Human Resources 
Dora A. Shade., dshade@aws.org (235) 

International Institute of Welding 
Senior Coordinator 

Sissibeth Lopez .. sissi@aws.org (319) 
Liaison services with other national and international 
societies and standards organizations. 

GOVERNMENT LIAISON SERVICES 
Hugh K. Webster hwebster@wc-b.com 
Webster, Chamberlain & Bean, Washington, D. C, 
(202) 785-9500; FAX (202) 835-0243. Monitors fed- 
eral issues of importance to the industry. 

CONVENTION and EXPOSITIONS 
Jeff \Nebet.. jweber@aws.org (246) 

Director, Convention and Meeting Services 
Selvis Morales smorales@aws.org  (239) 

INTERNATIONAL SALES 
Managing Director, Global Exposition Sales 

Joe KraW..jkrall@aws.org  (297) 

Corporate Director, International Sales 
Jeff P. Kamen\z..jkamentz@aws.org (233) 

Brazing and Soldering 
Manufacturers' Committee 

Jeff Weber., jweber@aws.org (246) 

GAWDA — Gases and Welding 
Distributors Association 

Executive Director 
John Osp'ma.. jospina@aws.org  (462) 

Operations Manager 
Natasha Alexis., nalexis@aws.org (401) 

RWMA — Resistance Welding 
Manufacturing Alliance 

Manager 
Susan Hopkins., susan@aws.org  (295) 

WEMCO — Welding Equipment 
Manufacturers Committee 

Manager 
Natalie Tapley.. tapley@aws.org .... 

PUBLICATION SERVICES 
Department Information (275) 

Managing Director 
Andrew Cullison.. cullison@aws.org  (249) 

Welding Journal 
Publisher 

Andrew Cullison.. cullison@aws.org  (249) 

Editor 
Mary Ruth Johnsen.. mjohnsen@aws.org . .(238) 

National Sales Director 
Rob Saltzstein.. salty@aws.org (243) 

Society and Section News Editor 
Howard yNoo6wat<i..woodward@aws.org . .(244) 

Welding Handbook 
Editor 

Annette O'Brien., aobrien@aws.org (303) 

MARKETING COMMUNICATIONS 
Director 

Ross Hancock., rhancock@aws.org (226) 

Public Relations Manager 
Cindy Vle\\\\..cweihl@aws.org  (416) 

Webmaster 
Jose Sa\gado..jsalgado@aws.org  (456) 

Section Web Editor 
Henry CMnea...hchinea@aws.org (452) 

MEMBER SERVICES 
Department Information (480) 

Deputy Executive Director 
Cassle R. Burrell.. cburrell@aws.org  (253) 

Director 
Rhenda A. Kenny... rhenda@aws.org (260) 
Serves as a liaison between Section members and AWS 
headquarters. 

CERTIFICATION SERVICES 
Department Information (273) 

Director, Certification Operations 
Terry PeteT...tperez@aws.org   (470) 
Oversees application processing, renewals, and exam 
scoring. 

Director, Int'l Business & Certification Programs 
Priti Jain..pjain@aws.org (258) 
Directs all international business and certification 
programs. Is responsible for oversight of all agencies 
handling AWS certification programs. 

Director, Certification Programs 
Linda Hendetson..lindah@aws.org  (298) 
Oversees the development of new certification pro- 
grams, as well as AWS-Accredited Test Facilities, and 
AWS Certified Welding Fabricators. 

EDUCATION SERVICES 
Corporate Director 

Annette Alonso.. aalonso@aws.org  (229) 

Director, Operations 
Martica Ventura., mventura@aws.org (224) 

Director, Education Development 
David Hernandez., dhernandez@aws.org .. .(219) 

AWS AWARDS, FELLOWS, COUNSELORS 
Senior Manager 

Wendy S. Reeve., wreeve@aws.org (293) 
Coordinates AWS awards and AWS Fellow and 
Counselor nominees. 

TECHNICAL SERVICES 
Department Information (340) 

Managing Director 
Andrew R. Davis., adavis@aws.org   .(466) 
International Standards Activities, American Coun- 
cil of the International Institute of Welding (IIW) 

Director, National Standards Activities 
John L. Gay\et.. gayler@aws.org (472) 
Technical Activities Committee, Computerization of 
Welding Information 

Manager, Safety and Health 
Stephen P. Hedrick.. steveh@aws.org (305) 
Metric Practice, Safety and Health, loining of Plas- 
tics and Composites, Welding Iron Castings, Welding 
in Sanitary Applications, Personnel and Facilities 
Qualification 

Senior Manager, Technical Publications 
Rosalinda O'Neill., roneill@aws.org (451) 
AWS publishes about 200 documents widely used 
throughout the welding industry. 

Senior Staff Engineer 
Rakesh Gupta..gupta@aws.org   (301) 
Filler Metals and Allied Materials, International Filler 
Metals, UNS Numbers Assignment, Arc Welding and 
Cutting Processes 

Staff Engineers/Standards Program Managers 
Efram Abrams.. eabrams@aws.org (307) 
Thermal Spray, Automotive Resistance Welding, Oxy- 
fuel Gas Welding and Cutting 

Stephen Borrero.. sborrero@aws.org (334) 
Brazing and Soldering, Brazing Filler Metals and 
Fluxes, Brazing Handbook, Soldering Handbook, 
Railroad Welding, Definitions and Symbols 

Alex Diaz., adiaz@aws.org (304) 
Welding Qualification, Sheet Metal Welding, Aircraft 
and Aerospace, loining of Metals and Alloys 

Brian McGrath . bmcgrath@aws.org (311) 
Methods of Inspection, Mechanical Testing of Welds, 
Welding in Marine Construction, Piping and Tubing, 
Friction Welding, Robotics Welding, High-Energy 
Beam Welding 

Matthew Rubin mrubin@aws.org (215) 
Structural Welding Machinery and Equipment 

Note: Official interpretations of AWS standards may 
be obtained only by sending a request in writing to 
Andrew R. Davis, managing director. Technical Serv- 
ices, adavis@aws.org. Oral opinions on AWS stan- 
dards may be rendered, however, oral opinions do 
not constitute official or unofficial opinions or in- 
terpretations of AWS. In addition, oral opinions are 
informal and should not be used as a substitute for 
an official interpretation. 

AWS FOUNDATION, INC. 
Chairman, Board of Trustees 

Gerald D. Uttrach! 

Iniormation..vpinsky@aws.org (212) 

Executive Director, Foundation 
Sam Gentry., sgentry@aws.org (331) 

Solutions Opportunity Squad 
Corporate Director 

Monica Pfarr.. mpfarr@aws.org. (461) 

The AWS Foundation is a not-for-profit corporation es- 
tablished to provide support for the educational and scien- 
tific endeavors of the American Welding Society. 

Further the Foundation's work with your financial sup- 
port. Call for information. 

.(444) 

OCTOBER 2011 



PLASMA 

Astralloy Saves Big 
Using New PHD 
System From ATTC 
Astralloy Steel Products Inc. 
Birmingham Ala. is a steel 
service center offering wear 
and impact-resistant steel 
products. 

"We are cutting steel 3/4 
in. and above. To do this we 
needed a better, more cost 
effective system and the 
ability to cut thicker plate." 
said Mattocks. 

"We considered purchasing 
new CNC plasma cutting 
systems but a large capital 
outlay in the six figures was 
not an option." says Mattocks 

Instead, the company purchased four plasma 
conversion systems from ATTC to be used for specialty 
cutting work. 

Changing over the torches took 15 minutes 
and changing the consumables was quick 
and easy. 

With the conversion, Astralloy improved 
cutting capacity and reduced the rework. 

The PHD technology converts a conventional 
plasma system to a high definition-style cut quality 
without a big capital investment. 

"The new torches have increased productivity by about 25 percent due 
to an increase in speed and longer consumable life. No^ there is very little 
grinding time needed to remove slag and dross. Grinding time was reduced 
by 75 percent, from eight hours to two," said Mattocks. 

"All in all it was a good investment," 

John Mattocks 
Branch Manager 
Astralloy Steel Products 

AMERICAN 
TORCH TtP 

www.save70k.com/special 

"Plasma High Def 
Our standard HD turns Standard plasma into plasma high def 

For Info go to www.aws.org/ad-index 
See Us at FABTECH booth #7114 



NEW 

LITERATURE 

Guide for Water-Damaged 
Electrical Equipment 

Evaluating Water-Damaged Electrical Equipment 

1 USE OF THIS PUBUCATION 

Tliis pull In ,111011 pioi'idi". nyiiiri.itinii i:n iiir.v ti: .■v'iilii.il.- i-lfi Mil .il n|iii|>riiiTil Ih.il h.i?, Iieen pxposed to 
waler ihrough Hooding, lire lijhiirni ,i,:.tivitii", liu.rf.iin^s etc. It is designed loi use hy suppliers, 
myilleis. inspectois .iiul iiM-r, ill I'IIJCIIKII prodjcls. 

I lei.lin.iil HquipiiLiinl i!.[ii)vil Ui vvnl.'i ciin hi! i:«lii-iii<,|y li,i/.ii(li);r, .: ifi'iii^ijiA'ii LVIMIOLII piii[ii-: 
Ifi n.lilllinrlinij n: li;:l,|,..ll|.||-. kidl:: :i,,l|,.   n irili'iinty :.| el,-,- in: .|l .iMipin, it ill I.- I:; ri::r-,tlj.i ■ i.illl ,l'.U-.: 

due to the cnrrosiw iind infulu.tivv lutun- ol tin- -.ilt witer residue. 

Distributors ot electncil .■quipnirnt should not supply ony inwutoiy Ihnt has beer subjected to iviiler 

TO CONTACT THE MANUFACTURER 

ny kiirjwl.:r.k|o ot i.-li.ictrir;j| •Jy.,t.:iii-i and ot ■ fiquipmurt in ques 
Liclurcr ot the equip 
s needed. In mtmy 

reconditioned by piopnly ri,iini-rl pi,i-,nnrii,|   I Ir pnli-nli.il ro ii,i:ondirirci Ihr i-(|iiiprin;ri1 may i/ary with 
the ruiliiie ot the d«:tii; ,il luncnnn ilu' ilinjici: ;>t llni)diin|  ihi: ,i(|i: n: ilu' i:qiiipiiierit. and the length ol 

WllhOllt cnnsLjIliny [he inaiiLiljicliiiHi c; 
due to the use ol iiriaio[ii:i I:\I- n;: aqi-nts   v/ln: \: Mill tnrtllpl damage 
ftec/nc.?/Code'Section 110.11 FPN No.2) or due to improper recondition 

M,iliiiii,ilFli-.tii;,ilH,ihul,i.tiji.'i 
1300 Nonb 17th Street. Suite Vr 
i^os-.lyn. Vitqinia 2220B 
i,:li-ainrii-.;/ii:i;;Mi-:v.i:i 
■ .a: i7i.::Ji 341-3336 
ATTN: VinceBaclawski 
omail: vin batlaw.Vi-■■■nerna on 

Evaluating Water-Damaged Electrical 
Equipment provides advice on the safe 
handling of electrical equipment that has 
been exposed to water from flooding, fire- 

fighting activities, or hurricanes. It clearly 
outlines items that will require complete 
replacement and those that can be recon- 
ditioned by a trained professional. Equip- 
ment covered includes electrical distribu- 
tion equipment, motor circuits, power 
equipment, transformers, wire, cable and 
flexible cords; wiring devices; GFCIs and 
surge protectors; lighting fixtures and bal- 
lasts; motors, switches, and electronic 
products. The six-page document is de- 
signed for use by suppliers, installers, in- 
spectors, and users of electrical products. 
The document may be downloaded free 
from the Web site shown. 

National Electrical Manufacturers Assn. 
www.nema.oi^stds/water-damaged.cfrn 
(703) 841-3336 

Certified Lift Magnets 
Pictured in Brochure 

A six-page, full-color brochure illus- 
trates and describes the company's lift 
magnets with emphasis on their compli- 
ance with ASME B30.20, Section 20-3,3, 

WELDHUGGER 
COWIBMS DISTRIBUTION SYSTEMS 

Snake Kit       ^\ omm6i*mim ei't^Li   . 

Trailing 
Shield Kit 

$249^ 

V.TLC HUGGER 
Toa Free: (B77| WtUMGft fa 14801940-4368 

For info go to www.aws.org/ad-index 

the industry's standard for inspection, 
testing, and maintenance of close proxim- 
ity operated lifting magnets. Detailed is 
the company's magnet exchange program, 
and 5-Star Service® magnet refurbish- 
ment program. Visit the Web site to down- 
load brochure B-103 in PDF. 

Erlez 
wvvw.eriez.coni 
(814) 835-6000 

Videos Demonstrate Dust 
Collection Equipment 

The Web site offers 18 videos that 
demonstrate the company's lines of air- 
pollution control equipment, engineering 
services, and technical support. Show- 
cased are the Gold Series® dust collec- 
tors and HemiPleat® filters in operation. 
The first video listed, titled Dust and 
Fume Collection Capabilities, is a 10-min 
presentation by company President Lee 
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Morgan who gives an interesting overview 
of the company's capabilities. 

CamfllFarrAPC 
www.farrapc.com/videos/ 
(800) 479-6801 

All-Purpose Bottles, Bags, 
and Containers Pictured 

A 20-page, full-color catalog illustrates 
and describes a wide assortment of plas- 
tic bottles, pails, containers, nesting tote 
boxes, and polyethylene bags, and acces- 
sories for general shop and maintenance 
uses. Also shown are Nalgene® bottles, 
graduated beakers, clear PVC bottles, 
funnels, paper cups, heavy-duty spray bot- 
tles, thermo impulse sealers and trim- 
mers, plastic and paper twist ties, heavy- 
duty resealable bubble bags, and "stand- 
up" flat-bottomed, gusseted poly bags for 
greater capacity, and 4-mill, lay-flat poly 
tubing on rolls up to 1200 ft. 

Consolidated™ Plastics 
www.consolidatedplastics.com 
(800) 362-1000 

Gas Cylinder Blasters 
Illustrated in Brochure 

A well-illustrated, four-page brochure 
details the company's line of automated 
stripping machines for removing paint 
and conditioning gas cylinder sidewalls. 
Shown is the GC 111 blast system for 
stripping cylinders up to 20 in. in diame- 
ter by 72 in. in length at a rate of about 
120 cylinders per 8-h shift. Also shown is 
the high-production Model GC-SR12, ca- 
pable of cleaning about 1920 T-K Series 
cylinders per 8-h shift. Six different sys- 
tems are pictured with a full-page chart 

comparing the features of each. The 
brochure can be downloaded from the 
Web site shown. 

Viking Blast & Wash Systems 
www.vikingcorporation.com 
(800) 835-1096 

Free-Standing Air-Filtration 
System Detailed 

The Circulator™ free-standing general 
filtration system is detailed in a four-page, 
full-color brochure. Designed exclusively 
for extracting and filtering welding fume 
that is released during the most common 
welding fabrication processes, the units 
are intended to supplement natural ven- 
tilation that may be present to reduce the 
overall concentration of fumes. Detailed 
are the four main components, the fan, 
filter unit. Circulator™ air-dispersement 
head, and Green-Drive™ control system 
that continuously monitors the air flow 
and performance. General data include 
6000 ft3/min airflow, air-flow throw ad- 
justable from 49 to 164 ft, drum capacity 

26 gal, total weight 1764 lb, with a foot- 
print of 47 X 96 in. 

The Lincoln Electric Co. 
www.lincolnweldfumecontrol.com 
(216) 383-2667 

Grinding Solutions 
Detailed in Literature 

The eight-page, full-color Grinding 
and Finishing Solutions Guide details the 
company's lines of power brushes and 
abrasives for cleaning, finishing, and de- 
burring applications. Shown are a variety 
of flap discs for various applications in- 
cluding the Tiger™ Disc for high cut rates 
and long life; Vortec™ Pro® line for 
value; and the trimmable Tiger Disc for 
increased flexibility. Shown are ceramic 
flap discs for cool and fast cutting action 
on aluminum, stainless steel, Inconel®, 
titanium, and other hard-to-grind metals. 

Weiler Corp. 
www.weilercorp.com 
(800) 835-9999 

ASQ Upgrades Its Web Site 

The society has launched a redesigned 
Web site, optimized for mobile device ac- 
cess, that features interactive and rich- 
media content to bring quality ideas, tools, 
resources, and social networking to the 
global quality community. Featured are ar- 
ticles and case studies, features from Qual- 
ity Progress magazine, the View from the Q 
blog by CEO Paul Borawski, Quality for 
Life™ stories, research studies, videos, de- 
velopments from its national service cen- 
ters in India, China, and Mexico, and tech- 
nology and training information. 

American Society for Quality 
www.asq.org 
(414) 272-8575 

— continued on page 166 
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PERSONNEL 

Fronius Adds Sales 
Application Engineer 

^^^^ Fronius USA, LLC, 
^^^^^^ Brighton, Mich., has 

appointed Jordan 
Henry a sales applica- 
tion engineer in the 
technical support de- 
partment. Jordan, a 
recent welding engi- 
neering technology 
graduate from Ferris 

Jordan Henry state University, has 
worked in the indus- 

try for more than two years. 

Taylor-Wharton Appoints 
President 

Taylor-Wharton Int'l LLC (TWI), Me- 
chanicsburg. Pa., has appointed Len York 
president of Taylor-Wharton Cryogenics. 
York currently serves as chief financial of- 
ficer of TWI, and will continue to perform 
this financial role along with his new duties. 

Harris Products Announces 
Technology Director 

The Harris Products Group, a Lincoln 
Electric Co. based in Mason, Ohio, has ap- 
pointed Jeff Crawford director of infor- 
mation technology. Crawford previously 
served another company as director of 
information technology and business 
development. 

inteiilgrated Appoints VP 

Intelligrated®, an 
automated material- 
handling solutions 
provider, has ap- 
pointed Greg Cronin 
executive vice presi- 
dent. Prior to joining 
the company, Cronin 
served Quiet Logis- 
tics, Inc., as vice 
chairman and execu- 
tive vice president. 

Greg Cronin 

Alrgas Names Two 
Presidents 

Airgas, Inc., Radnor, Pa., has named 
Chuck Broadus president of Airgas South, 
based in Suwanee, Ga. He succeeds Jay 
Sullivan who was recently appointed 
south division vice president and chief fi- 

Norman Faucher 

nancial officer. Broadus, who joined the 
company in 2003, most recently served as 
president of Airgas Refrigerants. Bob 
Bradshaw has been named president of 
Airgas Mid South, succeeding Terry 
Lodge who served in the post since 2007. 
Bradshaw, who joined the company in 
1993, had served as area vice president for 
the South Central Texas area of Airgas 
Southwest since 2005. He will be based in 
Tulsa, Okla. 

Finetech Hires Applications 
Engineer 

^^^ Finetech, head- 
^^^^^^ quartered in Berlin, 

v Germany,   has   ap- 
-•  ^- pointed        Norman 

Faucher an applica- 
tions engineer for its 
Eastern U.S. Applica- 
tion Lab in Manches- 
ter, N.H. Faucher, a 
veteran in the elec- 
tronics industry, has 
many years of cus- 

tomer support and microcircuit surface 
mount technology and industrial soldering 
experience. 

Twarog Receives 
Die Casting Award 

The North American Die Casting Assn. 
(NADCA), Wheeling, 111., has selected 
Daniel Twarog to receive its Herman H. 
Doehler Award in recognition of his out- 
standing contributions to the advancement 
of the die casting industry, the art of die 
casting as represented by technical 
achievement, advancement in plant opera- 
tion, and other activities. Twarog, with 34 
years in the metalcasting industry, became 
NADCA executive vice president in 1995, 
and has served as president since 1999. His 
achievements include research in invest- 
ment casting technology, lost foam emis- 
sion characterization, tramp element ef- 
fects in aluminum and copper alloys, alter- 
nate reuse technology for foundry waste 
sand, and developing a replacement alloy 
for lead in copper castings. 

SICK Ldt. Names President 

SICK Ltd., Minneapolis, Minn., a sup- 
plier of sensors, safety systems, and auto- 
matic identification products for indus- 
trial applications, has appointed Craig S. 
Smith president of SICK Ltd. in Canada. 
Smith previously worked for Siemens 

Water  Technologies,   a   subsidiary   of 
Siemens Canada, Ltd. 

SME Honors Eleven 
Industry High Achievers 

The Society of Manufacturing Engi- 
neers (SME), Dearborn, Mich., recently 
presented its 2011 Industry Achievement 
Award and elected ten members to its 
2011 Class of Fellows. 

Wilfried Vancrean, managing director 
at Materialise NV in Belgium, was pre- 
sented the 2011 RTAM Industry Achieve- 
ment Award at the recent Society of Man- 
ufacturing Engineers' conference. Spon- 
sored by the society's Rapid Technologies 
and Additive Manufacturing Community, 
the award recognizes manufacturing pro- 
fessionals who have made exceptional 
contributions and accomplishments in the 
additive manufacturing industry or any in- 
dustry through the application of additive 
manufacturing technologies. Vancrean 
founded Materialise NV in 1990, one of 
the first rapid prototyping service bureaus 
in Europe. 

