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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 SelectAUoy 
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 1-800-341-3213 or visit 
our website at www.select-arc.com. 
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HCT   HAZControl Technology• 
—    re-defining the HF Welding Process 

An Inductothefm Group Company 

Thermatool Solid State HF welders are unique, able to provide 
precise independent control of weld power and frequency. This 
proven technology is enhanced by the new HAZControl 
Technology•, a control platform designed to benefit operators by: 

• Making it easier to achieve the best weld using different 
combinations of weld power and weld frequency, on each 
and every mill run. 

• Storing product process parameters for quick, easy, automatic 
operation on future mill runs. 

• Enhancing operator skills and reducing process variability 
and costly scrap. 

• Consistently delivering the highest weld quality. 

• Includes new Vee Axis• control. 

• Better control of the I.D. bead. 

For the most reliable return on your investment, turn to Thermatool. 
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GROUP 

Thermatool Corp. 
EastHaven,CT 06512. USA 

Tel:+1 (203)468-4100 
E-mail: info@ttool.com 

www.thermatool.com 

Thermatool IHWT 
Basingstoke, Hants RG24 SNA. England 
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Manganese Powders 
HC FeMn • LC Fe Mn • MC Fe Mn 

Si Mn • LC Si Mn • Se Free Mn Metal 
Hascor International Group operates production plants in Mexico, Istanbul -Turkey and Houston -Texas, 

specialized in the production of Ferro Alloys and Metal Powders for the Welding Electrode, 
Hard Facing and Cored Wire industries. Our aim is to supply our customers with quality 
products tailor made for your needs. We are one of the few companies in our industry, 

offering a 'one stop' supply source for every metal powder need. 

At Hascor, we truly believe in thinking globally and acting locally. 

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

All the Tools You Need 

As you have probably noticed, the theme for this year's giant FABTECH exhibition 
is "All the Tools You Need — All in One Place." Join us at the Georgia World Congress 
Center in Atlanta November 2-4, and you'll see what we mean. Virtually every sort of 
equipment used for welding, cutting, metal forming and fabricating, tube and pipe, 
stamping, and finishing will be shown in live demonstrations at the show. It's the one 
place you can go to look at every option for your metal manufacturing and construction 
needs. 

Proud cosponsors of the FABTECH exhibition are the American Welding Society 
(AWS), the Society of Manufacturing Engineers (SME), the Fabricators and 
Manufacturers Association Int'l. (FMA), the Precision Metalforming Association 
(PMA), and the Chemical Coaters Association Int'l. (CCAI). Set up in several large sec- 
tions — Welding, Forming and Fabrication, Tube and Pipe, Stamping, and Finishing — 
the show is expected to host more than 1000 exhibitors with nearly 400,000 sq ft of prod- 
ucts on display. The AWS Welding portion stands at 142,000 sq ft at this writing, an 
increase of 12,000 sq ft over the total figure for the last show we had in Atlanta in 2006. 
Show attendees thus only have to attend this one FABTECH event to cover the whole 
range of metal manufacturing and assembly. 

New this year is the Finishing Pavilion and Conference, sponsored by CCAI. Here is 
where you'll find the latest technologies in painting, powder coating, electrocoating, plat- 
ing, and pretreatment. Don't miss it. 

While the recovering economy is not yet where we would like it to be, it is certainly 
better than a year ago, perhaps making this the best time to attend the FABTECH event. 
The show offers a great opportunity to invest in your business and position your compa- 
ny for strong future growth. 

In addition to all the products and equipment on display at FABTECH, there will be 
more opportunities than ever to sharpen your personal skills at the many seminars and 
conferences offered. Individuals who attend AWS education programs are awarded one 
professional development hour (PDH) for each hour spent attending. Some of the weld- 
ing programs offered are What's New in Weld Consumables?, Weld Repair and 
Strengthening of Welded Structures, New Developments in Thermal Spray Coatings, 
Processes and Applications, the RWMA Resistance Welding School, and Welding and 
Cutting of Pipe and Tubing, not to mention an outstanding professional program of tech- 
nical papers on welding research and practical applications. 

Other essential welding events at this year's FABTECH include 
• The AWS general business meeting and Comfort A. Adams Lecture (Monday, Nov. 1) 
• The AWS Officers/Presidents/Counterparts Reception (Monday, Nov. 1) 
• The Image of Welding Awards Ceremony (Tuesday, Nov. 2) 
• The AWS Awards and Foundation Luncheon (Tuesday, Nov. 2) 
• Job Fair and Career Pavilion (Tuesday-Thursday, Nov. 2-4). AWS also recently launched 

two new occupation-related Web sites: jobsinwelding.com and careersinwelding.com. 
• The AWS Skills Competition Weld-Off (Thursday, Nov. 4). 