Named to the SME 2011 Class of Fel- 
lows were Viktor P. Astakhov, General 
Motors Business Unit of PSMI in 
Rochester Hills, Mich.; George Bullen, 
Smart Blades, Inc., Oxnard, Calif.; F. 
Frank Chen, University of Texas at San 
Antonio; Dianne Chong, Boeing Re- 
search & Technology, Seattle, Wash.; 
Placid M. Ferreira, University of Illinois 
at Urbana-Champaign; Changsheng Guo, 
United Technologies Research Center, 
East Hartford, Conn.; Wallace Hopp, Uni- 
versity of Michigan at Ann Arbor; Jack 
Jeswiet, Queen's University at Kingston, 
Qnt, Canada; Pradeep Rohatgi, Univer- 
sity of Wisconsin at Milwaukee; and Lihui 
Wang, University of Skovde, Skovde, Swe- 
den. Each was cited for his or her notable 
impacts in the field of manufacturing, in- 
cluding leadership, education, research 
and development, inventions, publica- 
tions, and/or service to the profession 

Obituary 

Scott R. Goodspeed 

Scott R. Goodspeed, 63, who had bat- 
tled cancer, died peacefully Aug. 8 at his 
home in Greenville, Maine. He was a mem- 
ber of the AWS C2D Subcommittee on 
Thermal Spraying: Theory and Practice; 
most recently served three years at Camfil 
Farr APC (where he was nicknamed Scott 
Goodspray); and earlier served as eastern 

— continued on page 166 
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awsweldingbuyersguide.com 
Get the information you need quicker than ever before. The AWS Welding Buyers 
Guide allows online searchers to easily locate products and services unique to the 

welding industry, without the clutter of a general Internet search engine. 
Save valuable time, visit awsweldingbuyersguide.com! 

^o^**^ 

BENEFITS FOR CONSUMERS: When leaders m the industry are looking for products and services, they turn 
to awsweldmgbuyersguide com to quickly get to the right source Users can easily locate products and services 
unique to our industry with keyword-driven or category-specific searches The AWS Welding Buyers Guide gives 
welding professionals a faster and easier way to find great vendors 

BENEFITS FOR COMPANIES: Purchasing a listing m the AWS Welding Buyers Guide will ensure that your 
company's brand and message are easily accessible to the buyers who matter most to you The AWS Guide 
includes Request for Information (RFI) functionality This feature allows users to contact participating suppliers 
with a click of their mouse Additionally, the guide includes a product showcase that allows you to highlight 
specific products and special offers on the front page of the guide   Visit the site to post your listing today! 

sweldingbuyersguide.com MULTIVIEW 



NEWS OF THE INDUSTRY 
— continued from page 14 

Miller Starts 'Nominate a Hero' Promotion 

Miller Electric Mfg. Co., Appleton, Wis., launched a new Web 
site, www.millenvelds.com/hero, to support the introduction of its 
"Nominate a Hero" promotion, where customers can submit in- 
formation on a coworker or friend for a chance to win prizes. 

The program recognizes individuals who make a special con- 
tribution to their workplace and the welding industry through job 
performance, education, training, and other worthy causes. 

Visitors have the opportunity to fill out a profile on their hero 
— to be entered into the promotion. Ten finalists will be chosen, 
and and members of the general public will have the chance to vote 
for their favorite three next summer. The three grand-prize win- 
ners will be flown to Miller headquarters in Appleton, Wis., and 
awarded a company product of their choosing, in addition to Arc 
Armor® welding apparel. 

Miller will also feature at least one hero per month on the site, 
in addition to information on products, service, and support. 

Eddie Kane Steel Opens Alabama Facility 

Eddie Kane Steel Products, Inc., added its newest distribution fa- 
cility in Tuscaloosa, Ala. The opening of this sales, warehouse, and 
distribution center will allow the company to better service its hot- 
rolled carbon steel plate customers in the south. The strategically lo- 
cated facility will mean faster delivery times for many users, too. 

"This latest expansion of Eddie Kane Steel in central Alabama 

At Eddie Kane Steel's new Tuscaloosa, Ala., facility, V^-in. hot rolled 
carbon plate is readied for delivery. 

means significant freight savings for our customers in the southern 
U.S. and Mexico, which is absolutely important to fabricators and 
processors as fuel prices as well as raw material prices continue to 
rise," said Augustine EX. (Gus) Kane, president of Eddie Kane 
Steel Products. 

— continued on page 166 
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AWS Membershi|: Find the right one for you 

American Welding Society 

Join 68,000 
AWS Member 
AWS will give you the 

resources that you deserve 

■■■..*■■   ■.- 

, 11* i \ •- 

Individual Membership 
AWS can heip you career with a variety of resources and 
opportunities unparalleled in the industry. AWS will help you 
do your job better - more quickly, more accurately and with 
the latest industry information available anywhere. AWS 
Members receive key benefits that help them in today's 
competitive market. Some of the benefits include discounts 
on welding equipment/tools of the trade, subscription to the 
award-winning Welding Journal, up to 90% off an AWS 
technical publication when you join, a 2S% Discounts on AWS 
Publications, discounts on AWS Conferences, AWS 
Certification and AWS Education programv networking 
opportunities, access to the Members'-only Web Site, access 
to a health insurance program, discounts on auto & home 
insurance and more. 

Welder Membership 
AWS has created a Membership to address the needs of 
welders worldwide. The AWS Welder Membership is an 
innovative Membership that offers benefits to help welders 
tackle issues affecting them everyday.   

Corporate Membership 
Join More Than 2.000 Companies and Educational Institutions 
Become part of the Society committed to helping your 
organization grow. AWS offers Corporate Memberships for 
companies small or large, as well as Educational Institutions. 
AWS will provide your business or school with the tools you 
need to make an impact in the industry. Show your customers 
your commitment to excellence, and stand out from the 
competition by becoming an AWS Corporate Member. An AWS 
Member Specialist can help you determine which of the five 
different AWS Corporate Memberships fit your 
organization best 

Student Membership 
Become part of a world-renowned organization. AWS provides 
students with a variety of resources and opportunities 
unparalleled in the industry. AWS knows that students are 
the future of the industry. For this reason, we offer a deeply- 
discounted Student Membership Student Memberships 
start at just S15 a year. IPN 

 ) 

Individual Membership   |   Corporate Membership   |    Student Membership   |   Educational Membership   j   Welder Membership 
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— continued from page 162 

n region sales manager 
for Praxair Surface 
Technologies. Origi- 
nally from Grafton, 
Mass., he was the 
youngest boy at the 
time to earn the rank 
of Eagle Scout in 
Troop 107, and later 
served as a call fire- 

Scott Goodspeed man at Ladder Com- 
pany #1 where he at- 

tained the rank of lieutenant. Goodspeed 
moved to Wells, Maine, after marying his 
wife, Cheri. There, they ran the Merriland 
Ridge Restaurant for ten years before mov- 
ing to Greenville where they revived the old 
Moosehead Lake Indian Store. Involved 
with the thermal spray community for more 
than 38 years, his career took him around 
the world working for various companies 
including Pratt and Whitney, General Elec- 
tric, and Rolls Royce. A lover of speed, he 
enjoyed his restored Corvette, and took up 
skydiving at the age of 60. Goodspeed is 
survived by his wife, Cheri, two daughters, 
a son, and four grandchildren. 

NEW LITERATURE 
— continued from page 161 

New Aluminum Temper 
Registrations Released 

The 2011 editions of Tempers for Alu- 
minum and Aluminum Alloy Products (or 
Yellow Sheets), and Tempers for Alu- 
minum and Aluminum Alloy Products 
Metric Edition (or Tan Sheets) have been 
recently released and supersede the 2005 
editions. Included are numerous new 
registrations, revisions to the previously 
registered product information, and the 
deactivation of numerous obsolete prod- 
ucts. Included are criteria for registering 
press solution heat-treated material as 
well as registration of products with ten- 
tative properties. The 44-page Yellow 
Sheets and 47-page Tan Sheets list me- 
chanical property data and other metal- 
lurgical characteristics specific to the 
alloy-temper combinations of numerous 
semifabricated products as well as a 
number of cast products. The list price 
for each document is $70, $35 for associ- 
ation members. 

The Aluminum Assn. 
www.aluminum.org/bookstore 
(703) 358-2960 

industry Notes 

• After working with Yanbu Steel for sev- 
eral months, Don Burgart, Koike Aron- 
son, Inc./Ransome positioner sales 
manager, was officially awarded a $3.1 
million contract. The main scope of this 
project is to build large oil storage tanks 
for Sandi Aramco Yanbu Refinery in 
Saudi Arabia by using specialized weld- 
ing systems that Koike has now been 
hired to design. 

• June U.S. manufacturing technology or- 
ders totaled $459.39 million according 
to the Association for Manufacturing 
Technology and American Machine 
Tool Distributors' Association. This 
amount was reported by companies par- 
ticipating in the U.S. Manufacturing 
Technology Orders program. With a 
year-to-date total of $2,453.78 million, 
2011 is up 103.9% vs. 2010. 

• Dr. Stephen Scott, president of Wake 
Tech Community College, Raleigh, 
N.C., recently announced the late 
Harold and Shirley Brenner be- 
queathed $500,000 to the Wake Tech 
Foundation. It will fund endowed schol- 
arships for students in technical pro- 
grams, including welding. 

• Grainger intends to acquire the shares 
of Fabory Group, a European distribu- 
tor of fasteners and related MRO prod- 
ucts. The transaction price will be ap- 
proximately $344 million. 

• Robotic Industries Association, Ann 
Arbor, Mich., has a newly improved Ca- 
reer Center at http://careers.robotics.org/ 
to connect employers and job seekers. 

• The Lincoln Electric Co., Cleveland, 
Ohio, teamed up with Picture Car 
Warehouse to serve as the exclusive 
welding supplier for the car-heist mo- 
tion picture. Drive. 

• The Harris Products Group, a brazing, 
soldering, and welding alloys and equip- 
ment provider, recently hosted Rep. Jean 
Schmidt (R-OH) at its headquarters in 
Mason, Ohio. The company also 
launched a multilingual, multiregion Web 
site at www.harrisproductsgroup.com. 

• Sigma Labs, Inc., Santa Fe, N.Mex., re- 
ceived a contract from Alcoa, Inc., to 
demonstrate the feasibility of applying 

NEWS OF THE INDUSTRY 
— continued from page 164 

its In-Process Quality Assurance tech- 
nology to the welding of advanced alu- 
minum structures. 

Chambersburg Area Senior High 
School students in Pennsylvania will 
have a new classroom tool in 2011-12. 
The school board recently voted to so- 
licit bids for an industrial work cell ro- 
botic welding machine. Cost of the 
equipment is $15,000. 

EWI acquired a new Miyachi Unitek™ 
LW2AG, 532-nm wavelength green 
laser for its laser welding lab at its head- 
quarters in Columbus, Ohio, to use for 
joining applications. 

Solder Direct, the e-commerce Web site 
for Kapp Alloy & Wire, Inc., Oil City, 
Pa., launched a site at www.solderdi- 
rect.com. It includes an updated shop- 
ping cart and product search. 

Eriez® will move its 5-Star Service® 
center to its newly purchased building in 
Erie, Pa., that will also handle manufac- 
turing Hydroflow® fluid filtration and 
recycling equipment. 

Praxair Distribution, Inc., Danbury, 
Conn., acquired the assets of Weldco 
Inc., Cincinnati, Ohio, a distributor of 
industrial and specialty gases, plus an- 
cillary welding equipment. 

DHPS, Lenoir City, Tenn., is expanding 
diesel cylinder head remanufacturing 
capacity utilizing its refined fusion 
welding technology. This process helps 
commercial, military, and governmen- 
tal organizations meet their reuse and 
recycle goals. 

Hypertherm has been selected as a 2011 
Business of the Year by Business New 
Hampshire Magazine. One of nine New 
Hampshire businesses honored, the 
company was selected for its perform- 
ance in manufacturing and technology. 

TUV Rheinland, Cologne, Germany, is 
acquiring Sonovation B.Y, the Nether- 
lands, a nondestructive examination 
provider. The company will be named 
TUV Rheinland Sonovation. 

Muscle Robotics, Inc., a distributor fo- 
cused on manufacturing industrial ma- 
chines and equipment, opened its head 
U.S.-based office in Santa Clara, Calif.^ 
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RED HOT Products 

Aerospace Grade Welding Alloys 
Aimtek's Aerospace-grade welding alloys are 
approved for use in all major aviation and 
defense applications. Typical approvals 
include DFARS, Pratt & Whitney, GE, Rolls 
Royce, and Honeywell. All weld wire is indi- 
vidually Acromag tested and ultrasonically 
cleaned. Custom flag tagging, color coding, 
packaging, and labeling is available. Many 
exotic alloys in stock! IS09001/AS9100 
quality system. 

See Us at FABTECH 
Booth #5009 

201 Washington St. 
Auburn, MA 01501 USA 
(508) 832-5035 
jkapur@aimtek.com 
www.aimtek.com 

gC^-Tr      ^W^.    "Intelligent Darkening Filter" 
r ^BHT^'^I ^M^li    ^nce  Every 25 Years a Technical 
■ WTL I ^wv    Transformation takes place in most 
f^^/^^J 11^%    industries. 2011 is the YEAR! ArcOne 
i.      Jf- ^, has completely changed the expecta- 
'   ~ ^^B    tion level for performance with the all 

new iDF™ Intelligent-Darkening-Filter. 
Developed from the ground up with feedback from welders this new age 
product meets ALL expectation levels. 
•Standard shade adjustment 3/5-14 
•Auto-Variable shade adjustment 3/5-14 
•Special TIG mode with up-slope and down-slope control 
•8 Unique memory settings CUSTOMIZING each helmet 
Available in the ultra modern Vision® helmet or the racing inspired 
Python® in viewing areas large and Xtreme®. 

85 Independence Dr. 
Taunton, MA 02780 
(800) 223-4685 
www.arclweldsafe.com 

See Us at Fabtech 
Booth #6333 

See Us at FABTECH 
Booth #5009 

Sktzi^ ■ ■>«^,^ \j. 

Portable Plasma Spray System 
Spray a full range of metallic, ceramic, 
and carbide materials with the Bay State 
30/60 Kw Plasma Spray system. 
Available as completely self-contained unit 
for field applications, it is the only 
portable system in the industry. Complete 
systems include power supply, control 
console, powder feeder, chiller, spray 
gun, cables, and accessories. Bay State 
also manufactures twin-wire arc spray 
equipment and a complete line of thermal 
spray powder and wire. 

Bay State Surface Technologies, Inc. 
201 Washington St. 
Auburn, MA 01501 USA 
(508) 832-5035 
jkapur@aimtek.com 
www.baystatesurfacetech.com 

See Us at FABTECH 
Booth #7026 

Printreading for Welders 
Printreading for welders  is  an  established 
text/workbook that presents an introduction 
to   printreading   fundamentals,   American 
Welding Society (AWS) welding symbols, and 
related printreading applications found in the 
welding and fabrication industry. This edition 
includes the latest AWS standards and weld- 
ing symbol specifications with color-enhanced 
illustrations, detailed prints, and descriptive 
photos. Interactive printreading tests. Quick 
Quizzes®, and flash cards on the CD-ROM 
offer challenging activities for testing print 
interpretation skills and knowledge. 
American Technical Publishers 
10100 Orland Parkway, Suite 200 
Orland Park, IL 60467-5756 
(708) 957-1100 
www.go2atp.com 
www.atperesources.com 

SMtSpeedglas 

Introducing the newest addiboo to Speedlgas" 
100 Senes collection of welding helmets with graphics 

^ ^ ^  ^ ^ 

JMHyi k« Hoi       Razor Orjyon     Xtrrmmalor    Rjqmq Skull 

Come check out tow tabulout Aw new deslpra d        ^A A 
Speedglas' Wekltng ai 3M'i FABTECH boot* #5715.    OlVI 

/ V / 
VVv 
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Stainless Steel Alloy 
Electrodes 

Arcos Industries, LLC offers a 28- 
page brochure which details the 
complete line of premium bare wire 
and covered electrode products for 
welding stainless steel alloys. 
Electrode classifications, approvals, 
applications, diameters, typical 
mechanical properties and chemical 
compositions are included. 

Arcos Industries, LLC 
394 Arcos Drive 
Mt. Carmel, PA 17851 
(800) 233-8460 
Fax: (570) 339-5206 
www.arcos.us 

"Let's Get Digital" 
ArcOne has completely re- 
designed all Industrial AD filters 
for 2011 upgrading to digital 
technology. A large inside LCD 
depicts shade, sensitivity, 
delay, and grind. Most digital 
AD filters are available with an 
industry leading shade range of 

5-14. No battery change ever with our unique low power technology unlike 
all other brands. Three viewing areas to choose from: medium, large and 
Xtreme®. Choose from the ultra modern Vision® helmet or the racing 
inspired Python®. 

85 Independence Dr. 
Taunton, MA 02780 
(800) 223-4685 
www.arclweldsafe.com 

See Us at FABTECH Booth #6333 JIUCOJIFA 
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ENDLESS CAPABILITIES 
MECHANIZED WELDING 
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See Us at FABTECH 
Booth #5533 

Modular Fixturing 
for Welding 

Bluco's modular fixturing system for 
welding features precision machined 
welding tables and a reusable set of 
tooling components, such as, patent- 
ed bolts, angles, clamps, blocks, 
etc., to fixture virtually any size and 
shape weldment. See us at FABTECH 
Booth 5533 for hands-on demon- 
strations. Application engineers will 
be on hand to address your 
questions, www.bluco.com 

Bluco Corporation 
3500 Thayer Ct. 
Aurora, IL 60504 
(800) 535-0135 
www.bluco.com 

•* ^llVl/'J 
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Bug-0 Fill-O-Matic 
Fillet Welder 

New for 2011 is Bug-0's Fill-O- 
Matic, one of Bug-O's new digital 
systems. It is a more powerful, 
more versatile - yet, more com- 
pact fillet welder than we've ever 
offered. The Fill-0-Matic is easy to 

It features a magnetic, four-wheel drive 
welding.   Fill-O-Matic  automates 

168 

program, handle and operate 
carriage  for  vertical  or  horizontal 
continuous and intermittent stitch welds, and has an optional oscillator. 
This is truly an economical, versatile machine! 

Bug-0 Systems 
161 Hillpointe Drive 
Canonsburg, PA 15317 
1-800-245-3186 or FAX: (412) 331-0383     See Us at FABTECH 
jwhite@weld.com Booth #5726 
www.bugo.com 

Non-Metallic Weld Backings 
At Cerbaco we will provide you with the 
proper weld backings for your applica- 
tions. Our engineers will be happy to 
assist you in implementing a backing 
that will give you a finished quality, full 
penetration weld from one side. 
Cerbaco weld backings eliminate the 
need for arc gouging and heavy grind- 
ing. Cerbaco can also develop new 
backings and formulations for your 
specific needs. Cerbaco Ltd is the one 
source for weld backings. 

Cerbaco Ltd. 
809 Harrison Street 
Frenchtown, NJ 08825 
(908) 996-1333 
Fax: (908) 996-0023 
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/■'etdmg Cable 
Adaptor*. 
Extension Cord* & 
00>*r Wr* Product* 

Coleman Cable Inc. 
•ww cdemancable com 

Be sure to follow us on 
Facebook and Twiner! 

See Us at FABTECH 
Booth #6503 

Tri-Mix™ is Superior Tungsten 
Tri-Mix™ tungsten WS2 is nonradioactive 
and offers superior performance in TIG and 
plasma welding applications. It is blended 
with three rare earth elements that 
scientifically balance the migration and 
evaporation rates to extend service life with 
increased number of arc starts and fewer 
misfires. Its lower work function requires 
less energy to start and also runs cooler. 
FREE Tungsten Guidebook and FREE 
samples available. 

Diamond Ground Products, Inc. 
2550 Azurite Circle 
Newbury Park, CA 91320 
(805) 498-3837 
Fax: (805) 498-9347 
sales@diamondground.com 
www.diamondground.com 

Pw ; roWrite,M 
Fast and Accurate 
Welding Documents 

Leveraging our background of 
industry leading welding docu- 

,__-__ ,•     •.     |    mentation software, Computer 

201Z AVdll3Dl6l    Engineering    is    Proud    to 

announce the release of our 
next generation solution, 
ProWrite™. Visit our booth at 
FABTECH for a demonstration 
or explore our website 

free demo download. 

From Compuin [nginecrir^. Inc. 
www.coniputercng.coni 

www.computereng.com for details and a 
Computer Engineering, Inc. 
509 NW 5th Street 
Blue Springs, MO 64014 
(800) 473-1976 
Fax: (816) 228-0680 
E-mail: sales@computereng.com 
www.computereng.com 

See Us at FABTECH 
Booth #6714 

Why Use the NEW Piranha II Tungsten Grinder? 