And, that's just scratching the surface. I encourage you to register online now for 
FABTECH {www.fabtechexpo.com), free of charge, and we look forward to seeing you in 
Atlanta. 

Ray Shook 
AWS Executive Director 
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WASHINGTON 
WATCHWORD 

BY HUGH K. WEBSTER 
AWS WASHINGTON GOVERNMENT AFFAIRS OFFICE 

Tariff Reductions to Assist Manufacturing 

President Obama has signed into law the Manufacturing En- 
hancement Act of 2010. This statute will temporarily reduce or 
suspend import tariffs on a range of materials and chemicals used 
in many manufacturing processes. Most reductions are retroac- 
tive to January 1, 2010, and will expire at the end of 2012. 

House Passes Manufacturing Strategy Act 

The House of Representatives has approved the National 
Manufacturing Strategy Act of 2010 by a strong majority. This 
bill would establish a Manufacturing Strategy Task Force com- 
prised of governmental officials and a Manufacturing Strategy 
Board comprised of representatives from business to assist in de- 
veloping a national manufacturing strategy that identifies goals 
and recommendations for how the federal government, as well 
as state, local, and private institutions, can best support the im- 
provement and growth of manufacturers. 

Name Change Coming to U.S. Vocational 
Education Office 

The Office of Vocational & Adult Education within the U.S. 
Department of Education may soon have a new name. Legisla- 
tion pending in Congress would change the name to the Office 
of Career, Technical, and Adult Education. 

Legislation Promotes Repatriation of Jobs 
Moved Offshore 

The recently introduced Bring Jobs Back to America Act 
would require the Secretary of Commerce to develop a national 
manufacturing and job repatriation strategy and set targets for 
manufacturing sector job creation. It also would create "Repa- 
triation Task Forces" to identify American companies with man- 
ufacturing operations abroad and work with state and local gov- 
ernments to facilitate the return of those jobs to the United States. 
The bill also calls for a study of new tax incentives to promote 
the repatriation of jobs. 

Federal Register 2.0 Web Site Introduced 

The Federal Register has unveiled a newly designed, easy-to- 
use Web site. As the Federal Register is the official government 
publication for federal agency proposed and final regulations, it 
is somewhat dense and difficult to navigate. The updated Web 
site essentially presents the Federal Register Web site as a daily 
online newspaper, which should allow users to locate rules and 
comment on proposed rules. Broad communities are presented 
at www.federalregister.gov, including the following: business and 
industry, environment, health and public welfare, money, science 
and technology, and world. 

Contractor Database to be Made Public 

House Approves SECTORS Act 

The House of Representatives has passed the Strengthening 
Employment Clusters to Organize Regional Success (SECTORS) 
Act on a unanimous vote. The SECTORS Act would establish a 
new Industry or Sector Partnership Grant program administered 
by the U.S. Department of Labor. Sector partnerships organize 
stakeholders connected to an industry — employers, labor unions, 
education and training providers, and local workforce and edu- 
cation system administrators among others — to develop plans 
for growing (or saving) that industry, with a particular focus on 
building new workforce pipelines where skilled worker shortages 
exist and transforming the ways existing workers are utilized, re- 
trained, and compensated. 

OSHA Establishes New Whistleblower Site 

The Occupational Safety and Health Administration (OSHA) 
now has a new Web site specifically dedicated to its whistleblower 
protection program, www.whistleblowers.gov. The site is designed 
to provide workers, employers, and the public with easily acces- 
sible information about the 18 federal whistleblower protection 
statutes that OSHA currently administers. 

Federal workplace safety laws allow workers to file discrimina- 
tion complaints with OSHA if they believe their employer has re- 
taliated against them for exercising a broad range of rights pro- 
tected by law. These rights include filing safety or health complaints 
with OSHA and seeking an OSHA inspection, participating in an 
OSHA inspection, participating or testifying in any proceeding re- 
lated to occupational safety or health, or reporting an injury or ill- 
ness to their employer. 

A new law requires the Office of Management and Budget to 
disclose on a public Web site information in the Federal Awardee 
Performance and Integrity Information System (FAPIIS). 

Currently, this database is available only to listed contractors 
and a relatively few U.S. legislators and regulators. The FAPIIS 
was designed to provide federal contracting officers with a single 
source to verify a vendor's conduct and past performance. The 
database includes criminal and civil proceedings against suppli- 
ers in connection with federal awards and lists vendors whose 
contracts were terminated and those banned from doing busi- 
ness with the government. 