The best value in tungsten grinders just got 
better! Not only can you properly grind tungsten 
longitudinally on high-quality diamond wheels, but 
you can now grind tungsten as small as 3/4 in. 
This dedicated tungsten grinder provides a 20Ra 
surface finish that improves most aspects of 
welding applications, including tungsten life, arc 
starting, arc stability and weld penetration. The 

enclosed grinding area captures Tungsten dust for easy disposal and you 
can correctly and consistently diamond grind tungsten up to 3/32 in. in less 
than 30 seconds. You can learn  more and see streaming video at 
DiamondGround.com 
Diamond Ground Products, Inc. 
2550 Azurite Circle 
Newbury Park, CA 91320 
(805) 498-3837 or Fax: (805) 498-9347 See Us at 
sales@diamondground.com FABTECH 
www.diamondground.com Booth #6503 
Be sure to follow us on Facebook and Twitter! 
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See Us at FABTECH 
Booth #6503 

Pre-Ground Welding Electrodes 
Increase weld quality and productivity with 
electrodes precision ground or polished to 
your specification. Benefits include reduced 
arc wander, consistency of arc shape, supe- 
rior arc starting, longer electrode life and 
elimination of tungsten inclusions through 
reduction of electrode spitting/shedding. 
Free samples of preground electrodes and 
Tungsten Guidebook available upon request. 

Diamond Ground Products, Inc. 
2550 Azurite Circle 
Newbury Park, CA 91320 
(805) 498-3837 
Fax: (805) 498-9347 
sales@diamondground.com 
www.diamondground.com 
Be sure to follow us on Facebook & Twitter! 
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You're Paying Too Much For 
Tungsten Grinding Wheels 

DGP offers a complete line of high-quality, 
low-cost replacement diamond grinding 
wheels for nearly any tungsten electrode 
grinder on the market. DGP grinding 
wheels are in-stock, and ready to ship 
immediately. Compare and save today! 

Diamond Ground Products, Inc. 
2550 Azurite Circle 
Newbury Park, CA 91320 
(805) 498-3837 
Fax: (805) 498-9347 
sales@diamondground.com 
www.diamondground.com 
Be sure to follow us on Facebook 
and Twitter! 

See Us at FABTECH Booth #6503      "^ 
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Plasma Transfer Arc 
Equipment now offered 
with Robotic at DURUM USA. 
Durum USA line of PTA products 
includes PTA systems, torches and 
powders. The systems can be run both 
hand-held and with various automatic 
set-ups. Our line now includes a robot- 
ic program with small integration to 

provide even more flexibility to your job shop. All our equipment is 
designed to be very sturdy and easy to maintain. The composite tungsten 
carbide powders from Durum USA are especially suitable for high wear 
applications. 

Durum USA 
11133 1-45 South, Bldg I 
Conroe, TX 77302 
(936) 539-2630 or (888) 267-0387 See Us at FABTECH 
www.DurumUSA.com Booth #5112 

fj-antu: 

Fronius USA, LLC 
10421 Citation Drive, Ste 
Brighton, Ml 48116 
(810) 220-4414 
sales.usa@fronius.com 
www.fronius-usa.com 
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CMT Advanced 

Ensures excellent gap-bridgeability 
on many different materials, high 
process stability and up to 60% 
higher deposition rate which can be 
exactly adjusted by way of positive 
and negative process cycles. As 
well as the wire motions, now the 
polarity of the welding current is 
fully integrated into the process 
control. Polarity reversal takes place 
in short-circuiting phase, which is 
what ensures the process stability 
of CMT. 

See us at FABTECH Booth #6109 

New Remote Control for 
Pneumatic Machine Tools 
E. H. Wachs new Split Frame Air Control 
Module (SFACM) provides remote control 
operation of split frames and other 
pneumatic powered machine tools. 
Reasonably priced, the SFACM includes 
air treatment, needs no additional power 
sources, is highly portable, and allows 
operation from up to 26 feet (7.9m) away 
for comfort and safety. Contact us for 
additional information and quote. 

p; EH WACHS 

See Us at FABTECH 
Booth #6351 

(847) 537-8800 
info@ehwachs.com 
www.ehwachs.com 

See Us at FABTECH 
Booth #6522 

Trackless Welding Carriage 
with Integrated Wire Feeder 

Gullco International Welding and Cutting 
Automation is proud to introduce the 
trackless welding carriage with integrat- 
ed wire feeder - 400 Series Moggy®. 
The Moggy® is an industry proven prod- 
uct being used in a variety of applications 
such as Shipbuilding, Beam Construction, 
and other heavy fabrication industries. 

Visit us at www.GULLCO.com or 
E-mail us at ussales@gullco.com 

Gullco International Inc. 
21568 Alexander Road 
Cleveland OH, USA 
(440) 439-8333 
FAX: (440) 439-3634 

Various end preparations and lenj 
coupons, please visit our website. 

8220 Expansion Way 
Dayton, OH 45424 
(937) 754-1750 
FAX: (937) 754-1754 
www.fischerengr.com 

Fischer SUPER COUPON 
Qualifies all Thicknesses 

The Fischer SUPER COUPON saves 
money and time by replacing testing 
of both 2 in. and 6 in. pipe coupons 
per ASME Section IX,. It will qualify a 
welder for ALL thicknesses and ALL 
diameters down to lin. OD. It is suit- 
able for bend testing or radiography. 

:ths are available. For these and other 

Welder Shaver 

Heck Industries has added a new hand 
held weld shaver to their line of fabri- 
cating equipment. The new weld shaver 
uses standard carbide inserts in a 
milling cutter to shave weld beads flush 
to a work piece. Used for cleaning butt 
welds and corner welds. The weld 

shaver will remove only the weld and not damage surrounding materials 
such as conventional grinding of joints. The 2 horsepower Model WS-625 
will quickly remove welds at 6-8 feet per minute. For more information and 
a catalog please contact Heck Industries. 

Heck Industries 
(800) 886-5418 
Fax: (810) 632-6640 
www.heckind.net 

See Us at FABTECH 
Booth #1348 

170 

Measure your Weld Strength 
with FERITSCOPE® FMP30 
Confirm that the weld on your job isn't 
going to crack under heat or lose its 
strength and corrosion resistance. This 
handheld ferrite content measurement 
device quickly and easily determines if 

the ferrite content in a weld can withstand mechanical stresses at high 
temperatures. It identifies if the weld is susceptible to cracking under 
tension or vibration by taking a quick measurement of the ferrite content. 
Ferrite content too low, the weld could crack under heat; ferrite content 
too high, the weld could lose its strength and corrosion resistance. New 
FISCHER DataCenter software, probe, carrying case and calibration set 
are included, Bluetooth is optional. 
Fischer Technology, Inc. 
750 Marshall Phelps Road 
Windsor, CT 06095 
(800) 243-8417 or (860) 688-8496 See Us at FABTECH 
www.fischer-technology.com Booth #4034 
info@fischer-technology.com 

Welding Classes and Certification 

This course catalog, available online 
at www.welding.org, explains in detail the 
wide range of welding classes and certifi- 
cations offered by Hobart Institute 
of Welding Technology. More than 25 
separate welding courses are described 
by course objective, content, and testing 
requirements. Also inside the catalog are 
course schedules, training rates, and 
enrollment forms. Training and certifica- 
tion may be done at our facility or yours. 

Hobart Institute of Welding Technology 
400 Trade Square East 
Troy, OH 45373 
(800) 332-9448 
Fax: (937) 332-5200 
www.welding.org 

See Us at FABTECH 
Booth #5429 
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Welding - A Journey to Explore Its Past 
A new book that explores the origins of weld- 
ing processes is available at Hobart Institute 
of Welding Technology. Those fascinated 
with history or involved with welding in some 
form will find this book of interest."If you 
enjoy welding and history, this book will give 
you many hours of pleasant reading. It is 
written in a readily understood manner and is 
loaded with interesting tidbits of welding 
lore," stated A.F. Manz (Welding Journal, April 
2011). We/ding - A Journey to Explore Its 
Past is available by calling 937-332-5433 or 
online at www.welding.org. 
Hobart Institute of Welding Technology 
400 Trade Square East 
Troy, OH 45373 
(800) 332-9448 
Fax: (937) 332-5200 
www.welding.org 

See Us at FABTECH 
Booth #5429 

See Us at FABTECH 
Booth #6509 

New Catalog From 
J.P. Nissen 

J. P. Nissen's new full-color catalog 
describes its full line of markers for 
all metalworking purposes. The mark- 
ers will write on all surfaces: wet, dry, 
oily, or rusty. In addition to Nissen's 
permanent paint markers, they offer 
markers removable with water, 
detergent, or in a pickling bath. All 
markers are guaranteed for life. 

J.P. Nissen Co. 
P.O. Box 339 
Glenside, PA 19038 
(215) 886-2025 
Fax: (215) 886-0707 
www.nissenmarkers.com 
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Booth #2316 
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Custom Welded 
Assemblies 
Laserage specializes in laser 
welding, machining, cutting, 
drilling, finishing operations and 
other custom job shop services. 
Laser welding offers precision, 
repeatability, high process speeds 
and many other benefits not 
provided with traditional bonding 
methods. Our ISO 9001:2008 
program supports prototyping 
through production services. 

Laserage Technology Corp. 
3021 N. Delany Road 
Waukegan, IL 60087 
(847) 249-5900 
sales@laserage.com 
www.laserage.com 

Breathe Easy 

Simple, Safe, 
Cost Effective 
Industrial Air Filtration 
Solutions 

Industrial  Maid  T-Series  pack- 
aged air cleaners are kicking the 

cash right out of those other dust collection systems. Protecting your 
workers, your assets and helping you meet current OSHA regulations. 
Save your heated and cooled air! Easy installation, simple maintenance 
and guaranteed results! 

Industrial Maid 
351 So. 12th Rd. 
Cortland, NE 68331 
(877) 624-3247 
www.industrial-maid.com 

Economical Orbital Tube 
Welding System 

The innovative design of 
Magnatech's Tubemaster 517 
model integrates a controller 
and orbital head with standard 
GTAW power supplies, allowing 
a sales price one-third of indus- 
try standards. An intuitive 
symbol-based interface requires 

minimal operating training. Overcoming the objectives of price and complexi- 
ty allows more industries to benefit from the precision and repeatability 
of orbital welding. 

See Us at FABTECH 
Booth #5207 

See Us at FABTECH 
Booth #6271 

Intercon Pipe Welding Clamps 

Intercon pipe welding clamps ensure a quick 
and precise alignment, resulting in high qual- 
ity weld placements. The wing bolts contain 
stainless ball bearings for minimal marring. 
These clamps are available in electro-plated 
forged steel or forged stainless steel. The 
"third arm" for every welder is available in 5 
sizes. Contact us for FREE info and quote. 

Intercon Enterprises, Inc. 
(800) 665-6655 or 
(604) 946-6066 
Fax: (604) 946-5340 
E-mail: sales@intercononline.com 
www.intercononline.com 

See Us at FABTECH Booth #6649 

Magnatech LLC 
(860) 653-2573 
Fax: (860) 653-0486 
Email: info@MagnatechLLC.com 
www.MagnatechLLC.com 

Cleaner, Smoother, Faster Plasma Cutting 
brought to you by |y|0tor|- 
Improved Plasma Cutting 

Contaminants  in your compressed  air 
system — dust, scale, condensed mois- 
ture and oil mist — seriously affect the 
quality of your plasma cuts. Installation of 
a MotorGuard sub-micronic air filter on 
your  plasma   machine  will  effectively 
remove these contaminants; eliminating 
arc-sputter and producing cleaner, faster, 
smoother   cuts.   Motor   Guard   filters  Motor Guard Corporation 
virtually pay for themselves by reducing   800) 227-2822 
wear and prolonging the life of expensive  Fax: (800) 237-7581 
tips and electrodes. Ask your welding  info@motorguard.com 
equipment supplier for a Motor Guard www.motorguardplasma.com 
Filter today. 171 
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Odyssey®ll Shade 5 IR Cutting Goggle 
It's perfectly clear that Sellstrom's 
Odyssey® II Shade 5 Cutting Goggle gog- 
gle stands out fromthe rest with a 
panoramic view, shade 5 IR lens providing 
outstanding impact strength and optical 
clarity for rugged industrial protection. 
99.9% UV protection. Great wrap-around 
"ski-goggle" style provides a comfortable 

fit with extra wide peripheral vision. Easily fits over prescription eyewear. 
Indirect vents on top and bottom of goggle body protect against dust and 
contaminants while permitting much needed indirect ventilation. Supplied 
with a cloth fire-retardant adjustable wide band strap. Meets ANSI Z87.1-I- 
High Impact Standards and is CUL Certified to meet CAN/CSA Z94.3 
Standards. Contact Sellstrom for more information. 
Sellstrom Manufacturing Co. 
(847) 358-2000 or (800) 323-7402 ,.     ,,     , rADTCOlJ 
Fax: (847) 358-8564 See Us at FABTECH 
E-mail: sellstrom@sellstrom.com Booth #6312 
www.sellstrom.com 

New Flap Disc with Grinding Edge Optimizes 
Fillet Weld Finishing 
New PFERD Polifan®-Curve gives more 
precise grinding of fillet welds with a 
totally new flap wheel design, the inno- 
vative POUFANO-CURVE SG-PLUS intro- 
duced by PFERD Inc., is a major step for- 
ward in the precision grinding of fillet 
welds on steel and stainless steel work- 
pieces. Its unique radial shape allows for 

aggressive grinding with not only the face and back of the disc but from top 
edge and bottom edge as well. These work-saving advantages increase the 
rate of stock removal while extending tool life and offering a level of precision 
not possible before. 
PFERD Inc. 
30 Jytek Drive, Leominster, MA 01453 
(800) 342-9015 or 
Fax: (508) 668-6527 
E-mail: solutions@pferdusa.com See Us at FABTECH 
www.pferdusa.com Booth #6309 

Cepro® Welding Curtains with New Snap-Fast Technology 
I 1 Cepro®   curtains   give   the   best 

I possible protection for bystanders in 
I welding areas meeting the highest 
I standard in this field: EN-1598. 
I Cepro® welding curtains are self- 
I extinguishing (according to DIN53438 

f^^^^^^^^^g I part 2) and feature five snap fasteners 
I on each side for interconnecting. This 

I I provides a versatile, quick, economical 
solution, allowing as many curtains to be added to as needed for your 
particular workspace. Available in transparent green or orange which allows 
a good overview of the work area; this creates safety and prevents welders 
from feeling isolated. Available with a lightweight or heavy duty frame as well. 
Contact Sellstrom for more information. 
Sellstrom Manufacturing Co. 
(847) 358-2000 or (800) 323-7402 
Fax: (847) 358-8564 
E-mail: sellstrom@sellstrom.com See Us at FABTECH 
www.sellstrom.com Booth #6312 

See Us at FABTECH 
Booth #5012 

Tungsten Carbide Cords for Flame 
Spray Applications 

Saint-Gobain      Coating      Solutions 
introduces two new tungsten carbide 
flexible cords to be used with our 
Top Jet or Master Jet flame spray 
guns.       HardKarb    12   Co   and 
HardKarb 12 Co-F provide excellent 

wear    resistance,    erosion    and 
abrasion resistance for applications 

including  pump  housings,  capstans, 
rotating valve applications. 

Saint-Gobain Coating Solutions 
1 New Bond Street 
Worcester, MA 01615 
(800) 243-0028 toll free 
Fax: (508) 795-2380 
www.coatingsolutions.saint-gobain.com 

H I Economical Cepro® 
p j Welding Tent 
I I Cepro® welding tents are made for out- 
I I door working  environments.   Protects 
I I workers,  work  space  and  equipment 
I I against all kinds of weather conditions. 
I I The cover is made from 17oz. white PVC 
I I fabric and is self-extinguishing according 
■ .J to the M2 standard. The tent can be 
^ -^^ closed at both the front and the back. The 
tent is fitted with Sin. wide ground flaps all around. Frame is made from 
strong lin. diameter galvanized tubes, providing a long life span. The 
height in the middle of the tent is over 7ft. high, allowing ample room to 
move around and work. Contact Sellstrom for more information. 
Sellstrom Manufacturing Co. 
(847) 358-2000 or (800) 323-7402 
Fax: (847) 358-8564 
E-mail: sellstrom@sellstrom.com 
www.sellstrom.com 

See Us at FABTECH 
Booth #6312 
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Welding Electrodes Catalog 
Select-Arc offers an expanded catalog 
that describes the company's 
complete line of premium flux cored 
and metal cored carbon steel, low 
alloy, stainless steel, nickel alloy and 
hardsurfacing welding electrodes. This 
100-page catalog includes comparabil- 
ity charts, welding parameters, deposi- 
tion rates, agency approvals and 
Select-Arc packaging options. 

Select-Arc, Inc. 
600 Enterprise Drive 
P.O. Box 259 
Fort Loramie, OH 45845-0259 
(800) 341-5215 
Fax: (888) 511-5217 
www.select-arc.com 

VERSA-TIG 
MULTIPLE TIG TORCH SELECTORS 
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Two new System Mounting Brackets (SMB 
2-350 & SMB 2-700) allow Versa-Tig™ 
Systems to be mounted directly over 
Miller's Dynasty® and Maxstar® 350 and 
700 power sources on the Tig runner 
carts to create a compact versatile pack- 
age. Welders can "dial in" the proper TIG 
torch for each task or setup in "1 sec"! 
Use with any TIG torch & power source. 
Perfect when a variety of materials, 
thicknesses, joint geometries, and 
combinations of welds or setups require 
multiple torch options. Made in the USA. 

-tlg.com MlMGvorM-tig.com • www v 



BED HOT * Products 

VERSA-TIG" 
MULTIPtE TIG TORCH SCLECTORS 

CHANGS WATER AND 
AIR com f o no TORCHES 

IN ONE SECOND' 

NEW Model 
The VTSL-3600 VERSA-TIG™ System is a 
three position 600 amp system that is ideal 
for Miller's Dynasty® and Maxstar® 700 
power sources. This system is specifically 
tailored to demands of the higher amper- 
ages. In addition to the higher amperage 
switch, it includes a 4/0 secondary power 
cable, braided coolant supply, return and 
manifold hoses for higher operating temper- 
atures, 45V11 power cable adaptors pre- 
installed, gas hose, housing ground cable 
and owner's manual. Great for aluminum 
welding applications. Made in the USA. 
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The Weld Test Stand allows for quick, 
secure clamping and positioning of pipe 
or plate test assemblies. All position pipe 
fixtures will hold up to 1-1/2 in. thickness 
without backing and can be placed in any 
position. Pipe and plate fixtures are also 
sold separately without the stand and 
may be held securely in a bench vise or 
adapted  to  existing  stands.   Shipped 
unassembled,   the   Weld   Test   Stand 
weighs approximately 85 pounds. Visit 
our new online store! 
Triangle Engineering Inc. 
6 Industrial Way 
Hanover,  MA 02339 
(781) 878-1500 
Fax: (781) 878-2547 
Website: www.trieng.com 

New Programmable 
Welding Carriage, the 
Arc Runner from Steelmax 

Steelmax Tools LLC introduces its 
newest addition to the "Runner" 
series of portable welding travel 
carriages, the Arc Runner. This 
fully programmable welding trac- 
tor permits development and stor- 
age of 40 different, highly repeat- 
able welding procedures for a 

variety of applications. Optional torch oscillator produces weave bead 
weld pattern. Powerful magnetic base allows operation in all positions. 

See Us at FABTECH 
Booth #6269 

Tools LLC 
6200 S. Troy Circle, Suite 110 
Centennial, CO 80111 
(303) 690-9146 
www.steelmax.com 
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Weld.com, Your Connect/on to the Universe of Welding. 
It is our goal to create an environment where you can find all the 
information you need throughout the welding and cutting industry, in a 
quick and easy-to-navigate website. Additionally, Weld.com will connect 
people, products and services globally; one click at a time. Whether you 
are a "Weekend Warrior" or a 30 year veteran, Weld.com is committed to 
serving your needs! 
Weld.com 
161 Hillpointe Drive 
Canonsburg, PA 15317 
(412) 287-5244 See Us at FABTECH 
E-mail: tclouser@weld.com Booth #5428 
Website: www.weld.com 

New Portable Plate 
Beveling Machine, 
BM 15, the Steel 
Router from 
Steelmax Tools LLC 

BM 15 is a highly-efficient 
machine for weld preparation 
and rounding off steel con- 

struction before painting or coating. Revolutionary new compact design 
incorporates rotary milling head, advanced geometric design, replace- 
able inserts and powerful 2000-Watt motor to effortlessly produce high 
quality machined edges. 

See Us at FABTECH 
Booth #6269 

Bend and Make Your 
Pipe Like the Pros! 

Woodward Fab manual tube and pipe benders 
are made from heavy-duty, CNC-machined steel 
and allow you to fabricate your own 
one-of-a-kind pieces. They can bend up to 2 in. 
diameter pipe with ease and have a 36 in. 
handle and an engraved degree wheel for 
precision bends every time. Simply clamp them 
into your vise, mount them to your bench top, or 
attach them to the heavy-duty bender stand. 