Bill Seeks to Bar Contractors Who Violate 
Foreign Corrupt Practices Act 

The Overseas Contractor Reform Act, recently approved by 
the Homeland Security and Governmental Affairs Committee, 
would debar from federal contracts any company that is found 
by a court to have violated the Foreign Corrupt Practices Act 
(FCPA). The FCPA generally prohibits U.S. companies from 
making payments to foreign government officials to assist in ob- 
taining or retaining business.4 

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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Rethink arc equipment with the advanced multi-process welding system, plus the new 
portable Caddy• Mig and Tig machines. 
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PI7E55 TIME 
NEWS 

U.S. Department of Transportation Reveals Uniform 
High-Speed Rail Design Standards 

U.S. Transportation Secretary Ray LaHood recently announced the first uniform 
technical standards for manufacturing high-speed intercity passenger rail cars. 

"This is a milestone in the history of rail transportation," said Federal Railroad Ad- 
ministrator Joseph C. Szabo. A uniform standard creates a level field and economies of 
scale based on a common set of designs and technical requirements, allowing U.S.-based 
manufacturers to compete more effectively. This strong economic competition will drive 
down costs for rail owners and operators along with the traveling public. In addition, 
maintenance and repair costs will be lower due to lower parts acquisition costs, and 
training can be streamlined with one type of equipment. 

The first technical standard will apply to bi-level passenger rail cars for use in high- 
speed passenger rail operations. It will also ensure newly manufactured cars can be used 
with the current passenger locomotive fleet, alone or with existing bi-level cars, and de- 
signed to accommodate entry and departure from low-level platforms. 

Hobart Institute Named School of Excellence 

The Hobart Institute of Welding Technology, Troy, Ohio, has been named a recipi- 
ent of a 2009-2010 Accrediting Commission of Career Schools and Colleges (ACCSC) 
School of Excellence Award. The honor recognizes schools for their commitment to the 
expectations and rigors of this commission's accreditation, as well as efforts in maintain- 
ing high levels of achievement among their students. 

To be eligible, a school must meet all of the criteria established by the Commission 
for its School of Distinction Award, plus a majority of the schools' graduation and em- 
ployment rates from all programs offered must meet or exceed the average rates of grad- 
uation and employment among all ACCSC-accredited institutions. 

Michale S. McComis, ACCSC executive director, announced the award in a letter to 
the Hobart Institute. It's expected to be presented September 30 during the fourth annual 
ACCSC Professional Development Conference Awards Ceremony in Philadelphia, Pa. 

Caterpillar Expands North Carolina Construction Facility 

Caterpillar, Inc., is expanding its Compact Construction Equipment operations in 
Sanford, N.C The development will provide increased logistics and fabrication capacity 
to meet growing global demand for the skid steer, compact track, and multiterrain load- 
ers currently produced in Sanford. 

The plans include a 270,000-sq-ft building addition that will house up-to-date robotic 
welding technology for fabrication production. Construction is expected to begin this 
fall, with operations commencing in July 2011. When the expansion is complete and op- 
erational, it's anticipated about 325 additional workers will be added over a five-year 
period, bringing the total workforce to approximately 750. 

Students Win Manufacturing Scholarships from Nuts, 
Bolts & Thingamajigs 

Nine students seeking manufacturing careers earned $1500 toward their college or 
trade school education from Nuts, Bolts & Thingamajigs® (NBT), The Foundation of 
the Fabricators & Manufacturers Association, Intl.®, Rockford, 111. 

This year, scholarships were awarded totaling $13,500 to college- or trade school- 
bound postsecondary students who seek careers in manufacturing. The 2010 winners 
are as follows: John Bennett, New Franklin, Mo.; Thomas Brown, Evansville, Ind.; Guy 
Chan, Vancouver, Wash.; Christopher Ditalia, Deer Park, N.Y.; Joe Dobie, Yakima, 
Wash.; Earley Cody Hill, Albany, Ohio; Ryan Melville, Naches, Wash.; Christopher Nor- 
man, Willingboro, N.J.; and Lance Poeppelman, West Mansfield, Ohio. Each winner 
also received a copy of SolidWorks Corp.'s Student Design Kit CAD software package. 

Gerald Shankel, NBT's president and CEO, mentioned half of this year's winners 
are over 40 years old and going back to school full-time. For more details about the win- 
ners and next year's awards, visit www.nutsandboltsfoundation.org/Scholarships. 
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NEWS OF THE 
INDUSTRY 

Ford Sets New Standard for Flexible Manufacturing 

Workers at Ford's transformed assembly plant in Wayne, Mich., are build- 
ing preproduction 2012 Ford Focus vehicles. Set to be one of the most 
flexible facilities in the world, the plant will begin full production later this 
year. (Photo courtesy of Ford Motor Co.) 

Ford Motor Co.'s transformed Wayne, Mich., assem- 
bly plant will be the company's new standard for flexible 
manufacturing when preproduction of its 2012 Focus be- 
gins this year. The plant will build this car as well as the 
Focus Electric beginning next year, with more models to 
come. 

More than 80% of the body tooling can be programmed 
to weld a variety of body styles without delay in tooling 
changeover and can adjust the mix between models with- 
out restrictions. 

While the facility is utilizing Ford's virtual manufac- 
turing technology, three-wet paint process, and a com- 
mon build sequence in the final assembly area, the most 
significant step toward improving flexibility lies in its body 
shop. The company's manufacturing operations worked 
with its product development teams to make product plat- 
form designs enabling the use of programmable equip- 
ment to produce many product variations in one place. 

Ford's latest approach reduces physical tooling con- 
straints through using programmable tooling technolo- 
gies that eliminate the need to replace model-specific 
tooling for locating, clamping, and welding. This saves 
time and limits disruption to the plant's operations. 

NDE Training Courses Offered Oniine 

(f*omsPEC 
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Various NDE methods, including magnetic particle and ultrasonic 
testing, can be learned by taking an online course at 
www.worldspec.org. 

WorldSpec.org offers online nondestructive examination 
(NDE) training programs at www.worldspec.org for learning in a 
no-pressure environment where students can study at their own 
pace. The site provides curriculums made to be self-taught. 

Training is available in liquid penetrant, magnetic particle, ra- 
diographic, and ultrasonic testing; materials resource; radiation 

safety and equipment operator; radiation safety officer; radi- 
ographic film interpretation; and visual inspector. 

Each student is assigned an online Level III instructor. When 
signing in online, the student is given 24/7 access to their course 
and a detailed instruction sheet/template. The new exam process 
pulls multiple choice questions randomly from a database and is 
automatically graded, then sent via e-mail to the student upon 
completion. Once the final exam has been passed, the student is 
sent an authorized certificate via e-mail or can order a hard copy. 

Also, the company is creating a piece of shareware, expected 
to be available in late November, that allows all classroom train- 
ing and NDE companies worldwide to potentially be able to train 
every student to meet its in-house or company requirements. 

Airgas Presents Third $100,000 Donation to 
Operation Homefront 

Airgas, Inc., Radnor, Pa., made its third annual contribution 
of $100,000 to Operation Homefront, a charity that supports 
America's service members by providing emergency assistance 
and moral support to the families left behind when they are de- 
ployed and to wounded service members when they return home. 

In 2008, Airgas announced its $300,000 pledge to be paid in 
increments of $100,000 per year over three years, with 70% going 
toward Operation Homefront's projects. The company recently 
met its goal of hiring 100 veterans from Iraq and Afghanistan 
service and began offering the Airgas Welding 101 course to any 
interested veteran of Iraq and Afghanistan service. 

This recent presentation took place at the "Great Expecta- 
tions" baby shower honoring expectant mothers with spouses in 
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the military. Terry Lodge, president of Airgas Mid South, pre- 
sented Carol Herrick, president of Operation Homefront's Okla- 
homa chapter, with the donation. 

ESAB Filler Metals Help Build 1 World 
Trade Center 

ESAB Welding & Cutting Products, Florence, S.C., recently 
announced several hundred thousand pounds of its filler metals 
have already been used in the construction of 1 World Trade Cen- 
ter on the former twin towers site in New York City, N.Y. 

The company partnered with DCM Erectors and the MRP 
LLC fabrication shop on this project. Tower 1 will stand at 107 
stories on completion in 2011. So far, DCM has used more than 
100,000 lb of Coreshield 8 flux cored wire. The 20th floor will 
feature complete joint penetration welds. The company is work- 
ing with Airgas of Piscataway, N.J., to stock and distribute the 
filler metals needed for this job. ESAB will provide all the filler 
metals for Tower 4 as well, which will stand at 65 stories. 

Lincoln Electric Partners with College to 
Open Intermountaln Training Center 

The Lincoln Electric Intermountaln Training Center at Davis 
Applied Technology College (DATC) in Kaysville, Utah, features 
a 5000-sq-ft welding demonstration and training facility. 