Tools LLC 
6200 S. Troy Circle, Suite 110 
Centennial, CO 80111 
(303) 690-9146 
www.steelmax.com 

Cbj 
Woodward Fab 
P.O. Box 425 
Hartland, Ml 48353 
(800) 391-5419 
Fax: (810) 632-6640 
www.WooclwardFab.com 

remove 99.9% of contaminants up to 
contact us for more information. 
SuperFlash 
Compressed Gas Equipment 
28825 Ranney Parkway 
Westlake OH, 44145 
(888) 327-7306 
www.oxyfuelsafety.com 

SuperFlash® High-Flow 
Gas Safety Equipment 

Increase productivity, safety, 
and work piece quality using 
SuperFlash high-flow flashback 
arresters and inline-filters. The 
flashback arresters are 100% 
tested to provide additional 
safety against flashbacks and 
burnbacks for high-flow pipelines 
and manifolds, and the filters 

100 microns and larger. Please 

See Us at FABTECH Booth #5200 See Us at FABTECH 
Booth #5006 

What is Thermal Spray 

FREE 28-page resource for understand- 
ing thermal spraying and how 
it may assist with your wear and 
corrosion needs. Each thermal spray 
process is defined, illustrated and listed 
by markets served. For a free copy, 
send an email request or visit the 
Thermal Spray Pavilion in the North Hall, 
aisle 5000. 

Now also available in Spanish! 

International Thermal Spray 
Association 

itsa@thermalspray.org 
www.thermalspray.org 
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Tungsten Carbide 
Welding Consumables 
Provide Exceptional 
Wear Properties 
Durum USA offers one of the 
most complete lines of tungsten 
carbide coating consumables. 
The wide choice of tungsten car- 
bide types allows customers to 

select the most appropriate product for their applications and processes. 
Our line of tungsten carbide products includes metal-cored and arc-spray 
wires, electrodes, tube rods, HVOF and HVAF powders, PTA powders, 
flame-spray powders and laser cladding powders. 

Durum USA 
11133 1-45 South, Bldg I 
Conroe, TX 77302 See Us at FABTECH 
(936) 539-2630 or (888) 267-0387 Booth #5112 
www.DurumUSA.com 

iShot® Weld-i® 625 Weld Viewing Color Camera System 
Save resources and time by 
verifying the quality of automated 
welds in real time with the Weld-i 
625 by iShot Imaging. This 
system combines a specially 
housed, high resolution color CCD 
camera with air or water cooling 
capabilities to allow it to withstand 
the punishing environments of 

automated welding. The camera head is extremely compact at just 5/8- 
inches in diameter and 3-inches long. The drop in filter allows for viewing 
during weld and non-welding modes. Illumination is delivered to the target 
during non-weld modes via an included fiber optic light guide. 
InterTest, Inc. 
303 State Route 94 
Columbia, NJ 07832 „     ,,       „„,,.„.. 
(908) 496-8008 See Us at FABTECH 
sales@intertest.com Booth #5741 
www.intertest.com 

iShot® Weld-i® 1000 
Right Angle Weld Viewing 
Color Camera System 
The iShot® Weld-i® 1000 right-angle 
camera system saves resources and 
time by verifying the quality of automat- 
ed welds in real time. This inspection 
system combines a specially housed, 
high-resolution color CCD camera 
with air or water cooling capabilities, 

allowing it to withstand the punishing environments of automated welding. 
The camera head is compact, 1-inch OD and 3-inches long. Control of 
focus and iris for the ever-changing weld process conditions. 
InterTest, Inc. 
303 State Route 94 
Columbia, NJ 07832 
(908) 496-8008 See Us at FABTECH 
sales@intertest.com Booth #5741 
www.intertest.com 

New MiterMaster Computerized Contour Cutting Machine 
New for 2011, Mathey Dearman 
introduces MiterMaster, a win- 
dows PC-automated pipe cutting 
machine based on the company's 
time-proven and immensely popu- 
lar saddle machines. MiterMaster 
takes hole, miter and contour 
cutting to a new level of simplicity 
and precision, with the ability to 

guide either a plasma or oxyfuel torch to cut virtually any shape on 
the end of 4in. (102mm) to Sin. (203mm) pipe by simply selecting the 
appropriate cutting program. 

Mathey Dearman, Inc. 
4344 S. Maybelle Avenue 
Tulsa, OK 74107 USA 
(918) 447-1288 See Us at FABTECH 
Fax: (918) 447-0188 Booth #6749 
www.mathey.com 

^^  (""^^SS      iShot® Weld-i® Hi-Temp 
^H   '   I^^^H      V2011-UDR-C Weld Viewing 
^^M      B^^^^H       Camera System - Color 

J^^*   T( View and record video or stills of welds 
P/ ^j^^^" in the blinding light of arc-welding for 
J^^   ^ ""^^Hi^^k    analysis and archiving! The camera is 
r^i •^""^W^   water-cooled  allowing  it to  function 
I 1 in temperatures up to 400 T. With a 
dynamic-range of over 10,000,000:1, the camera can capture both arc 
light and metal. Ultra-dynamic-range is the key to effective welding 
images. A welding arc can be ten-million times brighter than the metal, 
far exceeding high-end industrial cameras. 

InterTest, Inc. 
303 State Route 94 
Columbia, NJ 07832 
(908) 496-8008 
sales@intertest.com 
www.intertest.com 

See Us at FABTECH 
Booth #5741 

Hands Free Automatic Shade Adjustment 
Optrel's  E670's  unique   sensor  technology 
allows the ADF to  automatically select the 
shade  level based on the application while 
continually adapting the shade level to the arc 
intensity during welding - All Hands Free! When 
the arc intensity increases the ADF filter auto- 
matically  increases  the  shade  level,  while 
decreasing the shade level in response to the 
lowering of the arc intensity.   The helmet also 
includes manual adjustment, delay selection, 
sensitivity controls, and grind mode function. 
Experience why we consider ourselves one of 
the best helmets on the market. 
Optrel Americas 
5 Division Street 
East Greenwich, Rl 02818 
(401) 398-7240 
info@sasmarketingllc.com 
www.optrel.com 

See Us at FABTECH 
Booth #7046 
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The 10X optical with 4X di, 
camera head far back from 
board LEDs illuminate an 
color images. 
InterTest, Inc. 
303 State Route 94 
Columbia, NJ 07832 
(908) 496-8008 
sales@intertest.com 
www.intertest.com 

iShot® Weld-i® Zoom Weld 
Monitoring Camera System 

The Weld-i® Zoom System produces real-time 
detailed color video images of your welding 
process. In addition to live monitoring, this 
zoom version of the Weld-i can provide magni- 
fied views of the weld after completion. Post 
weld inspections are performed quickly and 
keep the operator at a safe standoff distance, 
gital (40X total) zoom allows placement of the 
the harsh conditions near the torch head. On- 
otherwise dark environment producing vivid 

See Us at FABTECH 
Booth #5741 

AMI Model 205 - The Next 
Generation in Orbital Welding 
The Arc Machines, Inc. Model 205 orbital 
(GTAW) tube welding Power Supply is 
capable of welding tube, thin-wall pipe 
and fittings from 3/32" (2,3 mm) through 
7.5" (190,5 mm) OD, in wall thicknesses 
up to 0.160" (4 mm). The Model 205 is 
plug compatible with all AMI fusion weld 
heads produced since 1976. Light 

weight and portable, at only 50 lbs, (23 kg) it features auto-switching of 
input voltages from 115 to 230, 50/60 Hz. It's versatile, durable and 
ready to go anywhere. 

Arc Machines, Inc. 
10500 Orbital Way 
Pacoima, CA 
(818) 896-9556 
Fax: (818) 890-3724 
www.arcmachines.com 

See Us at FABTECH 
Booth #5746 
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Open Your Editorial Exposure. 
REPRINTS ARE IDEAL FOR:   ■ New Product Announcements 

■ Sales Aid For Your Field Force ■ Recruitment & Training Packages 
■ Trade Shows/Promotional Events   ■ PR Materials & Media Kits 

■ Conferences & Speaking Engagements   ■Direct Mail Enclosures 
Customer & Prospect Communications/Presentations 

For additional information, please contact 

Foster Printing Service, the official reprint 
provider for Welding Journal. 

Call 866.879.9144 or sale5@fosterprinting.com 

FOSTER 
PRINTING SERVICE 

Top Notch Marketing 
Director/Manager 

Available 

B2B marketing director looking 
for employment or contract work. 
Experienced in manufacturing and 
related fields, including senior 
level welding, occupational health 
and safety and commercial and 
residential building. Managed all 
marketing duties for two division 
manufacturers, including detailed 
planning through strategy and 
creative development and imple- 
mentation. Expertise in corporate 
and brand identity, advertising, 
print, packaging, displays, trade 
shows and websites. 

Contact tbarr5@comcast.net or 
call 847.414.7553 direct. 

Machine & Welding 
Supply Company 

is seeking a Welding Equipment 
Repair Technician to join a family 
business (since 1925) in North 
Carolina. Experience is preferred, 
good electrical/electronics knowl- 
edge, experience with welding 
helpful. Good pay and benefits. 

Contact: (800) 571 -1583 x 6110 
or jobs @ mwsc.com 

Place Your 
Classified Ad 

Here! 
Contact Frank Wilson, 

Senior Advertising 
Production Manager 

(800) 443-9353, 
ext. 465 

fwilson@aws.org 
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CAREER OPPORTUNITIES (cont'd) CERTIFICATION 
& TRAINING 

Development Engineer 

Select-Arc, Inc., Is seeking a Development Engineer to work at Its Fort Loramle, Ohio, 
facility. The primary job responsibility entails developing new products for the 
welding of carbon and low-alloy steels, stainless steels, nickel alloys, and for hardsur- 
faclng. Candidates should have a Bachelor of Science degree In Metallurgy or 
Materials Science. Degrees In other related fields with a background In materials will be 
considered. Welding experience Is a plus. 

Job responsibilities Include: 

• Formulating new products as required. 
• Maintaining and upgrading current products. 
• Reducing product cost through Innovative product design and evaluation of new 

raw materials. 
• Developing technical data on new products. 

Competitive salary and a comprehensive benefits package are offered. E-mail, fax or 
mall resume to Dale Stager at Select-Arc, Inc., 600 Enterprise Dr., PC Box 259, Fort 
Loramle, OH 45845 
Fax: (888)511-5217 
E-mail: dstager@select-arc.com. No phone calls, please. 

AWS, Weld-Ed Web Site 
Promotes Welding 

Careers 
The American Welding Society 

(AWS) and National Center for Weld- 
ing Education & Training (Weld-Ed) 
Web site at www.CareersInWelding.com 
offers the following details: people and 
companies in the welding industry; fun 
facts; salary information; industry 
news; videos; articles; and upcoming 
training opportunities, seminars, and 
events. 

Additionally, the site features 
pages geared directly for students with 
scholarship information and a weld- 
ing school locator; for welding profes- 
sionals to build a resume, find weld- 
ing-related jobs, and learn about AWS 
certifications; and for educators to dis- 
cover tips for teachers and guidance 
counselors, information about curric- 
ula, professional development, and 
other resources. 

This Web site serves a valuable tool 
for students, parents, educators, coun- 
selors, and welding professionals. It 
also allows visitors to send questions, 
comments, or ideas for people 
profiles. 

SERVICES 

Got Cle^i VQ^ 

www.weldh4J<jgef,CoTn 

Oxygen Analyzers, 
Purge Dams, Flow Meters 

for Pipe Welding 

www.OrbitalWelding.com 
408-567-0232 

(Pft 2011 
CWI PREPARATORY 

Guarantee - Pass or Repeat FREE! 

80+ HOUR COURSE 

MORE HANDS-ON/PRACTICAL APPLICATIONS 
Pascagoula, MS Oct. 3-14 & Dec. 5-16 

Houma, LA Oct. 17-28 
Houston, TX Nov. 7-18 

56-f- HOUR COURSE 

EXTRA INSTRUCTION TO GET A HEAD START 
Pascagoula, MS Oct. 3-14 & Dec. 8-16 

Houma, LA Oct. 20-28 
Houston, TX Nov. 10-18 

40 HOUR COURSE 

GET READY - FAST PACED COURSE! 
Pascagoula, MS Oct. 3-14 & Dec. 12-16 

Houma, LA Oct. 24-28 
Houston, TX Nov. 14-18 

Test follows on Saturday at same facility & 
includes additional self study for weekend 

FOR DETAILS CALL OR E-MAIL: 
(800) 489-2890 

info@realeducational.com 
Also offering: 9-Year CWI Recertification, 

RTFIIm Inteipretation, MT/PT/UT Thickness, 
Welding Procedure Fundamentals, 

CWS, SCWI, Advanced Inspection Courses 

^AISC Training 

► QA/QC inspection Services 

►Weld Inspection Training 

► Skidmore Training 

312-861-3000 | info@atenna.com 

www.atema.com 

The world's first and only completely 

online NDT & CWI training program! 

NOT Training to mEEt global standards 

including SNT-TC-IA, ISD 9712, ate. 

Visit www.WDrldspec.Drg today and save 

$IDD instantly by Entaring tha discount 

coda: aws59c2 
CalltDllfrEE:l-S77-5DB-7773 
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EQUIPMENT FOR SALE OR RENT 

MITROWSKI RENTS 
Made in U.S.A. 

Welding Positioners 
1-Ton thru 60-Ton 

Tank Turning Rolls 

Used Equipment for Sale 

www.mitrowskiwelding.com 
sales@mitrowskiwelding.com 

(800)218-9620 
(713)943-8032 

cjpendopot com 
Paint irurkcrs lor professional* 

ArroMark, Artline 

Dixon, Dykem 
Markal. Posca 

Sakura, Sharpie 
SKM. I niPainl 

The worlds best 
selection of markers! 

H- J: ir.jrkin^jHT JI':» ' nun 

VERSA-TIG™ 
MULTIPLE TIG TORCH 

SELECTORS 

www.versa-tig.com 

JOE FULLER LLC 
We manufacture tank turning rolls 

3-ton through 120-ton rolls 
www.joefuller.com 

email: joe@joefuller.com 
Phone: (979)277-8343 
Fax: (281)290-6184 

Our products are made in the USA 

800-343-6926 +   " i® 
www.escotool.com    eSCOXOOl 

RedDArc 
Welderentals. 

When you're ready to weld. 

Rentals, Lease and Sales 
Welders, Weld Positioning Equipment, 
Welding-Related Specialty Equipment, 
Diesel-Powered Electric Generators 

18BB7333272 icdMiccoi 

Used Drop Center Positioner 

11,000 lbs., tilt and rotate, see our ad 
on page 138 of this issue. 

Antenen Research 
(800) 323-9555 

www.antenen.com 

For Sale 

Welding Library- training videos on 
arc, mig, tig, testing, inspecting. 
Includes more than forty books on 
welding, metallurgy, machining, 
robotics, etc. Also, lesson plans, and 
curriculum. 

All   are   professional. 
$5000...asking $900. 

Valued  over 

Call (412) 913-9622 
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Laser Enhanced Metal Transfer — 
Part 1: System and Observations 

A laser impinging on the droplet in gas metal arc welding applies an auxiliary 
detaching force without any significant change in current 

BY Y. HUANG and Y. M. ZHANG 

ABSTRACT 

Laser-enhanced gas metal arc welding (GMAW) is a recent modification of con- 
ventional GMAW that applies a relatively low-power laser to the droplet. A systematic 
series of experiments were designed and conducted to test this modification. A high- 
speed camera recorded the metal transfer process during each experiment. The be- 
haviors of the laser-enhanced metal transfer process observed from high-speed images 
were analyzed using the established physics of metal transfer. The characteristics and 
uniqueness were identified. In all experiments, the laser was found to affect the metal 
transfer process as an additional detaching force that tended to change a short- 
circuiting transfer to drop globular or drop spray, reduce the diameter of the droplet 
detached in drop globular transfer, or decrease the diameter of the droplet such that 
the transfer changed from drop globular to drop spray. In addition, this force also pro- 
vided an effective method to minimize the wandering of the droplet of a relatively large 
diameter and thus to control the location where it merged into the weld pool. As a re- 
sult, the uncontrolled drop globular transfer in conventional GMAW as characterized 
by large droplets and poor weld formation was changed to a controlled drop globular 
process with improved droplet directionality and weld formation. The large current 
range associated with drop globular transfer, which required pulsing to change to spray 
transfer for practical applications, could now be used without pulsing. Desired heat 
input and current/arc pressure waveforms may thus be delivered by GMAW through 
laser enhancement. 

Introduction 

Gas metal arc welding (GMAW) is cur- 
rently one of the most widely used weld- 
ing methods due to its productivity (as a 
result of using an automatically fed con- 
sumable electrode) (Refs. 1,2) and its con- 
venience for mechanized/robotic 
applications. The transfer of the melted 
wire (electrode) onto the base metal is a 
process referred to as metal transfer. A 
good understanding of this metal transfer 
process and its mechanism plays a funda- 
mental role in effectively using/improving 
this welding process for production of bet- 
ter welds at higher productivity and has 
thus been an active area of research and 
development in the welding community 
(Refs. 3-7). 

Y. HUANG and Y. M. ZHANG (ymzhang 
@engr.uky.edu) are with the Department of 
Electrical and Computer Engineering, University 
of Kentucky, Lexington, Ky. 

A key issue is that of how the metal 
transfer largely depends on the welding 
current, which also determines other crit- 
ical parameters including heat input and 
arc pressure. An application may require a 
preferred metal transfer mode that needs 
to be produced using a particular welding 
current while this current may result in a 
heat input and arc pressure that is not 
suitable for this application. 
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For example, many applications prefer 
the metal transfer to take place in the 
spray mode, but it requires a current 
higher than the transition current (Ref. 8) 
to produce in conventional GMAW. In this 
mode, the arc pressure is (Ref. 9) 

k2-i?2-2e0 

i?cos((uf)cos(fe) 

where the arc current density 

rt)/a
2/4 

(1) 

J„ ■■aI/(cm:R2ll32-l\ + }iR2] 
(2) 

and [Xg is the permeability, Ra is the arc 
current radius, R is the equilibrium radius 
of the droplet, Eg is the amplitude of the 
perturbation, co is angular frequency, t is 
the time, fc is a wave number, z represents 
the axial coordinate of a cylindrical coor- 
dinate system, a is the ratio of arc to the 
liquid current density, / is the current, and 
(3 is the ratio of arc to the liquid radius 
(Ref. 9). It can be seen that the arc pres- 
sure is proportional to the square of the 
welding current. Increasing the welding 
current thus increases the arc pressure. An 
extremely high arc pressure is often not ac- 
ceptable for many applications. 

Pulsing current has been an effective 
method to achieve the spray transfer at a 
needed heat input determined by the 
mean current. However, the peak current 
in the pulse still must be higher than the 
transition current (Ref. 8). The high arc 
pressure issue aforementioned still re- 
mains, and an extremely high arc pressure 
often blows the liquid metal away from the 
weld pool and possibly causes melt 
through (in complete joint penetration ap- 
plications). Further, the high peak current 
itself also increases undesirable fumes 
(Ref. 10). 

The patented surface tension transfer 
(STT) method (Refs. 11-13), which ad- 
justs the current waveform reactively 
based on the particular stage during the 
short-circuiting transfer process, is an ef- 
fective method to reduce spatter to a min- 
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Fig. 3 — Experimental system. A — Olympus high-speed camera; B - 
nation (the shield board is not shown in the picture). 

GMAWsetup and laser combi- 

Fig. 1 — Principle of laser-enhanced GMA W (Ref.      Fig. 2 — System installation parameters. A — Installation parameters; B — installation parameters for 
21). the system. 

weld pool after the travel in the arc-zone is 
also a stage in the transfer process but has 
not been much studied. As has been seen 
above, the merging is critical as it deter- 
mines the process stability (short-circuit- 
ing transfer) or the capability to produce 
good weld formations (drop globular or 
spray transfer). To emphasize this, the au- 
thors add merging as the third stage for 
the convenience of analysis in this paper. 

Existing methods aforementioned 
(Refs. 10-17) are "neat" using smart ap- 
proaches to resolve different issues and 
difficulties, but being "neat" also restricts 
their applications in wider ranges. Toward 
the development of a more general 
method, the laser-enhanced GMAW as 
shown in Fig. 1 has been proposed/devel- 
oped at the University of Kentucky (Ref. 
21). It adds a relatively low-power laser to 
conventional GMAW, and the objective is 
to provide an auxiliary force to help detach 
the droplet at a desired diameter with any 
desired current that best suits the applica- 
tion, including future adaptive control ap- 
plications where the current needs to be 
adjusted freely as determined by the con- 
trol algorithm. It is apparent that laser-en- 
hanced GMAW is fundamentally different 
from laser hybrid GMAW (Refs. 22, 23) 
where a laser beam of substantially high 
power aims at the base metal rather than 
the droplet. In a previous paper (Ref. 21) 
that first documented laser-enhanced 
GMAW, the laser recoil pressure force was 
demonstrated to be the additional force to 
help detach the droplet. The present 
paper analyzes its metal transfer mecha- 
nism in order to understand its uniqueness 
as a desirable process. 

imum with low heat input and arc pres- 
sure, but its effective range is restricted by 
the mandatory need for the particular cur- 
rent waveform/range and may not be suit- 
able for other applications that require 
other transfer modes and/or different cur- 
rent waveforms and amperage ranges (typ- 
ically for higher heat inputs). Zhang, et al. 
proposed a patented method (Refs. 14,15) 
to use a peak current much lower than the 
transition current to produce the desired 
spray transfer by taking advantage of the 
momentum of a downward (away from the 
welding gun) droplet. Methods based on 
mechanically assisted droplet transfer 
have also been proposed/developed to 
produce the spray transfer below the tran- 
sition current (Refs. 16,17), but the weld- 
ing gun size and weight are greatly 
increased. 