For the company, it provides a venue for the manufacturer to 
conduct customer seminars and training for new products, cost 
reduction, productivity/process improvements, automation and 

A ribbon-cutting event celebrates the opening of the Intermountain 
Training Center in Utah. It provides training for Davis Applied Tech- 
nology College students as well as Lincoln customers. 

engineering design, as well as continuing education for existing 
customers and distributors. For the college, this public/private 
partnership supports and enhances its existing welding program 
and provides graduates with welding skills. 

The training center has been outfitted with Lincoln's welding 
equipment and technology. Nick Price, the college's welding in- 
structor, and Michael Bouwhuis, DATC campus president, an- 
ticipate the center will provide a strong level of quality and value 
to the welding program. 
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SAS/Optrel AG Develop Agency Agreement 

Optrel AG, Switzerland, formerly Sperian Welding Protec- 
tion AG, a welding helmet designer and manufacturer, formed a 
agency partnership with SAS Marketing LLC, Coventry, R.I. 

Resulting from Optrel AG's detachment from its parent com- 
pany Sperian Protection, SAS will assume the account manage- 
ment and growth initiative roles of its business in the Americas. 
The company will manage customer service, marketing, and sales 
activities for accounts in the United States, Canada, Mexico, and 
South America, excluding Brazil. 

Also, SAS will hire 7-10 employees immediately with a plan 
to have a total of 25-30 employees within the next two years. Po- 
sitions will rank from sales through administrative roles, includ- 
ing senior management positions. Interested candidates may e- 
mail info@sasmarketingllc.com. 

Job Skills Partnership Funds Training for 
Metalcastlng Industry Employees 

The state Department of Employment and Economic Devel- 
opment's Minnesota Job Skills Partnership Program (MJSP) re- 
cently announced a $230,000 grant to support green manufac- 
turing training for 270 metalcastlng industry employees. 

The collaboration includes MJSP; Enterprise Minnesota, a 
nonprofit consulting business; and five manufacturers — Dotson 
Co., Le Sueur, Inc., Smith Foundry, Pier Foundry & Pattern Shop, 
Inc., and St. Paul Brass & Aluminum Foundry. 

Lead and line workers, molders, office personnel, and man- 
agers will participate in a 32-month program customized for each 
employer in the metalcastlng consortium. The first training phase 

will evaluate green and lean training benefits, plus review energy 
and financial assessments. The second will include value stream 
mapping, Kaizen events, and coaching while the third phase will 
cover measures, evaluations, and impact analysis. Employee par- 
ticipants will earn a certificate of completion. 

Tidewater Community College Dedicates 
New Campus 

Tidewater Community College (TCC) recently dedicated its 
new $65 million campus in Portsmouth, Va., that replaces and 
reinvents the college's founding campus. Programs are offered in 
the sciences, including welding, heating/ventilation/air condition- 
ing, computer-aided drafting and design, and nursing. It has 25 
modern classrooms, plus 11 computer and 20 instructional labs. 

"The Fred W. Beazley Portsmouth Campus exemplifies the 
best in successful partnering, to include three governors' admin- 
istrations, legislators, the City of Portsmouth, its school system, 
the Beazley Foundation, and key business leaders," said TCC 
President Deborah M. DiCroce. 

Currently, the college's welding program enrolls 194 students. 
This program also offers triple the capacity to train welding stu- 
dents; welding labs with interactive learning opportunities, such 
as small-profile flex cameras demonstrating intricate techniques 
via 65-in. LCD monitors; and up-to-date welding equipment so 
students can practice and be prepared to take American Weld- 
ing Society certification tests. Approximately 520 welding job 
openings are predicted for the region over the next five years. 

At the campus dedication, DiCroce joined Virginia Governor 
Bob McDonnell and area dignitaries. Hundreds of faculty, staff, 
students, and guests were in attendance. The group of govern- 
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At Tidewater Community College's (TCC) dedication of its 
Portsmouth campus, a portrait of the college's original benefactor, 
Fred W. Beazley, was unveiled by (from left) Virginia Community 
College System Chancellor Glenn DuBois, Beazley Foundation 
CEO Richard Bray, Portsmouth Campus Provost Terry Jones, Vir- 
ginia Governor Bob McDonnell, plus TCC Board Chair Lee Armis- 
tead and President Deborah M. DiCroce at the podium. (Photo 
courtesy of TCC.) 

ment, industry, and education officials also jointly pulled 20-ft 
ribbons tied to the tip of a symbolic ship's bow. 

Industry Notes 
• Miyachi Unitek Corp., Monrovia, Calif., launched a redesigned 

Web site at www.miyachiunitek.com with improved navigation 
and instant access to company representatives, technical docu- 
mentation, a chat feature, and new features to be added monthly. 