The American Welding Society classi- 
fies metal transfer into three major 
types/modes: short-circuiting, globular, 
and spray (Ref. 8). The International In- 
stitute of Welding (IIW) further classifies 
globular transfer into drop globular and 
spelled globular (Refs. 18, 19). The metal 
transfer process is governed by the forces 
exerted on the droplet. In dynamic-force 
balance theory (DFBM) (Refs. 19, 20), 
five major forces were used to analyze the 
metal transfer process. Surface tension is 
the main retaining force to support the 
droplet, while the gravitational force, elec- 
tromagnetic   force,   aerodynamic   drag 

force, and momentum force typically tend 
to detach the droplet. In the short-circuit- 
ing transfer mode, the detaching force, 
mainly the gravitational force, is not large 
enough to balance out the retaining force; 
the droplet would touch the weld pool. In 
this case, the merging of the droplet into 
the weld pool is critical in determining the 
production of possible spatter and the for- 
mation of the weld. For the globular trans- 
fer mode, as the repelled globular typically 
generates severe spatter, only the drop 
globular transfer may be adopted in appli- 
cations. In the drop globular transfer, as 
the droplet cannot be detached at a rea- 
sonable small diameter, large and oscillat- 
ing droplets may be expected in 
conventional GMAW that cause not only 
potential arc instability/fluctuation, but 
also uncontrolled droplet travel directions 
that directly result in the merging of the 
droplet with the weld pool at undesired lo- 
cations to produce poor weld formations. 
The drop spray transfer mode is usually 
characterized by uniform droplet diame- 
ter, regular detachment, directional 
droplet transfer, and it is thus widely used 
in the industry. 

The metal transfer in GMAW has been 
traditionally regarded as a two-stage 
process: first, a droplet forms at the end of 
the solid wire under the arc heating effect; 
second, the droplet detaches from the end 
of the welding wire and travels in the arc 
zone. The merging of the droplet into the 

Experimental System and 
Conditions 

Experimental System Setup 

The principle of the proposed laser- 
enhanced GMAW is shown in Fig. 1. A 
laser beam aims at the droplet. The inten- 
tion is to detach the droplet using the laser 
recoil pressure as an auxiliary detaching 

OCTOBER 2011, VOL 90 



A 
* 
I —•• — 

!.- 
• _fc_ 

" 

r 
• 

WPMM 

J    '*• 

« — 
M i ■ 

1. : 

1 
r ■■• > 1 

IS ^ 

* m  
1 

■ 

•^ r r 
; 

-■ 

■-*•■ 

D. 
• 

1 . 
-i a ■ 

I L 
1. >' ■ ^ 

■        ir        •        ■        ■        M        I 

F/g. 4 — Welding current under different wire feed speeds and different laser powers. A — Wire feed speed at 
250 in.lmin; B — wire feed speed at 300 injinin; C — wire feed speed at 350in./min; D — wire feed speed at 
400 in.lmin. 

force to compensate for the lack of the 
electromagnetic force or gravitational 
force associated with a relatively small am- 
perage that is needed for a particular ap- 
plication, rather than provide additional 
heat to speed the melting of the wire. The 
associated additional heat from the laser 
should be negligible in comparison with 
that of the arc used. 

Figure 2 shows the specified parame- 
ters to realize the laser-enhanced GMAW 
system used in this paper. To conduct the 
laser-enhanced GMA process in an ex- 
pected way, parameters need to be set ap- 
propriately. As shown in Fig. 2, three 
parameters should be determined: contact 
tube-to-workpiece distance rfj, angle be- 
tween laser beam to GMAW welding gun 
6, and the distance from the point where 
the laser intersects the wire axis ^2- Stan- 
dards to set these parameters are found in 
Ref. 21. Experimental results suggest that 
di be set around 20 mm, 6 be around 60 
deg for easy installation at the expense of 
reducing system compactness, and ^ be 
set at a range from 3 to 7 mm. 

A high-speed camera was used to cap- 
ture the video of the welding process for 
off-line analysis. Figure 3A shows the 
high-speed camera used that is capable of 
recording the metal transfer at 33,000 
frames per second. A band-pass filter cen- 
tered at 810 ±2 nm with full width at half 
maximum 10 ±2 nm was used to observe 
the process and record the images. All im- 
ages presented in this study were recorded 
using the high-speed camera shown in Fig. 

3A with this band-pass filter. 
The University of Kentucky Welding 

Research Laboratory possesses a Nuvonyx 
Diode laser ISL-1000L (Fig. 3B) whose 
focal beam dimension is 1 x 14 mm and 
wavelength is 808 nm. When this laser is 
used, less than Yu of the laser beam can be 
applied onto the droplet to generate the 
recoil force to detach the droplet as the di- 
ameter of the wire is 0.8 mm, and the di- 
ameter of droplet may be just slightly 
greater. For this research, the efficiency of 
the laser was not a primary concern, and 
the use of a laser of larger power and 
larger focal zone should not affect the ef- 
fectiveness of the experimental results. 

Figure 3B shows the arrangement of 
the laser in relation with the welding gun. 
In this experimental setup, the laser beam 
is aligned with the wire. In order to pro- 
tect the end of the laser from possible con- 
tamination from fumes, a shielding board 
(not shown in Fig. 3B) is added between 
the laser and welding gun, and the laser is 
projected through a hole on the shielding 
board to the wire. 

Experimental Conditions 

A CV (constant voltage) continuous 
waveform power supply was used to con- 
duct experiments. Pure argon was used 
and the flow rate was 12 L/min (25.4 ft3/h). 
The workpiece was mild steel, and experi- 
ments were done as bead-on-plate at a 
travel speed of 6.6 mm/s (15.6 in./min). 
The wire used was ER70S-6 of 0.8 mm 

Fig. 5 — Metal transfer image. 

(0.03 in.) diameter. The distance from the 
contact tube to the workpiece was 20 mm 
as aforementioned. 

The welding voltage was set at four lev- 
els: 26, 28, 30, and 32 V. For each voltage, 
four different wire feed speeds, 250, 300, 
350, and 400 in./min, were used to produce 
different welding current levels, resulting 
in 16 sets of experimental conditions. In all 
experiments, welding currents were not 
more than 135 A, which will generate 
short-circuiting or repelled globular trans- 
fer or non-wire-axis drop globular in con- 
ventional GMAW. The laser beam was 
continuously applied along the wire (solid 
and droplet) at four different levels of 
laser intensities for each of the 16 experi- 
mental conditions: 0, 46 W/mm2, 54 
W/mm2, and 62 W/mm2. There were thus a 
total of 64 experiments conducted. For 
convenience, the parameters will be pre- 
sented as a set (wire feed speed, voltage, 
laser intensity). Figure 4 shows the mean 
current measured in all experiments. It 
can be seen that all the currents were 
lower than the transition current, which is 
approximately 150 A (Ref. 8) for the wire 
material and diameter. The current in- 
creases significantly as the voltage setting 
increases because of the reduced wire ex- 
tension. However, the effect of the laser 
on the current is insignificant, no more 
than 5 A. 

Metal Transfer 

The diameter of the detached droplet 
is obtained from the series of high-speed 
images in this study. All images presented 
have the same dimension scale except for 
those presented individually. The time in- 
terval of consecutive images in the same 
series is constant. Figure 5 illustrates the 
scene in a typical metal transfer image. 

Observations 

Figure 6A shows a typical metal trans- 
fer cycle for the experiment conducted 
using wire feed speed, voltage, and laser 
intensity equal to 300 in./min, 30 V, and 0. 
This is a short-circuiting transfer in which 
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W/mm2). A — Without laser; B — with laser. 
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Fig. 8 — Typical metal transfer in comparative experiments with and without laser for 250 in./min, 30 X 
0 W/mm2, and 250 in./min, 30 X 62 W/mm2. A — Without laser, B — with laser at 62 W/mm2. 

Fig. 7— Current waveforms for 300 in./min, 30 V, 
0 W/mm2, and 300 in./min, 30 If anrf 62 W/mm2. 
A — No laser, B — with laser at 62 W/mm2. 

the second and third stages of the metal 
transfer are combined. From Fig. 4, the 
current in this experiment was approxi- 
mately 110 A. In the cycle shown in Fig. 
6A, the combined detaching force from 
the electromagnetic and gravitational 
force was not sufficient enough to balance 
out the retaining force, i.e., the surface 
tension that is determined by the surface 
tension coefficient and diameter of the 
wire, before the droplet touched the weld 
pool. The transfer was short circuiting and 
spatter was produced. Examination of 
recorded images during this experiment 
showed that the short circuiting transfer 
dominated, although the globular transfer 
also occurred occasionally. 

Figure 6B is a typical metal transfer 
cycle from the comparative experiment 
with the laser at an intensity of 62 W/mm2. 
As can be seen, the large droplet did not 
touch the base metal before detaching, 
and there was no spatter produced. This is 
a free flight transfer type, and it is drop 
globular according to IIW classification 
(Refs. 18, 19). Examination of all images 
showed that all the metal transfer oc- 
curred as drop globular. It is apparent the 
laser made the difference in changing the 
metal transfer. 

Per Ref. 21, the recoil pressure is the 
major force the laser applies to the 
droplet. Application of a laser beam to a 
droplet at an appropriate direction as in 
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this study ensures the recoil pressure to be 
a detaching force. The added detaching 
force from the laser recoil pressure re- 
duces the need from other sources for the 
detaching force. When the electromag- 
netic force is given, the added detaching 
force from the laser recoil pressure re- 
duces the needed gravitational force to 
balance out the surface tension. As a re- 
sult, the diameter of the droplet needed 
for detachment is reduced. If the needed 
diameter is reduced sufficiently such that 
the droplet can grow to this diameter be- 
fore it touches the weld pool, the short- 
circuiting transfer changes to a free flight 
transfer type as observed in Fig. 6B. 

For these two comparative experi- 
ments, the laser does not change the mean 
welding current significantly as can be 
seen from Fig. 4B. However, as the droplet 
does not touch the weld pool, the fluctua- 
tion of the welding current is reduced as 
can be seen in Fig. 7. Further, because the 
droplet is detached before touching the 
weld pool, the average transfer time is re- 
duced from 183.3 ms without the laser to 
178.3 ms with the laser. The average di- 
ameter of droplet decreases from 2.23 mm 
without laser to 1.89 mm with the laser. 
The laser thus reduced the needed diame- 
ter (weight) of the droplet for detachment 
and changed the metal transfer type. 

Figures 8-10 are typical metal images 
from three additional groups of compara- 
tive experiments using different wire feed 
speeds at 30 V. Because of the changes in 
the wire feed speed, the mean current 
varies from experiment to experiment 
(Fig. 4A, C, D). 

First, the typical metal transfer as 
shown in Figs. 8A and 9A for 250 and 350 
in./min without the laser was all short- 
circuiting transfer and a significant 
amount of spatter was produced. When 
the laser was applied, as can be seen from 
Figs. 8B and 9B, the metal transfer, 
changed to drop globular transfer and 
spatter was not found. As the mean weld- 
ing current did not increase (Fig. 4A and 
C), it was the authors' opinion that it was 
the laser recoil pressure that effectively 
changed the type of the metal transfer. In 
addition, the changes in the metal transfer 
resulted in less fluctuating welding current 
as shown in Figs. 11 and 12, and the metal 
transfer process was thus more stable. 

Second, when the wire feed speed in- 
creased to 400 in./min such that the cur- 
rent increased, the short-circuiting 
transfer no longer dominated. Figure 10A 
shows a consecutive transfer process 
where a short-circuiting transfer followed 
a drop globular transfer. This was typical 
in the experiment with 400 in./min without 
the laser, and different from other experi- 
ments in the series at the same voltage but 
lower wire feed speeds where the short- 
circuiting transfer dominated. The in- 

Fig. 9 — Typical metal transfer in comparative experiments with and without laser for 350 in./min, 30 V, 
0 Wlmm2, and 350 in./min, 30 V, 62 W/mm2. A — Without laser; B — with laser at 62 Wlmm2. 

creased mean current was the major rea- 
son for the frequent occurrence of the 
drop globular transfer, but the welding 
current fluctuated into relatively low lev- 
els (Fig. 13A) also produced short-circuit- 
ing transfers from time to time. When the 
laser was introduced, short-circuiting 
transfers no longer occurred and transfers 
became totally free flight, as shown in Fig. 
10B. The droplet diameter became similar 
to that of the electrode wire and transfer 
was close to drop spray. As can be seen in 
Figs. 4D and 13, the mean current and cur- 
rent levels did not increase by the laser. It 
was the laser recoil pressure that effec- 
tively changed the metal transfer mode 
from a mix of short-circuiting and drop 
globular to the drop spray and reduced the 
fluctuation in the welding current. 

Analysis 

As has been observed above, the appli- 
cation of the laser changed the metal 
transfer. If the metal transfer in conven- 
tional GMAW is short circuiting, the ap- 
plication of the laser at the intensity used 
could change it to the drop globular trans- 
fer. (The authors believe that it may fur- 
ther change to the spray transfer as long 
as the intensity of the laser is sufficient.) 
When a mix of short-circuiting and globu- 
lar transfers dominates, it may change to 

the drop spray even with the laser inten- 
sity used. When the drop globular could 
be obtained, the laser reduced the diame- 
ter of the droplet detached. In all cases, 
the diameter of the detached droplets was 
decreased as further shown in Fig. 14. The 
laser recoil pressure was identified as the 
major cause of these observed changes. 

To analyze further, let's recall that in 
conventional GMAW, the major sources of 
the detaching force are the gravitational, 
electromagnetic, aerodynamic drag, and 
momentum forces, while the major retain- 
ing force is the surface tension at the in- 
terface of the solid wire and liquid droplet 
(Refs. 19, 20). When the diameter of the 
wire and material are given, this surface 
tension can be considered constant be- 
cause the temperature at the interface 
aforementioned is the melting point and 
changes with neither the welding current 
nor the application of the laser. When the 
welding current is lower than the transi- 
tion current such that the current exits 
from the droplet around its bottom, the 
electromagnetic force as a detaching force 
is relatively small. The aerodynamic drag 
force and momentum force are typically 
relatively small and often negligible in 
analysis such that there is a need for a 
large gravitational force to balance out the 
surface tension for detachment. In this 
case, as shown in Fig. 6 and Figs. 8-10, the 
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Fig. 11 — Current waveforms for 250 in./min, 30 X 0 W/mm2, and 250 in./min, 30 V, 62 W/mm2. A - 
No laser; B — with laser at 62 W/mm2. 
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Fig. 12 — Current waveforms for 350 in./min, 30l{ 0 W/mm2, and 350 in./min, 30 X 62 W/mm2. A - 
No laser; B — with laser at 62 W/mm2. 

diameter of the droplet is larger than that 
of the wire. 

More specifically, when the wire feed 
speed is low, such as 250 to 300 in./min, 
the droplet needs to grow to acquire a suf- 
ficient mass to produce a sufficient gravi- 
tational force to balance out the surface 
tension. However, before this large mass 
is obtained, the droplet touches the weld 
pool because of the relatively slow growth 
(due to the relatively small current and arc 
heat). The metal transfer is dominated by 
the short-circuiting transfer. When the 
wire feed speed/welding current increases, 
for example to 350 in./min, such that the 
welding current and electromagnetic force 
increases, the mass needed to balance out 
the surface reduces. However, if this re- 
duced mass needed is still not achieved be- 

fore the droplet touches the weld pool, the 
transfer will still be short circuiting. In 
laser-enhanced GMAW, the laser recoil 
pressure is added to the detaching force, 
and the needed mass is reduced. If the 
needed mass is produced before the 
droplet touches the weld pool, the metal 
transfer would change from short circuit- 
ing to drop globular or effectively reduce 
the diameter of the droplet detached. As 
shown in Fig. 14, all the diameters of 
droplet in laser-enhanced GMAW are 
smaller than their respective counterparts 
in conventional GMAW As long as there 
is a large enough laser recoil pressure 
(laser intensity), the drop globular and, 
the authors believe, drop spray would be 
obtained. To verily the latter, a larger in- 
tensity laser is needed. 

Further, when the wire feed speed in- 
creases, such as to 400 in./min, the transfer 
will be dominated by a mix of globular and 
short-circuiting transfer in conventional 
GMAW. For the laser intensity applied, 
the short-circuiting transfer in conven- 
tional GMAW will change to drop globu- 
lar in laser-enhanced GMAW. The drop 
globular in conventional GMAW could re- 
main or change to the drop spray. In both 
cases, the diameter of droplet detached re- 
duces in laser-enhanced GMAW, and the 
drop spray occurs when the diameter re- 
duces to a level close to that of the wire. 

Controlled Drop Globular Transfer 

In the laser-enhanced GMAW experi- 
ments conducted in this study, drop glob- 
ular was a major metal transfer mode. The 
authors found the drop globular transfer 
with an enhancement from a laser behaves 
differently from those without a laser en- 
hancement in conventional GMAW. 

Figure 15 shows two images in a cycle of 
drop globular transfer in conventional 
GMAW at 400 in./min, 30 V, and 0 W/mm2. 
Figure 15A is the image of the droplet 
shortly before its detachment. It is found 
that the center of the sphere of the droplet 
is not exactly along the axis of the wire. In 
fact, as long as the droplet is not detached, 
the center of the sphere oscillates, as shown 
in Fig. 10A. The trajectory of the detached 
droplet is thus not fixed. It is not fixed along 
the axis of the wire and may change from 
cycle to cycle. As a result, the transverse lo- 
cation where the detached droplet merges 
with the weld pool is not fixed and may 
change from cycle to cycle. The images in 
Fig. 15A and B demonstrate this uncontrol- 
lability of the droplet merging location as- 
sociated with a droplet globular transfer in 
conventional GMAW. This type of drop 
globular is referred to as uncontrolled drop 
globular transfer in this study. 

Figure 16 are counterpart images, of 
those in Fig. 15, under (400 in./min, 30V, 62 
W/mm2). They show the droplet shortly be- 
fore its detachment and merging into the 
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Fig. 13 — Current waveforms for 400 in. Imin, 30X0 W/mm2, and 400 in./min, 30 V,62 Wlmm2.A —No     Fig. 14 — Droplet sizes at 30 V and different wire 
laser; B — with laser at 62 W/mm2. feed speeds. 
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Fig. 15 — Images of uncontrolled drop globular process. A — Before detach- 
ment; B — merging into the weld pool. 

Fig. 16 — Images of controlled drop globular process. A - 
ment; B — merging into the weld pool. 

- Before detach-   ^t 
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Fig. 17 — Typical surface appearance in comparative experiments with and without laser at 400 in.lmin, 30 V, and 62 W/mm2. A - 
laser at 62 W/mm2. 

Without laser; B — with UJ 

weld pool in drop globular transfer with a 
laser enhancement. It is apparent that this 
laser-enhanced drop globular transfer dif- 
fers from its counterpart in conventional 
GMAW. The center of the droplet sphere is 
approximately along the axis of the wire. 
There is indeed a slight deviation of this 
center from the axis, but observation and 
analysis of images in different cycles show: 
1) its magnitude and direction are both con- 
sistent in different cycles; and 2) this slight 
consistent deviation is away from the direc- 
tion of laser application. It is apparent that 
this deviation is caused by the laser recoil 
pressure. Because the droplet is approxi- 
mately along the axis and the slight devia- 
tion is consistent in magnitude and 
direction, the transverse location of the 
merging is also consistent, slightly away 
from the axis of the wire. As can be seen, the 
application of the laser brings certain con- 
trols to the drop globular transfer, and the 

resultant drop globular becomes a con- 
trolled drop globular. 

Drop globular is seldom used in indus- 
try (Ref. 8), and its unfixed droplet trajec- 
tory in a natural/uncontrolled form may be 
the major reason. However, there is a lack 
of effective solutions in literature. In laser- 
enhanced GMAW, the trajectory of the 
droplet is controlled by the laser recoil 
pressure, and the merging of the droplet 
in drop globular transfer becomes con- 
trollable. It is the laser that made the drop 
globular become controllable in this study. 
Laser enhanced drop globular transfer is 
a controlled drop globular transfer, but it 
is possible that a controlled drop globular 
may also be achieved using other means. 