Gerald Chandler II formed a new company, Acculloy Manufac- 
turing Solutions, Inc., Houston, Tex. It offers welding, machin- 
ing, coating, and inspection divisions. 
Olympus NDT acquired Innov-X Systems, Inc., Woburn, Mass., 
a manufacturer of portable X-ray fluorescence analytical instru- 
ments, retaining its current management team and employees. 
CryoVation, Fort Myers, Fla., finished an industrial and specialty 
gas cylinder filling plant for Sims Welding Supply, Long Beach, 
Calif., with customized equipment and a unique plant layout. 
The Parker Fluid Control Division launched a new site at 
www.ParkerFluidControl.com to ease manufacturer and OEM 
searches for local distributors of the division's valve products. 
Union Pacific Railroad, Omaha, Neb., has been named one of 
the 2010 Best Employers for Healthy Lifestyles award winners 
from the National Business Group on Health. 
Matheson Tri-Gas, Inc., Basking Ridge, N.J., changed its brand 
name to Matheson. The company's legal name will stay the same. 
Lepel Corp., a provider of induction cap sealing equipment, is 
combining and relocating its branches from Waukesha, Wis., and 
Edgewood, N.Y., to a new facility in Waukesha, Wis. 
Precision Custom Components, LLC, York, Pa., has been named 
one of the "Top 50 Fastest Growing Companies" in central Penn- 
sylvania by the Central Penn Business Journal. 
TUVRheinland® acquired Rail Sciences, Inc., Atlanta, Ga., a 
rail industry consulting firm and train dynamics specialist with a 
testing and metallurgical analysis lab in Omaha, Neb. 
Fabrico, a provider of design and manufacturing services for flex- 
ible materials, now offers ultrasonic welding capabilities at the 
Kennesaw, Ga., facility. 
Bishop-Wisecarver Corp., Pittsburg, Calif., announced Suad Ba- 
jric of Mississauga, Canada, won the 2010 Creative DualVee Ap- 
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plication Video Contest. He received a four-day trip for two to 
California, where he and his wife will meet the company's team. 

1 ILMO Products Co. acquired Smitty's Welding Supply Co. to 
broaden its delivery of various gases, as well as gas and welding 
equipment, in the metro St. Louis area. 

1 Ohio Laser LLC, Plain City, Ohio, is adding a new 3600-W Trumpf 
TruLaser 7000 laser tube cutting system to its high-tech metal 
fabrication business. 

1 After more than 40 years in Mount Vernon, N. Y., Magnetic Analy- 
sis Corp., a test systems manufacturer for metal producers, is re- 
locating to a larger plant in Elmsford, N.Y. 

1 Laboratory Testing, Inc., Hatfield, Pa., now performs scanning 
electron microscopy and energy dispersive X-ray spectrometry 
for enhanced materials testing and failure analysis capabilities. 

1 A donation by Nucor Steel, Jewett, Tex., to North Central Texas 
College enables high school students in those welding classes 
to practice on more than 16,000-lb of flat bar and heavy angle 
iron. Gary Couchman, an agriculture teacher and FFA advisor 
at Gainesville High School, coordinated the gift. 

1 Praxair, Inc., Danbury, Conn., and the Al Khaled family of Kuwait 
entered into definitive agreements for Praxair to acquire 49% 
ownership interests in the ROC Group's existing industrial gases 
businesses in Kuwait, United Arab Emirates, and Qatar. 

1 Weller Soldering Info.'s site at www.wellersoldering.net allows vis- 
itors to learn more about soldering, what types of soldering sta- 
tions and tools are available, and video demonstrations. 

1 SECO/WARWICK Retech Thermal Equipment Mfg. Co. Ltd., 
Tianjin, China, is a new manufacturing facility with a 5000-sq-m 
office to provide vacuum heat treatment and metallurgy, plus 
controlled atmosphere aluminum brazing technologies. 

1 On the campus of Wllllston State College, Williston, N.Dak., 
work is ongoing at the Career and Technology Education build- 
ing with a projected Spring 2011 completion date, according to 
Robb Floco, the dept.'s director. It will house the welding and 
carpentry programs. Bruce Dannar was hired to teach welding. • 
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ALUMINUM 
Q&A BY TONY ANDERSON 

Qj I am working with thin-gauge alu- 
minum, 0.125-in.-wall tubing and 
0.080-0.100 in. sheet material. I was told 
there may be advantages to moving from 
regular gas metal arc (GMA) and gas 
tungsten arc (GTA) welding, which I am 
using at the moment, to pulsed gas tung- 
sten arc welding (GTAW-P) or even pulsed 
gas metal arc welding (GMAW-P). My pri- 
mary problems are melt-through on the 
back of the weldments and warping issues 
from too much heat. These issues are cur- 
rently producing excessive amounts of re- 
work. Do you think there would be any ad- 
vantages to using GTAW-P or GMAW-P 
for welding thin-gauge aluminum? 