Compared to the uncontrolled drop 
globular process, a controlled drop globu- 
lar process produces welds more consis- 
tently because of the controlled/consistent 
droplet trajectory and transverse merging 

location. As can be seen in Fig. 17A, a typ- 
ical weld produced by uncontrolled drop 
globular lacks control on the transverse di- 
rection. Spatter is also found because 
some droplets may merge into the weld 
pool at its edges (Ref. 8). Rough weld sur- 
faces are also found because of the unfixed 
positions where large droplets merge into 
the weld pool. In laser-enhanced GMAW, 
all issues, weld direction inconsistency, 
spatter, and rough weld surfaces, are re- 
solved by the controlled/consistent droplet 
trajectory, controlled/consistent/appropri- 
ate merging location, and reduced droplet 
size, as shown in Fig. 17B. Quality welds 
may thus be produced by the laser-en- 
hanced GMAW at a controlled drop glob- 
ular transfer, and drop globular thus may 
become a valid process for applications 
where the current requires desired wave- 
forms or need to be below the transition 
current. 
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Conclusions 

• An experimental system has been es- 
tablished, and a series of 64 sets of exper- 
iments have been designed and conducted 
to symmetrically study the laser-enhanced 
GMAW. 

• The laser aiming at the droplet in 
laser-enhanced GMAW applies an auxil- 
iary detaching force on the droplet with- 
out a significant change in the current. 

• Free flight transfers could be suc- 
cessfully produced at continuous currents 
from 90 to 135 A with a 0.8-mm-diameter 
steel wire without spatter. 

• Laser-enhanced metal transfer 
process is also governed by the established 
physics of metal transfer except for there is 
a need to include the additional detaching 
force generated by the laser. 

• If the metal transfer is short-circuit- 
ing transfer in conventional GMAW, laser- 
enhanced GMAW may change it to drop 
globular transfer. If conventional and 
laser-enhanced GMAW both produce 
drop globular, the latter reduces the di- 
ameter of the droplet. If the metal transfer 
is short-circuiting or drop globular trans- 
fer in conventional GMAW, laser- 
enhanced GMAW may become the drop 
spray. The established physics of metal 
transfer can explain all these changes by 
counting the additional detach force in- 
troduced by the laser. 

• Controlled drop globular transfer in 
laser-enhanced GMAW offers desirable 
metal transfer characteristics that benefit 
the formation of quality welds. 

• Controlled drop globular transfer ex- 
tends the capability of the productive 
GMAW process into the range of constant 
current that conventionally produces un- 
desirable drop transfer, which is not most 
suitable for practical use. 

• Laser enhancement provides an ef- 
fective method to achieve a controlled 
drop globular transfer and to enable 
GMAW to use a constant current in an in- 

creased range to meet the requirements 
for different applications. 
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Application of Electro-Spark Deposition as a 
Joining Technology I 

The implicit high cooiing rates and low individual splat volumes associated with 
electro-spark deposition facilitate joints in both difficult-to-weld materials as well as 

dissimilar material combinations 

BY J.GOULD 

ABSTRACT 

Electro-spark deposition (ESD) has long been used as both a repair and coating 
technology for a range of material systems. Applications have ranged from repair of 
Ni-based superalloys to deposition of carbide coatings onto steel cutting blades. The 
technology is unique in that deposition is accomplished by individual splats of mate- 
rial from the electrode onto the substrate. The scale of these splats is sufficiently small 
to result in extremely high cooling rates. These high cooling rates have facilitated dep- 
osition of difficult to work with materials. In addition, the process has allowed appli- 
cation onto widely disparate dissimilar materials systems. In this work, the technol- 
ogy has been evaluated for direct welding in two candidate applications. These 
include a nano-stabilized stainless steel for fusion energy applications, and refractory 
metal to cast Ni-based superalloy combinations for nuclear space propulsion. Sam- 
ple joints were fabricated for each of these applications, and assessed using metallo- 
graphic and mechanical testing techniques. Joints on the nano-stabilized steels re- 
tained the fine character of the substrate, albeit with some coarsening of the 
stabilizing precipitates. Joints between the refractory metals and cast Ni-based su- 
peralloy were done with a Hastelloy® X filler. Joints showed minimum reaction 
zones, and properties characteristic of the softer of the two materials joined. Results 
are discussed in light of the rapid thermal cycles associated with the process, as well 
as those from other impulse techniques [percussion welding, magnetic pulse welding 
(MPW)]. Joint morphologies are described in terms of rapid solidification and solid- 
state phase transformation suppression. Metallurgical and productivity implications 
are then discussed, and criteria for potential applications described. 

Introduction 

Electro-spark deposition (ESD) is a 
microwelding process that uses rapid elec- 
trical power discharges to accomplish 
metal transfer from an electrode to a con- 
tacting substrate. Typically, the process is 
conducted with a capacitive discharge 
power supply that provides the short- 
duration current pulses (10-400 ^is). 
These current pulses are supplied at a 
range of frequencies ranging from a few 
hundred to a few thousand hertz. The 
electrode itself is generally integrated into 
some device creating high-speed motion 

/. GOULD (jerry_gould@ewi.org) is technology 
leader, Resistance and Solid State Welding, Edi- 
son Welding Institute, Columbus, Ohio. 

relative to the substrate. Examples include 
both rotating and vibratory approaches. 
The applied current pulse combined with 
the intermittent contact (associated with 
the high relative contact velocity) results 
in extremely rapid heating, with subse- 
quent localized transfer of material from 
the electrode to the substrate. 

Electro-spark deposition was first de- 
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fined as early as 1924 (Ref. 1), where it was 
used for local deposition of martensitic 
coatings on steels. From the 1940s to the 
present day, this process has been investi- 
gated primarily for a range of coating ap- 
plications (Refs. 2-7). Initial work with 
ESD used capacitive-discharge power 
sources, where motion of the electrode 
created the resulting charge and discharge 
cycles. In more recent years. Si-controlled 
rectifier (SCR) and insulated gate bipolar 
transistor (IGBT) circuitry have been 
used (in conjunction with either resistor- 
capacitor (RC) type analog or micro- 
processor-based triggering) to create 
more rapid and reproducible charging and 
discharging of the capacitors, with subse- 
quent improvements in deposition rates 
(Ref. 6). As suggested above, various mo- 
tion mechanisms have also been explored, 
including vibratory, translational, and ro- 
tational modes (Refs. 2-4). The resulting 
combination of processing and electrode 
motion conditions has resulted in uneven 
coating thicknesses of up to 1 mm (Ref. 4). 

Through this work, ESD has also been 
shown to be sensitive to a wide range of 
material, process, environmental, and 
torch motion conditions (Ref. 2). It is also 
of note that there are trade-offs between 
deposition rates and quality. It has been 
reported (Ref. 4) that above a deposition 
thickness of roughly 100 jim, a phenome- 
non termed "lumping" occurs. Lumping is 
defined by a nonuniform coating, with lo- 
calized heavy deposition of material. 
Lumping appears to be a progressive 
process (areas of lumping appear to con- 
tinue to receive preferential deposition of 
material) and is strongly affected by the 
quality of the shielding gas. For most ap- 
plications, both high deposition rates and 
good surface finish are necessary if the 
process is to be used effectively. 

Electro-spark deposition is commonly 
used for repair and buildup of Ni-based 
superalloys (Refs. 8, 9). Current ESD 
practices for such applications allow dep- 
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Fig. 1 — Schematic representation of the configuration used for BSD 
welding. 

Fig. 2 —ASAP power supply and torch used for this study. 
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Fig. 3 — Augmented shielding used in the BSD welding MA957 trials. Fig. 4 — Glove box used for the refractory metal to Ni-based superal- 
loy BSD welding trials. 

osition rates up to 10 mg/min (Refs. 8, 9). 
The low deposition rates implicitly associ- 
ated with this technology generally rele- 
gate the approach to surface repairs. How- 
ever, analysis ol these repairs indicates 
both high as-deposited properties mini- 
mal metallurgical defects (Ref. 9). 

A key advantage of ESD is the rapid 
thermal cycles associated with the tech- 
nology. Metallurgical assessments of de- 
posits made with ESD have demonstrated 
that a single pass typically results in a layer 
thickness of from 1 to 5 ^m (Ref. 9). Pre- 
vious work has suggested cooling rates in 
the range of 105oC/s to 106oC/s (Ref. 9). 
Cooling rates of this magnitude are con- 
siderably outside the range of other con- 
ventional joining processes (Ref. 10). 
Rather, these cooling rates more are con- 
sistent with impulse methods such as per- 
cussion welding (Ref. 11), and magnetic 
pulse welding (MPW) (Ref. 12). Mi- 
crostructural observations in Ni-superal- 
loy deposits also demonstrate similarities 
with those from percussion welding (Ref. 
11) and MPW (Refs. 13, 14). 

Electro-spark deposition, percussion 
welding, and MPW all can be considered 

variants of "impulse" technologies. Each 
is essentially driven by capacitively stored 
electrical energy, occurs over an effective 
discharge cycle in the range of 10s to 100s 
of microseconds, and results in resolidi- 
fied molten zones with thicknesses in the 
range of microns. It is of interest that per- 
cussion and MPW are commonly applied 
to both difficult to join and dissimilar ma- 
terial combinations (Ref. 15). 

In this work, the use of ESD on two 
specific material combinations is ad- 
dressed. The first is joining of mechani- 
cally alloyed steels. Nano-structured fer- 
ritic alloys (NFAs) are currently under 
consideration for fusion energy applica- 
tions (Ref. 16). These materials of nomi- 
nally a ferritic stainless steel composition, 
stabilized by a high density of Y-Ti-O pre- 
cipitates. A typical alloy is MA957. Mate- 
rials are mill ground into powders (Fe- 
14Cr-W-Ti and YjC^), and hipped or 
extruded for final consolidation. This re- 
sults in a high density of nano features, 
largely based on the Y-Ti-O composition, 
with particle sizes ranging up to ~8 nm. 
These materials show excellent tensile and 
creep strengths, as well as offer potential 

for mitigating radiation effects (Ref. 17). 
Joining is a challenge with these materials. 
Thermal processing associated with most 
welding processes is anticipated to 
coarsen the precipitates and negate their 
effectiveness as strengthening mecha- 
nisms. Electro-spark deposition was con- 
sidered here, largely to assess the influ- 
ence of the rapid heating and cooling rates 
on coarsening characteristics of the Y-Ti- 
O precipitates. 

The second application addresses join- 
ing high-volume fraction gamma prime 
Ni-based superalloys to refractory metals. 
The primary application here is for space 
nuclear propulsion (Ref. 17), allowing a 
transition from the refractory metal-based 
reactor to a high-temperature Ni-based 
superalloy turbine. Concepts for space nu- 
clear propulsion in the early 21st century 
have incorporated high-temperature 
Brayton cycles with working fluid temper- 
atures on the order of 850oC (Ref. 17). 
Concept designs involve a refractory 
metal-based nuclear reactor as the heat 
generation source, and a Ni-based super- 
alloy Brayton cycle turbine for mechanical 
power generation. Candidate materials 
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Fig. 5 — Current waveform for an individual pulse 
when ESD welding T-lll to MarM 247 with a 
Hastelloy®-X filler. 

Fig. 6 — Current waveform for an individual pulse 
when ESD welding Mo-47%Re to MarM 247 with 
a Hastelloy®-X filler. 

Fig. 8 — Macrostructure of the ESD-welded 
MA957joint. 

Fig. 9 — Hardness variations across an ESD joint 
on MA957. 

for the reactor itself include Mo-Re and 
Ta-W alloys. Materials for the turbine 
range from wrought to cast Ni-based su- 
peralloys. Metallurgically, bonding of ei- 
ther Mo- or Ta-based systems to Ni-based 
systems is problematic. In both cases, 
there are disparities in melting points, 
low-melting eutectics, and a range of in- 
termetallic compounds. The presence of 
eutectics is problematic since this can lead 
to solidification cracking in the fusion 
zone, as well as liquation cracking in the 
heat-affected zone (HAZ). Brittle, inter- 
metallic formation can lead to poor me- 
chanical performance in the weld area. 
These concerns largely rule out conven- 
tional fusion welding processes for these 
applications. Electro-spark deposition 
was considered for joining these materials 
largely based on the success of other im- 
pulse welding approaches (MPW, percus- 
sion welding) for joining such disparate 
material combinations. 

Experimental Procedures 

Electro-spark deposition welding was 
demonstrated for the MA957 application 
on material specimens nominally 10 mm 
wide, 17 mm long, and 2 mm thick. Sam- 
ples were placed together in a butt config- 
uration, and a scalloped joint prep, nomi- 
nally 1.2 mm deep with a 6-mm radius, was 
used. The welding electrode was nomi- 

nally 3 mm in diameter, 100 mm long, and 
made of matching material. The assembly 
configuration is shown in Fig. 1. The elec- 
trode itself was prepared with a nominal 
90-deg included angle at the tip for these 
trials. The ESD unit is shown in Fig. 2. 
This is an ASAP unit with hand-held torch. 
Deposition conditions are provided in 
Table 1. Processing paralleled previous 
work on Ni-based alloys (Ref. 9). Deposi- 
tion was done with augmented cross-flow 
shielding as shown in Fig. 3. The weld was 
completed by first creating layers of mate- 
rial to fill the scalloped joint prep. The 
joint prep was then repeated on the re- 
verse side, and then filled using the devel- 
oped ESD practice. Total time for assem- 
bly of this joint was on the order of several 
hours. Resulting specimens were exam- 
ined through metallographic inspection, 
hardness testing, and limited tensile test- 
ing. Metallographic sectioning and prepa- 
ration was done using standard tech- 
niques. Samples were examined in the 
unetched condition. These samples were 
also used for Vickers hardness testing. 
This was done on a LECO system with a 1- 
kg weight. Tensile testing was done on a 
single specimen, transversely across the 
weld. The specimen used a reduced gauge 
section, nominally 5.3 mm wide by 1.7 mm 
thick. This preparation resulted in ma- 
chined surfaces at the faces and edges of 
the gauge area. Tensile testing was done at 

Fig. 7 — ESD-welded MA957 specimen. 

Table 1 — Parameters Used for ESD Welding 
MA957 Sheet 

Pulse Rate 400 Hz 
Capacitance 50 jiF 
Voltage 150 V 
Electrode Rotation 1200 rev/min 
Primary Amperage 6A 

1.27 mm/min, recording loads to failure. 
The refractory metal to Ni-based su- 

peralloy trials were done with two config- 
urations. These included two refractory 
metal alloys, T-lll (Ta-8%W-2%Hf) and 
Mo-47%Re, each welded to a cast Ni- 
based superalloy (MarM-247). Samples 
for joining were prepared as Vi tensile 
specimens. Materials were nominally 0.5 
mm thick, with a 13-mm base width, re- 
duced to 6 mm in the gauge area. Actual 
joint prep was again a scallop configura- 
tion, similar to that described above. In 
this case, the scallop was 0.35 mm deep 
with a 3-mm radius. The welding electrode 
in this case was of a Hastelloy®-X mate- 
rial, nominally 1.6 mm in diameter. The 
actual joining configuration was similar to 
that described in Fig. 1. Welding was done 
with the same ASAP power supply and 
torch as shown in Fig. 2. A major differ- 
ence for these trials was the use of en- 
hanced shielding techniques. Since oxida- 
tion during deposition was a major 
concern, all deposition trials were done in 
a hard glove box, shown in Fig. 4. In this 
glove box, the dewpoint could be main- 
tained below -70oC and 1-ppm oxygen. 
The power supply, torch, and any neces- 
sary tooling were placed in the chamber 
prior to conducting the deposition trials. 
The ESD setup included a Cu fixture with 
two restraining straps. In addition, Hastel- 
loy® backing plates and run-off tabs were 
used to maintain both quality and geome- 
try of the joint. Welding practices similar 
to those shown in Table 1 were used. This 
practice resulted in a peak current on the 
order of about 180 A and a pulse width of 
roughly 60 jis. Sample current waveforms 
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for the T-lll to MarM 247 and Mo- 
47%Re to MarM 247 practices are pro- 
vided in Figs. 5 and 6, respectively. The 
process can be described as first buttering 
the refractory metal and MarM 247 with 
the Hastelloy®-X, and then filling in the 
remainder of the joint. In all cases, the 
back of the sample was also BSD filled to 
ensure final geometry of the specimen. 
Assembly of each tensile specimen took 
roughly 8 h. Samples for metallographic 
inspection were mechanically polished 
and subjected to a two-state etching 
process. The Ni-based superalloy half of 
the joint was etched with a 40% HC1, 30% 
HNO3, 10% glycerol, 20% acetic acid so- 
lution. This solution allowed clear resolu- 
tion of the retained solidification structure 
in these materials. The refractory alloy 
half of the joint was etched in a 20% HF, 
10% HNO3,15% H2S04, balance H20 so- 
lution that was effective in decorating 
grain and structural boundaries in these 
materials. Tensile testing was done on 
replicate samples of each configuration. 
Testing was done at the NASA Glenn Re- 
search Center (Ref. 18). Samples had the 
run-off tabs removed and were ground 
nominally flat. Testing was done to pro- 
vide yield strengths, tensile strengths, and 
elongations to failure. 

Results 

Welding of the MA957 samples was 
conducted using the procedures defined 
above. The surface of the resulting joint is 
shown in Fig. 7. The individual splats are 
evident, as well as the consistency of the 
final joint geometry. A cross section of the 
weld is provided in Fig. 8. The cross section 
clearly indicates that the joint morphology 
itself consists of a number of overlaid 
splats. These splats are of a very fine scale, 
not appreciably coarser than the grain size 
of the base material. The morphology of 
the joint also shows some dark bands, nom- 
inally running along the contour of the fill. 
These may be related to soot that becomes 
integrated into the joint with subsequent 
passes. It is also apparent that there is vir- 
tually no HAZ associated with this weld. 
Here, the base metal microstructure ex- 
tends to within a few hundred microns of 
the first deposited splat layer. 

Hardness variations across the joint 
are presented in Fig. 9. The base material 
shows a hardness level of nominally 330 
VHN. Within the weld, hardness swings 
are noted. Peak hardnesses in excess of 
350 VHN are observed within this weld, as 
well as values as low as 290 VHN. The high 
hardnesses in the weld are believed re- 
lated to the fine splat morphology implicit 
in the fusion zone. The low hardness ob- 
servations may be related to high levels of 
porosity within these welds as has been 
suggested elsewhere (Ref. 16). A single 

Fig. 10 — ESD-welded MA957 sample after 
mechanical testing. 

Fig. 12 — Macrograph showing the overall mor- 
phology of an ESD-welded T-lll to MarM 247 
specimen with a Hastelloy®-Xfiller. 

tensile test was done on one of these BSD 
joints due to limited material availability. 
The joint exhibited an ultimate strength of 
roughly 700 MPa, and failed along the FZ- 
HAZ interface. The strength here is about 
65% that of the base material (Ref. 19). 
The resulting failed sample is shown in 
Fig. 10. The failure corresponds to the re- 
gion of low hardness (in Fig. 9), and is 
probably the result of porosity as dis- 
cussed previously. Finally, small angle 
neutron scattering (SANS) analysis was 
done elsewhere (Ref. 16) and suggests 
some redistribution of the nano-features. 
That work indicated the nano-features 
roughly doubled in size (2.4 to 4.7 nm) and 
decreased in density (0.6 to 0.12%) as a re- 
sult of BSD processing. It was also sug- 
gested that this coarsening may have been 
partially responsible for the loss in prop- 
erties seen in this part of the weld. 

An example of a rewelded tensile re- 
fractory metal to Ni-based superalloy spec- 
imen is provided in Fig. 11. The morphol- 
ogy is quite similar to that seen for the MA 
957 welding trials described previously. 
Joints are again relatively smooth and con- 
form nominally to the overall shape of the 
part. This is characteristic of the fine splats 
deposited during BSD processing. 

Macrographs of the T-lll to MarM 247 
and Mo-47%Re to MarM 247 joints are 
provided in Figs. 12 and 13, respectively. 
The cross sections indicate minimal dilu- 
tion, and relatively high density of the de- 
posits. Deposition on both the scalloped 
and back sides of the joint can also be seen. 
These results suggested that interactions 
between the fill and the substrate were 
highly localized. This is can be observed in 
the higher magnification micrographs for 

Fig. 11 — An as ESD-welded refractory metal to 
Ni-based superalloy tensile specimen. 

Fig. 13 — Macrograph showing the overall mor- 
phology of an ESD-welded Mo-47%Re to MarM 
247 specimen with a Hastelloy®-Xfiller. 

representative T-lll, Mo-47%Re, and 
MarM interfaces in Figs. 14-16, respec- 
tively. Results for deposition of the Hastel- 
loy®-X onto the two refractory metals indi- 
cate little change to the substrates, with 
splats nominally 5 fim thick apparently wet- 
ting the surfaces. In this case, any composi- 
tional changes must be considered over this 
first layer of splats. For the deposit onto the 
Mar-M 247 alloy (Fig. 16), there is clearly 
some mixing and compositional transition. 
However, this transition again appears to be 
limited to the first one or two layers of splats 
(10-15 \im). 