Al Pulsed welding equipment has been 
around for a long time. However, techni- 
cal advancements have made pulsed weld- 
ing equipment much easier to use and, 
consequently, better for training opera- 
tors to make quality welds. Some of the 
new GMAW-P and GTAW-P technologies 
provide excellent welding performance on 
thin-gauge aluminum. 

In theory, upgrading to modern pulsed 
gas metal arc or pulsed gas tungsten arc 
inverter technology could potentially help 
you increase productivity, improve weld 
quality, reduce weld costs, and boost op- 
erator efficiency. That being said, you will 
need to study your particular application 
in detail to determine which, if any, of 
these processes is appropriate for you. Re- 
member, pulse welding is not the answer 
to all aluminum welding-related prob- 
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Fig. 1 — Some of the new pulsed GMA pro- 
grams have been designed to produce welds 
with cosmetic profiles that are almost iden- 
tical to the characteristic GTA weld 
profiles. 

lems. It is reasonable to say that GMAW- 
P has been promoted for some applica- 
tions for which it was not necessarily the 
best choice. However, your application 
sounds like it could substantially benefit 
from this technology. 

When considering a move to pulse 
welding technology, evaluate the follow- 
ing factors: 

• Modern GTA inverters can pulse as 
fast as 5000 pulses/s, and they produce a 
narrower heat-affected zone as well as 
provide increased arc stability, improved 
penetration, and faster travel speeds than 
older, conventional GTA machines. These 
enhancements may improve the mechan- 
ical properties of the as-welded joint, im- 
prove overall weld quality, boost produc- 
tivity, and cause less distortion. 

Fig. 2 — GMAWor GTAW? It's hard to 
tell with pulsed GMAW, which is what was 
used for this weld. Pulsed GMA Whas come 
a long way in recent years. It has become 
easy to use and simple to train operators to 
make quality welds, much more so than 
training a GTA operator. Plus, the appear- 
ance of some pulsed GMA welds can rival 
that of GTA welds. 

• Modern GMAW-P inverters have re- 
placed conventional spray transfer GMA 
welding machines for many thin-gauge 
aluminum applications, and they may also 
be a viable alternative in some conven- 
tional alternating current (AC) GTA ap- 
plications. The pulsed GMA process 
makes this possible by providing tighter 
control of heat input, faster travel speeds, 
reduced potential for melt-through on 
thin-gauge aluminum, and better control 
of the weld bead profile. Some of the new 
GMAW-P programs have been designed 
to produce welds with cosmetic profiles 
that are almost identical to the character- 
istic GTA weld profiles — Figs. 1, 2. 
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Fig. 3 — Shown here is a melt-through on 
the backside of an aluminum weld. De- 
pending on the chemistry of the base alloy 
being welded, this can be a serious problem 
that can promote base alloy cracking and 
be susceptible to propagation. 

If you are welding thin-gauge alu- 
minum with conventional welding equip- 
ment and experiencing the types of prob- 
lems you mentioned (an example of which 
is provided in Fig. 3), you may want to eval- 
uate the use of pulse welding technology. 

The challenge of welding thin-gauge 
aluminum efficiently involves obtaining 
good fusion while simultaneously control- 
ling the following: 

• Heat input 
• Weld bead profile 
• Arc starts/stops 
• Arc performance 
• Activities that do not add value such 

as grinding and rework. 
The key word here is control. Conven- 

tional and older pulsed welding technolo- 
gies cannot provide the advanced control 
capabilities of the new technology. 
Today's control algorithms, software, and 
microprocessors operate much more ef- 
ficiently than those developed five or ten 
years ago. While thicker sections of alu- 
minum might not need advanced control 
and are often welded successfully with 
conventional GMA spray transfer, thin- 
gauge aluminum offers little room for 
error but can often provide lots of room 
for improvement. 

Consider the following weld character- 
istics when evaluating the pulsed GMA 
process as a replacement for conventional 
GMAW or AC GTAW: 

• The ability to control heat input. The 
pulses of peak current, which occur above 
the transition point, provide the good fu- 
sion associated with spray transfer, while 
the lower background current cools the 
weld pool and allows it to freeze slightly 
to help prevent melt-through — Fig. 2. 

• Much higher travel speeds. When 
switching from conventional AC GTAW 
to pulsed GMAW, travel speeds usually 
increase substantially. This can result in a 
significant reduction of heat input to 
the welded component, a decrease in 
residual stress, and a lower probability for 
distortion. 