Duplicate tensile tests were made for 
each of these joint combinations. Yield, 
tensile, and elongation results are pro- 
vided for each joint tested in Table 2. The 
T-lll to MarM 247 joints showed yield 
strengths above 600 MPa, tensile strengths 
near 700 MPa, and elongations ranging 
from roughly 5 to 9%. Alternately, the 
Mo-47%Re to MarM 247 joints showed 
both yield and tensile strengths of roughly 
800 MPa, with little elongation (-0.5%). 
The results here are compared with me- 
chanical properties data for each material 
(T-lll, Mo-47%Re, MarM 247, Hastelloy 
X) from standard literature sources (Refs. 
20-23). These results are presented in 
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Fig. 14 — Details of the T-111 substrate to Hastelloy®-X fusion zone in- 
terface following BSD welding. 

Fig. 15 — Details of the Mo-47%Re substrate to Hastelloy9-Xfusion zone 
interface following BSD welding. 

Table 3. In each case, the yield strength of 
the weld corresponds to the weaker of the 
two attached substrates, rather than the 
Hastelloy®-X filler. 

Discussion 

Cooling Rates during Electro-Spark 
Deposition 

As suggested previously, a key charac- 
teristic of electro-spark deposition is the 
high implicit cooling rates associated with 
the technology. Some estimation of these 
cooling rates can be achieved from simple 
thermal analysis. During ESD, it is under- 
stood that liquid droplets of the filler 
metal are formed by individual percussive 
actions (Ref. 8), resulting in the observed 
individual splats. The thermal analysis in- 
volves interpreting the behavior of the in- 
dividual molten splat as it impinges on the 
surface. This is essentially a one-dimen- 
sional heat transfer problem, in which the 
heat of fusion is conducted away from the 

splat into the metal substrate. The gov- 
erning equation here is of the form 

T 

T -T 
■ erf 

\h]at 
(1) 

Where J{x,t) is the temperature as a func- 
tion of displacement into the substrate {x), 
and time after splat impact {t), T} and T0 

are the initial (melting) temperature of 
the splat and the ambient temperature, 
and a is the thermal diffusivity. The 
boundary condition for this construct can 
then be established by matching the ther- 
mal gradient into the substrate to the 
available heat of fusion in the splat. This 
can be expressed as 

-kA 
dr_ 
ck 

■—[jH px A (2) 

Where k is the material thermal conduc- 
tivity, p is the density, x„ is the splat thick- 

Table 2 — Mechanical Properties of Sample ESD-Welded Refractory Metal to MarM 247 Joints 

Refractory 
Metal 

Ni-Based 
Superalloy 

YS 
(MPa) 

UTS 
(MPa) 

Elongation 
(%) 

Mo-47%Re 
Mo-47%Re 
T-111 
T-111 

MarM 247 
MarM 247 
MarM 247 
MarM 247 

813 
784 
611 
607 

817 
807 
682 
683 

0.6 
0.4 
4.7 
8.5 

Table 3 — Representative Mechanical Properties of Each Material Substrate and Filler Used in 
the ESD Refractory Metal to MarM 247 Welding Trials 

Material YS (MPa) UTS (MPa) Reference 

MarM 247 828 966 (19) 
Mo-47%Re 848 1034 (20) 
T-111 613 679 (21) 
Hastelloy® X 379 767 (22) 

ness, Hm is the heat of fusion, and/is the 
fraction molten material remaining in the 
splat. The former expression can also be 
differentiated to define the thermal gradi- 
ent in the substrate. This has the following 
form: 

dx 

T-T 

T-T   =i 
.     / o  ,->4ai 

nat 

(3) 
nat 

For f > 0. The latter form of Equation 3 
then can be combined with Equation 2, 
and reorganized to provide the following 
integral relationship: 

''T-T x H   * 

o \nat aC 
(4) 

In this equation, f^ is the time for an in- 
dividual splat to solidify. C„ (heat capac- 
ity) has also been substituted into this 
equation for k and p using the relationship 
a.=klpCp. This equation can then be inte- 
grated to define the time required for an 
individual splat to solidify. This has the 
form 

JI 

4a 

x H 
$j      m 

C   T-T 
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tsthen defines the transition between heat 
now defined by the heat of fusion, and that 
is defined by changes in the heat capacity 
of the splat and surrounding system. Prior 
to tp the splat itself was of the nominal 
melting temperature (Tm). Following U 
changes in the temperature distribution 
are heat capacity driven. The boundary 
condition at the interface between the 
splat and substrate then becomes 
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Fig. 16 — Details of the MarM 247 substrate to Hastelloy9-X fusion zone 
interface following BSD welding. 

Fig. 17— Cooling rates as a function of BSD splat thickness for the three 
applications under study. Cooling rates are calculated from the thermal 
analysis done as part of this work. 
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-M 
„         .dT 

= pC x   A  p sp   a (6) 

m 
^—   Combining Equations 3, 5, and 6 then 
D   yields the following cooling rate expres- 

cir^tr 

dr_ 
dt 

laC 
 p__ 

JIX
2
 H 

T -T (7) 

This corresponds to peak cooling rates 
occurring at the termination of solidifica- 
tion of the splat. For comparison purposes, 
Equation 7 has been used to plot implicit 
cooling rate results for a number of the ap- 
plications described in this paper. Material 
thermal properties for these applications 
are estimated from data available in the lit- 
erature (Refs. 23-25), and are provided in 
Table 4. These results are shown in Fig. 17. 
Most notable, cooling rates here are seen to 
range from roughly 108oC/s to 109°C/s. This 
is considerably higher than the 105oC/s to 
106oC/s rates reported previously (Ref. 9). It 
must be remembered, however, that these 
cooling rates represent those occurring at 
the instant of solidification, and will moder- 
ate rapidly at lower temperatures. The re- 
sults shown in Fig. 17 do indicate the influ- 
ence of splat thickness, as well as the 
substrate and deposited materials used. 
These results suggest first that a doubling in 
the resulting splat thickness can reduce 
cooling rates by an order of magnitude. 
Also, it appears depositing MA957 or 
Hastelloy X onto similar material substrates 
results in similar cooling rates. This is not 
surprising, in that thermal properties are 
similar for these two material systems 
(Table 4). However, cooling rates increase 
by roughly a factor of three when the 

Hastelloy® X is deposited onto the tanta- 
lum substrate. This appears related to the 
high thermal diffusivity associated with the 
substrate material. 

Metallurgical Implications of ESD 
Welding 

Electro-spark deposition, as indicated 
previously, accomplishes material transfer 
through melting and resolidification of dis- 
crete volumes of material. These volumes 
are necessarily small, resulting in the 1- to 
S-^im splat thicknesses shown in the two ap- 
plications presented. The analysis shown 
here suggests that implicit cooling rates for 
these splats can be as high as 108oC/s to 
109oC/s at the terminus of solidification. 
Observations of other researchers have 
suggested that solidification of the splats 
occurs with a fine dendritic structure (Ref. 
26). This observation is consistent with the 
experience of this author. The morphology 
of the splats, consistent with the results pre- 
sented in this work, also appears to occur 
without identifiable segregation. To under- 
stand this solidification behavior, it is help- 
ful to look to related process technologies, 
particularly MPW. As suggested previously, 
MPW shows similar thermal cycles and so- 
lidification morphologies (melt zone thick- 

nesses) as seen on the individual splats dur- 
ing ESD. Recent work (Ref. 27) has been 
done evaluating chemical compositions of 
resolidified melt zones during MPW Al to 
Cu and Al to steel. That work has shown 
that the composition of the melt zone is 
uniform, apparently devoid of local segre- 
gation. While the authors of that work sug- 
gest that the resulting compositions may be 
intermetallic related, they do not match up 
to any intermetallic in the systems studied. 
This work can also be seen as verification of 
rapid solidification without segregation. 

The implication of such observations is 
that the solidification times during ESD 
(or other impulse processes) are suffi- 
ciently short that the concept of local equi- 
librium has broken down. Local equilib- 
rium is the mechanism (Ref. 28) of 
segregation during solidification, and is 
one of the contributors to the instabilities 
that lead to cell/dendrite formation (Ref. 
29). Without sufficient time for this segre- 
gation to occur, the material behaves as a 
pure material, with the scale of the solidi- 
fication structure driven by surface ten- 
sion (Ref. 28). Impulse processes then 
offer the potential for solidification with- 
out compositionally driven cracking 
mechanisms (Ref. 30). Further, such ex- 
treme cooling rates also offer potential for 

Table 4 — Thermal Properties for Each of the Materials under Evaluation during the Modeling 
Studies (410 SS properties are used in lieu of available values for MA957) 

Thermal Material 
Property 410 SS^ Hastelloy X T-lll 

a(m2/s) = 7.57 xlO"6 7.74 XlO"6 2.24 XlO"5 

Cp(J/kg-°C) = 460 440 150 
Hm(J/kg) = 2.72 XlO5 3.06 XlO5 1.70X10= 
k(W/m-C) = 26.9 27.2 56 
p(kg/m3) = 7730 7990 16650 
Tm(0C) = 1505 1310 2996 

(a) 410 SS is used as a substitute here for MA957. 
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suppressing diffusion-based solid-state 
phase transformations. This offers addi- 
tional potential for avoiding deleterious 
phase formation. It is not surprising then, 
that impulse technologies are often ap- 
plied to dissimilar combinations. Success- 
ful MPW Al to Cu (Refs. 13, 27), Al to 
steel (Ref. 27), percussion welding Ag to 
Cu, and even ESD of complex coatings 
(Refs. 3, 6, 13) all demonstrate the capa- 
bilities of these technologies. Indeed, ESD 
welding has been found useful for the ap- 
plications described due to the homo- 
geneity of the deposit, and minimization 
of any transition zones between materials. 

Electro-spark deposition, of course, 
achieves these high cooling rates by de- 
positing microvolumes of metal onto a 
nominally cold substrate. Clearly, the ben- 
efits of the technology are reduced as the 
deposition rate increases. In fact, ESD 
only appears to be functional at deposition 
rates in the milligram/minute range. As a 
result, using this process to create joints is 
a time-intensive process (multiple hours 
to create a single thin-gauge tensile 
coupon). Further, these joints must con- 
sist of hundreds, if not thousands of over- 
laid deposits (splats). 

The required processing suggests that 
ESD welding is limited in its applications. 
These inevitably will be very high value- 
added applications, where material com- 
patibility is a major joining challenge. A 
transition joint between refractory metals 
and cast Ni-based superalloys is one such 
example. Similarly, complex material sys- 
tems that react adversely to welding ther- 
mal cycles are another potential applica- 
tion such as the MA957 application 
described previously. Finally, the process 
may be adaptable where automation (pro- 
viding the multiple overlays required to 
achieve a joint) can be used. An example 
of this is transition joints, which can be 
made to a relatively simple geometry and 
then adapted into a larger configuration. 

Conclusions 

Electro-spark deposition welding is an 
adaptation of ESD for the attachment of 
complex material substrates. Thermal cy- 
cles during ESD are analogous to other im- 
pulse-type processes, including percussion 
welding and MPW. As a result, deposits 
made during ESD processing have ex- 
tremely high implicit cooling rates. Analysis 
conducted here suggests these cooling rates 
can be on the order of 108° to 109°C/s at the 
terminus of splat solidification. These high 
implicit cooling rates are seen as enablers to 
joining metallurgically complex materials, 
as well as substrate combinations that are 
metallurgically incompatible. Work here 
has demonstrated two such applications. 
The first is the attachment of new grades of 
mechanically alloyed (MA957) stainless 

steels. The second is dissimilar material at- 
tachments between refractory metals and 
cast Ni-based superalloys. Successful joints 
were made in both cases. MA957 joints 
were made with some coarsening of the 
nano-features, but overall exhibited a re- 
fined microstructure. Refractory metal 
joints were made with strengths approach- 
ing that of the weaker of the two base ma- 
terials joined. The approach is technically 
feasible for a wide range of materials and 
combinations currently not able to be joined 
today. However, the process is exceptionally 
slow (single digit milligram/minute deposi- 
tion rates), and must be limited to extremely 
high-value applications, where materials 
joining is exceedingly problematic. Poten- 
tial applications include transition joints for 
dissimilar material combinations, and those 
of sufficient simplicity that extensive au- 
tomation can be employed. 
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Effects of Laser Parameters on Porosity 
Formation: Investigating Millimeter Scale 
Continuous Wave Nd:YAG Laser Welds 

An evaluation of the role continuous wave laser process parameters has on 
pore formation In milllscale keyhole mode welds is presented 

BY J. T. NORRIS, C. V. ROBINO, D. A. HIRSCHFELD, AND M. J. PERRICONE 
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Porosity formation in milliscale partial penetration Nd:YAG laser keyhole mode 
welds is not well understood. Prior investigations of weld porosity examining the re- 
lationship between process parameters and laser keyhole stability have largely been 
qualitative and mostly focused on welds outside the milliscale regime with a penetra- 
tion in excess of 2 mm. Little characterization of milliscale keyhole regime welds, ubiq- 
uitous in dense miniature packaging, has been performed and as a result, very limited 
design guidance is available for manufacturing of such components. The present study 
utilizes a systematic evaluation of the role with continuous wave (CW) laser process 
parameters on pore formation in milliscale keyhole mode welds. Parameters investi- 
gated include laser output power, weld speed, and beam size. Porosity characteristics 
were obtained through X-ray radiography and contrasted to metallographic weld 
analysis and laser process parameters. Results showed distinct trends in pore forma- 
tion. For CW laser welds, the average pore size was found to increase linearly with the 
weld cross-sectional area and parabolically as a function of heat input. Three poros- 
ity types were identified that exhibit unique size, location preference, and frequency. 
Deeper penetration pore-free welds were achieved by using longer lens focal lengths 
(larger focused beam size). As a result, a simplified geometric weld model is proposed 
that correlates laser beam spot size as a function of lens focal length and penetration 
to the onset of porosity. Process parameter maps have been developed to assist in suc- 
cessful weld development. It is shown that through the use of appropriate process pa- 
rameters, weld porosity can be greatly reduced, if not fully suppressed, in milliscale 
Nd:YAG laser keyhole mode welds. 

Introduction 

Porosity in laser welds has largely been 
attributed to laser keyhole instabilities in 
the weld pool. Collapsing of the keyhole is 
thought to trap a gas pocket creating a 
void (pore) in the weldment — Fig. 1. The 
mechanisms that lead to instability are not 
fully understood as many factors are be- 
lieved to contribute to the general condi- 
tion of the keyhole. Factors including weld 
size, laser output modes (e.g. pulsed, con- 
tinuous wave [CW], and modulated), ma- 
terial type, and weld joint geometry, all 
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impact laser keyhole formation and evolu- 
tion. Given that many variables affect key- 
hole stability, it is not surprising that many 
researchers consider porosity formation 
to be random (Refs. 1-3). Prescribed 
methods for avoiding this defect are scarce 
in the literature and tend to focus pre- 
dominately on large-scale welds, com- 
monly much greater than a 2-mm pene- 
tration (Refs. 2, 4). Very little information 
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on mitigation tactics for smaller milliscale 
(<2 mm) laser welds common to dense, 
miniaturized packaging exists (Refs. 5, 6). 

Risk related to weld porosity is not eas- 
ily quantified as it can result in a loss of 
weld strength, premature fatigue failure, 
increased in-service creep, and depending 
upon the gases trapped inside the pores, 
reduced corrosion resistance (Ref. 7). 
Each of these can be detrimental to the 
component's functionality. The extent to 
which these weld failures occur depends 
largely upon application — magnitude 
and type of loading forces, service envi- 
ronment, expected life, etc. — and the 
severity of the porosity. Applications that 
suffer the most as a result of porosity are 
high-reliability applications such as med- 
ical and satellite hardware. Reduced reli- 
ability and increased risk imposed by weld 
porosity cannot be accommodated in 
these applications. Because these compo- 
nent types are often temperature sensitive 
due to their dense miniaturized packag- 
ing, they require a low-heat input joining 
process, specifically laser keyhole mode 
welding. As component designs are driven 
toward smaller and denser packages, 
porosity in milliscale welds must be better 
understood. 

The objective of this study is to analyze 
porosity formation in milliscale continu- 
ous seam Nd:YAG laser keyhole mode 
welds and provide guidance for manufac- 
turing such welds. Efforts focused on clo- 
sure type welds in 304L austenitic stainless 
steel and the effect of operating parame- 
ters, specifically laser output power, weld 
speed, and lens focal length (or spot size). 

Experimental Setup 

A Rofin-Sinar NdYAG laser. Model 
CW 015 HQ, and a GSI Lumonics 
NdYAG laser. Model JK802, were used 
to produce sharp-focus, standing-edge 
welds on hot rolled 304L stainless steel 
sheets 1.27 mm thick — Fig. 2. Both lasers 
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Fig. 1 — Common Nd:YAG laser beam weld porosity. A transverse met- 
allographic cross section exposing an irregularly shaped pore (~0.5-mm- 
diameter dark region) formed at the base (root) of the weld. 

Fig. 2 — Weld setup schematic. Weld joint consists of two side-butted flat plates. The 
laser is focused at the top of the sample and centered on the weld joint. Welds made 
with the Rofin laser used trailing side nozzle gas shielding (as shown above). Welds 
made with the Lumonics laser used coaxial shielding along the beam path (not 
shown). 

were flash lamp driven and fiber deliv- 
ered. Weld sample composition (in wt-%) 
was 0.03% C, 18.09% Cr, 0.2% Cu, 1.73% 
Mn, 0.16% Mo, 0.06% N, 8.57% Ni, 
0.36% Si, 0.024% P, and 0.001% S. Weld 
samples were dimensioned to 100 x 25.4 x 
1.27 mm with a weld length of 89 mm. In 
order to minimize deformation for opti- 
mum part fitup and maintain square joint 
corners, weld samples were electric dis- 
charge machined (EDM) and lightly ma- 
chine finished along the long edge to re- 
move any EDM wire deposit. Prior to 
welding, all samples were ultrasonically 
cleaned in isopropyl alcohol. 

The average laser power was measured 
prior to each test set using either an Ophir 
Nova II meter with a 1000-W thermal head 
detector or Macken Instruments P2000 
laser power probe. The average power 
ranged from 300 to 1200 W at travel 
speeds from 13 to 51 mm/s with a spot size 
of 200 to 500 ^m. Spot size was measured 
with a Prometec Laser Scope UFF100. All 
welds were made at a sharp focus using 80- 
, 120-, 160-, and 200-mm lens focal 
lengths. Ultrahigh purity (UHP) argon 
shielding gas was delivered with a side 
shield nozzle trailing the weld pool 
(Rofin-Sinar welds) or coaxially (GSI Lu- 
monics welds) at flow rates of ~33 stan- 
dard L/min. Weld porosity was quantified 
by postweld X-ray radiography using an 
AXI Viscom Micro Focus X-ray at 120 kV 
and 100 ^A. 

X-ray radiography was used to charac- 
terize porosity throughout the fusion 
zone. The standing edge joint geometry al- 
lowed for a "side-to-side" X-ray of the 
sample resulting in images that reduce 
pore volume to a two-dimensional projec- 
tion relative to the weld penetration — 
Fig. 3. Top-down X-rays revealing pore lo- 
cations along the weld width were not 
taken because small pores would not ap- 
pear due to the height of the samples. 
Therefore,    differentiating   individual 

pores within the 
same plane rela- 
tive to the weld 
width was not 
possible. As a re- 
sult, some pores 
may appear ir- 
regular in shape 
or oversized, 
and thus limits 
the pore analysis 
to the approxi- 
mation of pore 
diameter, loca- 
tion, and fre- 
quency (relative to the weld penetration). 

While some inference of pore location 
relative to width may be obtained from 
metallographic transverse cross sections, 
this information is not believed to be crit- 
ical to the pore analysis. Due to the re- 
stricted contrast between the pores and 
surrounding material, pore diameter reso- 
lution was limited to 0.13 mm. Pores meas- 
uring less than 0.13 mm diameter and 
comparatively rare in occurrence were de- 
fined as micro pores, pore free, or having 
a diameter of 0.075 mm (one-half the pore 
diameter resolution) for the purpose of 
graphical analysis. For each weld sample, 
the average pore diameter was deter- 
mined by superimposing multiple line seg- 
ments (25 mm in length) over a region of 
porosity, measuring the width of each pore 
intersecting the line, and then calculating 
an average diameter. This ensured that all 
pore sizes were accounted for despite con- 
siderable differences in contrast. 

By multiplying the number of pores 
within a line segment with the weld speed, 
the frequency of pore formation could be 
determined. Attempts were made to use 
automated image analysis software to de- 
termine the pore characteristics, but it was 
unsuccessful due to large contrast varia- 
tions between pores. The result was unde- 
tected or undersized pores, the extent of 

Fig. 3 — X-ray radiography schematic. X-ray image taken through the weld joint. 

which varied between samples. 
Longitudinal and transverse metallo- 

graphic cross sections were made to allow 
the assessment of weld penetration, width, 
and cross-sectional area. Three to four 
transverse sections, chosen randomly 
along the length of the weld, were made 
per weld sample. 

Results and Discussion 

Identification of CW Porosity Types 

Analysis of the CW welds revealed three 
types of porosity that can be qualitatively 
described as uniform, transitional, and root. 
Uniform porosity appears to have an even 
distribution throughout the fusion zone of 
small-diameter pores generally less than 
0.25 mm — Fig. 4A. This type of porosity 
was only observed at high-weld velocities 
(i.e., 34 mm/s). Root porosity, often re- 
ferred to as linear porosity (Ref. 8), pre- 
dominately forms at the root of the weld, 
appears relatively consistent in size (for a 
fixed weld parameter), forms at a perceived 
frequency, and coincides with lower travel 
speeds — Fig. AC. This episodic formation 
implies that keyhole collapse likely occurs at 
a regular frequency. Transitional porosity 
exhibited characteristics of both root and 
uniform   porosity   containing   periodic 
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Fig. 4—X-ray radiographs and micrographs illustrating uniform (A), transitional (B), and root porosity (C) 
in argon shielded sharp focus CWlaser beam welds. A — 34J/mm, 2.3-mm penetration, 0.18 mm average 
pore diameter; B — 42 //mm, 2.2-mm penetration, 0.25 mm average pore diameter; C—55 //mm, 2 2-mm 
penetration, 0.43 mm average pore diameter. 

m 
g 
z 
o 
m 
0) 
m 
> 

o 

medium size pores at the root and smaller 
pores distributed throughout the fusion 
zone — Fig. 4B. This porosity type ap- 
peared at intermediate weld speeds. The 
corresponding micrographs for each poros- 
ity type show the effect process parameters 
have on weld shape and likely the type of 
porosity formed. All porosity types meas- 
ured considerable variation around the av- 
erage pore diameter value but generally had 
a standard error of 0.03 mm or less. These 
trends in CW weld porosity suggest that 
porosity is not as random as was expected 
for milliscale welds (Refs. 3, 9,10). 

Effects of CW Power and Travel Speed 

A broad range of welding parameters 
for the 120-mm focal length lens was eval- 
uated in this study. This range produced 
welds of various sizes, shapes, and pene- 
trations all meeting the constraint of a mil- 
liscale weld. An analysis of these welds re- 
vealed that increasing travel speed 
decreases the nominal pore size for a given 
penetration, and that welds having com- 
parable depths can be produced with con- 
siderably different pore and weld attrib- 
utes. Examination of the 120-mm lens 
data set welded with UHP argon yielded a 
penetration-porosity map. Fig. 5, where 
weld depth and average pore size were ex- 
amined as a function of CW power and 
travel speed. Well-behaved trends in pen- 
etration and average pore size are seen for 
the milliscale keyhole mode welds in the 
range examined. 

Figure 5 shows solid and dashed lines 
corresponding to penetration and average 
pore size, respectively, as a function of 
CW power. Each line is color coded with 
respect to travel speed. It is apparent in 
the diagram that as weld speed increases. 

moving from upper left to lower right, av- 
erage pore diameter decreases. 

For example, weld A of Fig. 5 shows a 
keyhole mode weld with a 1.1 aspect ratio 
(depth to width) made at 13 mm/s and 575 
W (44 J/mm heat input). These parame- 
ters yielded root porosity with a nominal 
pore diameter of 0.25 mm. In contrast, 
weld B, also a keyhole mode weld but hav- 
ing a greater aspect ratio (1.7) and made 
at 34 mm/s and 935 W (27 J/mm heat 
input), resulted in uniform porosity with a 
nominal pore size of 0.14 mm. The result- 
ing size and shape of these welds is indica- 
tive of the unique heat flow patterns oc- 
curring in each part and as it is suggested 
by these data, exhibit distinct pore forma- 
tion susceptibilities. The combination of 
power and speed that produced weld A re- 
sulted in more severe, larger-diameter 
pores. Both weld A and B have similar 
penetration (1.7 and 1.9 mm, respectively) 
but have considerably different heat in- 
puts (44 vs. 27 J/mm, respectively). [Note, 
weld penetration is measured from the 
root of the weld to the original weld sam- 
ple surface. 

To understand the mechanisms driving 
porosity formation and for developing 
methods to avoid its occurrence, charac- 
terization of process parameter effects on 
the direction of heat flow in the part (i.e., 
2D, 2.5D, 3D) resulting in welds of various 
sizes and shapes is necessary. As shown in 
Fig. 5, weld A and B have comparable pen- 
etration depths but differ in weld size and 
shape, and show different susceptibilities 
to weld porosity formation. As will be es- 
tablished, these differences relate to the 
heat input associated with each set of 
welding parameters; in this case, 44 and 27 
J/mm, respectively. The combination of 
power  and  speed producing weld A 

Fig. 5—Penetration and pore size vs. CW power for 
Ar-shielded focus CW laser beam welds with 120- 
mm lens, power of 250-1200 W, speeds of 13-34 
mm/s. Transverse micrographs of two welds with sim- 
ilar penetration are as follows: A —13 mm/s 575 W 
with 1.7-mm penetration and 0.25 mm nominal di- 
ameter root type pores; andB—34 mm/s 935 Wwith 
1.9-mm penetration and 0.14 mm nominal diameter 
uniform type pores. Average pore diameter generally 
had a standard error of 0.03 mm or less. 

yielded increased lateral melting (increas- 
ing weld cross-sectional area) without the 
benefit of increased penetration. 

In Fig. 6, the effect of lateral melting 
(weld size) to pore size is more closely ex- 
amined. In agreement with what might in- 
tuitively be expected, pore size increases 
with increasing weld size. Perhaps less in- 
tuitive, however, is the observation that 
average pore diameter increases linearly 
with weld cross-sectional area (propor- 
tional to weld volume per unit length). 
The implication is that for a given weld 
penetration (for this weld type and laser 
mode), increased lateral melting directly 
increases pore formation susceptibility. 
These data also illustrate the importance 
of molten weld pool inertial forces on key- 
hole stability. In a keyhole mode weld, 
vapor pressure recoil displaces the molten 
material, and in this way increases the pen- 
etration depth (Refs. 3,11-13). Once pen- 
etration and the vapor recoil force are 
maximized, continued melting of the sur- 
rounding metal increases the molten layer 
surrounding the keyhole. In turn, a higher 
vapor force is then needed to counter the 
increased molten volume, but because 
beam irradiance is relatively constant, the 
vapor recoil force of the fully developed 
keyhole is fixed (exhibits an upper thresh- 
old specific to the process parameters 
used). The molten material eventually 
overcomes the vapor force and collapses 
the keyhole. 

A similar argument has been proposed 
for keyhole collapse in deep penetration 
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fig. 6 — Average pore diameter vs. weld area for 
argon-shielded sharp focus CW laser beam welds 
made with a 120-mm lens. Power and weld speed 
varied from 250 to 1200 Wand 13 to 34 mm/s, re- 
spectively. 

CO2 laser welds (Ref. 14). The increased 
melting that occurs near the surface in a 
CO2 weld due to the high-temperature 
plasma, which gives the CO2 weld its nail- 
head appearance, results in a condition 
where the vapor pressure is inadequate to 
maintain a stable keyhole. In turn, the key- 
hole is collapsed by the localized surface 
melting and a root type pore is formed. Ex- 
cessive (lateral) melting appears to result 
in keyhole instabilities in both milliscale 
and deep penetration nail-head shaped 
welds, and these instabilities, in turn, re- 
sult in the formation of porosity. 

The results of Figs. 5 and 6 demon- 
strate the effect lateral melting has on 
pore formation and minimized porosity 
size (for a given penetration) requires 
process parameters that yield small area 
high aspect ratio welds. In a CW mode 
weld, this is largely achieved by increased 
travel speed. 

Quantitatively illustrated in Figs. 5 
and 6 is the advantage of small area high 
aspect ratio welds where minimum heat 
input is used to achieve the desired weld 
penetration. From an engineering stand- 
point then, a reasonable way to quantify 
effective melting along the joint is by the 
weld penetration efficiency (-%) or the 
depth of penetration per unit of linear 
heat input. By reducing weld volume 
through decreases in heat input, pore size 
is minimized as well as weld temperature 
and distortion in the part. These obser- 
vations hold particular significance for 
heat-sensitive parts where the pursuit of 
a high penetration efficiency operating 
space is crucial for optimal weld develop- 
ment. This figure of merit, weld penetra- 
tion efficiency, allows for welds of varying 
power and speeds to be characterized and 
compared, and for the welding process to 
be optimized in a quantifiable sense rela- 
tive to design requirements (i.e., pene- 
tration). Weld A of Fig. 5 has a weld pen- 
etration efficiency of 0.04 mm/J/mm 
while that of weld B is 0.07 mm/J/mm. 

Fig. 7— Porosity type characterized by weld depth 
and heat input for focused argon-shielded CW laser 
beam welds made with a 120-mm lens. Average 
pore diameter is described as a parabolic function 
of heat input irrespective of porosity type. Power and 
weld speed varied from 250 to 1200 Wand 13 to 34 
mm/s, respectively. 

Fig. 8 — Process map showing the effects of power 
and speed on penetration and pore diameter for fo- 
cused argon-shielded CW laser beam welds made 
with a 120-mm lens. Power and weld speed varied 
from 250 to 1200 Wand 13 to 34 mm/s, respectively. 

Fig. 9 —A — Linear fit of penetration as a function of heat input and travel speed; B — Comparison of 
calculated and measured penetration values for focused argon-shielded CW laser beam welds made with 
a 120-mm lens. Power and weld speed varied from 250 to 1200 W and 13 to 34 mm/s, respectively. 

Evaluation of Porosity Types Relative to 
Process Parameters 

Further analysis of the 120-mm lens 
data set welded under UHP argon identi- 
fied that linear heat input (laser output 
power divided by the weld speed) can be 
used to predict the nominal pore size ob- 
served in this weld type. This combines the 
individual effects of power and speed, and 
allows for a more general evaluation of 
weld parameters to nominal pore size and 
penetration depth. Evaluating pore size as 
a function of heat input also revealed that 
porosity types readily segregated into dis- 
tinct operating regimes. 

In Fig. 7, penetration depth and nomi- 
nal pore size for the 120-mm data set are 
plotted as a function of heat input. Repre- 
sentative lines are drawn to distinguish be- 
tween regions of porosity type. The slope 
of each line represents penetration effi- 
ciency that increases with the increasing 
slope of the line. In this plot, weld speed is 
effectively decreasing from left to right. It 
was observed that for constant weld 
speeds, the tendency to form pores 
changes from none or micro porosity to ei- 
ther root, transitional, or uniform porosity 

with increasing power (and therefore heat 
input). As an example, welds made at high 
weld speeds (e.g., 34 mm/s) yielded high 
aspect ratio (high penetration efficiency) 
keyhole mode welds that exhibited a shift 
from micro porosity to uniform porosity as 
power increased. Large root pores were 
not observed in these welds and only min- 
imal lateral melting occurred. 

In contrast, welds made at much slower 
weld speeds (e.g., 13 mm/s) displayed 
lower penetration efficiency with a lower 
aspect ratio and increased lateral melting. 
Porosity transitioned from micro porosity 
to large root porosity with increasing 
power. This is because weld volume in- 
creases with the increased heat input of 
the lower travel speed welds and, as has al- 
ready been shown in Fig. 6, average pore 
diameter increases with increased weld 
cross-sectional area. 

Further analysis of these data reveals a 
strong correlation between linear heat 
input and nominal pore size. Irrespective 
of weld speed, the nominal pore size was 
found to increase with heat input. The 
green parabolic curve of Fig. 7 shows that 
all discrete porosity types reduce to a sin- 
gle curve. A single point on the curve rep- 
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Fig. 10 — The effect of lens focal length on the onset of porosity rela- 
tive to weld depth. The transition region from no porosity to root poros- 
ity is denoted by the cross-hatched area. All welds were made at focus 
with argon shielding. The CWpower varied from 250 to 1000 Wat a 
weld speed ofl7mm/s, respectively. 

Fig. 11 — Schematic of the liquid-vapor surface produced during keyhole welding. The 
relative angles formed between the beam radius and penetration (Qj), and keyhole hole 
opening size and penetration (Q2) are denoted. The plot identifies porosity onset as a 
function of beam radius and penetration depth. Both Rofin and Lumonics welds are 
presented with lens focal lengths from 80 to 200 mm (spot radius from 120 to 240 ym). 
All welds were made with argon shielding at focus. The CW power and weld speed var- 
ied from 120 to 1200 Wand 13 to 51 mm/s, respectively. 
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Fig. 12 — Plot verifying the porosity onset model of Fig. 11. Line cor- 
responds to a beam radiuslpenetration ratio of 0.15 or a 9^ angle of 
8.5 deg. Both Rofin and Lumonics welds arepresented with lens focal 
lengths from 80 to 200 mm (spot radius from 120 to 240 ym). All welds 
were made with argon shielding at focus. The CW power and weld 
speed varied from 120 to 1200 Wand 13 to 51 mm/s, respectively. 

resenting a constant nominal pore size and 
heat input corresponds to multiple pene- 
tration depths of varying pore types. 
Therefore, nominal pore diameter for this 
weld type is a function of operator-defined 
heat input, and by minimizing this quan- 
tity, pore size is reduced. The parabolic 
rise of the curve illustrates how rapidly 
pore size increases with increasing heat 
input. To minimize weld porosity, heat 
input must be low and penetration effi- 
ciency high. 

Empirically Determined Process Map for 
CW Milliscale Welds 

Given the well-behaved nature of pene- 
tration and average pore diameter relative 
to CW power and speed, a process map spe- 
cific to these data was developed and is pre- 

sented in Fig. 8. It shows the 
general trends in penetration 
and pore size relative to CW 
welding parameters for millis- 
cale keyhole mode welds. Pen- 
etration as a function of power 
and speed is denoted by the 
solid lines and pore diameter 
is denoted by the dashed lines. 
As shown in Fig. 5, increased 
weld speed yields decreased 
pore size and so it is in Fig. 8, 
where only small-diameter 
pores are noted near the top 
of the graph. Also identified 
was the role of heat input in 
Fig. 7. High heat inputs were 
shown to result in large-diam- 
eter pores. As heat input in- 
creases from upper-left to 
lower-right, so does pore size. 
These contours were deter- 
mined using a parabolic curve 
fit of data shown in Fig. 7. The 
combined effects of power 

and speed on penetration are noted by the 
upward sloping contours of the solid curves. 
Empirically, penetration can be described 
as a function of heat input and power by the 
following equation. 

:    0.015 Fcwr 
0.0016 (Faw)      (1) 

In general, the relationship between 
penetration and heat input is complex, 
and can be affected by factors such as key- 
hole mode, joint geometry, and the char- 
acter of heat flow. Over the penetration 
range investigated here, however, and for 
constant travel speeds, penetration was 
found to change linearly with heat input — 
Fig. 9A. The size and shape of the weld. 

for a given material type and joint geome- 
try, are largely controlled by the power 
transfer and melting efficiencies. These 
are functions of the delivered laser power 
and exposure time (Refs. 8,15,16), which 
are represented in Equation 1 as the 
process parameters power and speed. The 
use of these parameters to identify weld 
penetration, therefore, seems logical. A 
comparison between the calculated and 
measured penetration values, determined 
by Equation 1, is presented in Fig. 9B. For 
weld depths up to 3 mm, the penetration 
equation (Equation 1) shows good agree- 
ment to measured values. 

Lens Focal Length Effects on Porosity 

To identify the effect of lens focal 
length on pore formation, additional tests 
were conducted using 80- and 160-mm 
lenses with power varying from 300 to 
1200 W and a constant weld speed of 17 
mm/s. Just as the 120-mm lens transi- 
tioned from micro porosity to root poros- 
ity with increasing penetration, the same 
was found for the 80- and 160-mm lenses. 
It was found that the onset of porosity oc- 
curred at the shallowest penetration when 
using the 80 mm, or shortest, focal length 
lens and by increasing focal length, pene- 
tration was increased before the onset of 
porosity. This is shown in Fig. 10 where 
penetration is plotted as a function of lens 
focal length. Regions of porous and pore- 
free welds are designated. The 80-mm lens 
began forming pores between 0.75- and 
1.20-mm penetration. Welds produced 
using the 160-mm lens did not begin form- 
ing pores until penetration reached 1.30- 
1.80 mm. The porosity onset region is 
marked by the cross-hatched area. 

To better understand the observed ef- 
fect of spot size (lens focal length) on 
porosity formation, a schematic relating 
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keyhole opening (diameter), laser beam 
diameter, and keyhole depth is presented 
in Fig. 11. This depiction is adapted, and is 
similar to those obtained from, high-speed 
X-ray imaging studies (Ref. 1) and simpli- 
fied numerical solutions of keyhole phe- 
nomenon (Refs. 17-19). The drawing was 
not generated to scale but is adequate for 
the following discussion. As has been de- 
scribed by a number of investigators (Refs. 
3, 11, 16), as the keyhole depth increases, 
surface tension and increasing weld pool 
inertial forces act against the vapor pres- 
sure recoil force until a point of instability 
is reached and the keyhole collapses. 
Based upon the trends observed in Fig. 10, 
a relationship between keyhole diameter 
and weld depth is thought to exist at the 
point of instability (the onset of porosity). 

Theta 2 (62) in the drawing of Fig. 11 
describes an angle relating penetration to 
keyhole opening diameter. Under quasi- 
stable keyhole conditions, this angle, 62, is 
assumed to be proportional to the angle 
formed between the beam radius and 
depth of penetration, or 6^ as keyhole 
depth increases, the angle produced de- 
creases. In the graph of Fig. 11, nominal 
pore diameter is plotted against the quo- 
tient of the beam radius and depth of pen- 
etration. The arc tangent of the quotient is 
the angle between the beam radius and 
keyhole depth (Oj). Represented in the 
plot are data for welds made with the 
Rofin and Lumonics systems with a beam 
radius ranging from 0.160 to 0.240 mm and 
0.120 to 0.200 mm, respectively. It was 
found that at a quotient (beam radius/pen- 
etration) value of --0.15, gross porosity is 
initiated and becomes more prevalent 
with decreasing quotient value. As the 
angle between the beam diameter and 
weld depth (6^ decreases, keyhole insta- 
bility in the form of porosity increases. A 
value of 0.15 corresponds to a keyhole in- 
stability angle of 8.5 deg (arc tangent of 
the radius over the penetration). 

In Fig. 12, the CW data for the Rofin 
and Lumonics lasers are reconstructed in 
a manner similar to that of Fig. 10, with 
penetration as a function of spot size (spot 
size instead of lens focal length) and with 
a solid line corresponding to a Oj angle of 
8.5 deg; or an beam radius/penetration 
ratio of 0.15. The predicted angle of 8.5 
deg appears to accurately define the pen- 
etration depth at which porosity begins to 
form. Having incorporated all porosity 
types produced at various travel speeds, 
powers, and lens focal lengths for two in- 
dependent laser welding systems (Rofin 
and Lumonics lasers), this result supports 
the geometric model as being reasonable 
and predictive. It should be noted that the 
determined shallow angle of 8.5 deg is in- 
dicative of the small beam size and much 
smaller than the actual keyhole opening. 

From an application standpoint, the 

observed trend in porosity as it relates to 
focal length is favorable because longer 
focal length lenses offer both a larger 
depth of focus for process robustness and 
a reduced beam angle, decreasing the like- 
lihood of beam clipping in recessed weld 
applications. The smaller beam angle also 
allows for side shielding to be positioned 
closer to the weld, thereby providing bet- 
ter shield gas coverage. 

Conclusions 

A study of weld porosity specific to mil- 
liscale partial penetration laser keyhole 
welds in Type 304L stainless steel has been 
conducted to provide design guidance for 
manufacturing of pore-free laser welds, 
quantify porosity characteristics, and to 
obtain a better understanding of the ef- 
fects of process parameters on keyhole 
stability and porosity formation. The fol- 
lowing conclusions have been drawn: 

1. Radiographic analysis of CW mode 
laser welds revealed three types of poros- 
ity (root, transitional, and uniform) de- 
pending upon laser process parameters. 
Low travel speed, high-heat input sched- 
ules resulted in root porosity that transi- 
tioned to uniform porosity with increasing 
speed and reduced heat input. 

2. Average pore diameter in CW mode 
welds increases linearly with weld cross- 
sectional area; small area, high penetra- 
tion efficiency welds exhibit minimum 
porosity. This is primarily achieved 
through higher travel speeds. 

3. The average pore size was found to 
increase parabolically with laser heat 
input, irrespective of porosity type. 

4. Process mapping was used to empiri- 
cally relate weld depth and nominal pore di- 
ameter to laser CW power and weld speed. 

5. In CW milliscale welds, utilizing a 
larger beam diameter by increased lens 
focal length deferred the onset of porosity 
allowing for greater penetration depths to 
be reached without forming pores. For 
many applications, this is an easily applied 
method for porosity reduction. 

6. An empirical geometric model was 
proposed correlating porosity formation 
to laser beam spot size and penetration 
depth. The model was verified with millis- 
cale welds produced by two independent 
laser systems (Rofin and Lumonics). The 
relationship between laser beam spot size 
and weld depth is a significant factor af- 
fecting weld porosity. 
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