• The ability to control bead profile. 
Using a function called arc control, oper- 
ators can adjust the width of the arc cone, 
which lets them tailor the bead profile to 
the application. A wider bead can help tie 

in both sides of a joint, and a narrow bead 
helps provide good fusion at the root of a 
joint. A bead of the right size helps to 
eliminate excess heat input, overwelding, 
and postweld grinding. 

• Superior arc starts. A good pulsed 
GMAW program for aluminum provides 
more energy at the start of the weld, which 
helps ensure good fusion, and then re- 
duces energy to normal parameters for 
optimal welding characteristics. 

• Superior arc stops. Today's pulsed 
GMAW equipment provides the technol- 
ogy to ramp down to a cooler welding pa- 
rameter to fill in the crater at the end of 
a weld. This helps to eliminate termina- 
tion cracking, which can be a serious issue 
when welding aluminum. 

• The ability to use a larger-diameter 
wire to weld thin-gauge material. This can 
increase the deposition rate and aid feed- 
ing by using a stiffer wire, and can also 
save money on filler wire. The difference 
in price between a 0.030 and 0.045 wire, 
for instance, can be considerable. 

If you also consider the reduction in 
time and materials wasted on rejected 
parts, pulsed GMAW may look like an at- 
tractive alternative for your particular 
application. 

Conclusion 

I regard GTAW-P and GMAW-P as 
potential solutions to some of your prob- 
lems. Depending on the types of joint de- 
signs, joint fitup characteristics, and joint 
consistency, one of these options may be 
more suitable for your application than 
the other. Both processes may have a 
place in helping you improve your weld- 
ing operation. Pulsed GMAW may pro- 
vide the greater potential for major im- 
provement as this process is capable of 
faster travel speeds, which could improve 
productivity. 

I suggest you work with a reputable 
welding equipment supplier who has these 
types of equipment available to determine 
whether pulsed welding can resolve your 
problems. • 

TONY ANDERSON is director of alu- 
minum technology, ITW Global Welding 
Technology Center. He is a Fellow of the 
British Welding Institute (TWI), a Regis- 
tered Chartered Engineer with the British 
Engineering Council, and holds numerous 
positions on AWS technical committees. 
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 AWS. Ques- 
tions may be sent to Mr. Anderson do 
Welding Journal, 550 NW LeJeune Rd., 
Miami, FL 33126, or via e-mail at 
tony.anderson@millerwelds.com. 
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BRAZING 
Q&A BY ALEXANDER E. SHAPIRO 

Q: We are brazing aluminum 3003 tub- 
ing with aluminum housings using the 
4047 wire Yu in. and noncorrosive fluo- 
ride-based flux. The tube is fixed in the 
housing wall by expanding outside; how- 
ever, the tube should also be brazed along 
the housing wall for about 9 in. From time 
to time, we notice worsening in the braze 
flow and wetting in this long joining area, 
which results in voids. Degreasing, caus- 
tic etch, and rinsing of aluminum tubes is 
carried out as a group treatment of num- 
ber of tubes in one day, while brazing of 
these tubes is carried out within the next 
eight to ten days. We suggest that addi- 
tional oxidation of aluminum parts, when 
they are in the shop storage, causes our 
brazing quality problem. Are there some 
time limitations to store surface-treated 
aluminum parts before brazing, and what 
is the optimal storage temperature? The 
temperature varies from about 60° to 840F 
in our shop. The AWS C3.7-2005, Specifi- 
cation for Aluminum Brazing, does not con- 
tain any data about this. 

A: I don't think that periodical bad 
wetting is caused by an additional oxida- 

tion of Aluminum 3003 within two weeks, 
because the duration of shelf life almost 
does not change properties of the oxide 
film when aluminum is stored in dry air. If 
your flux corresponds to its specifications 
and you use a reducing flame during torch 
heating, the oxide film should not affect 
the wetting and braze flow on the alu- 
minum surface under standard conditions. 
At the same time, you are right, tempera- 
ture and humidity may have strong effects 
on the thickness and structure of the alu- 
minum oxide film. 

Dense and high-temperature melting 
aluminum oxide film should be removed 
from the mating surfaces during brazing to 
provide good wetting and flow of a filler 
metal. Vacuum or many fluxes are used for 
this purpose. However, the site conditions 
and/or climate affect the composition, den- 
sity, and structure of alumina film; there- 
fore, parameters of ambient atmosphere 
should be controlled in the aluminum braz- 
ing shop. The oxide film is formed fast on 
the same surface after the removal, 
whereby the thickness, structure, and mois- 
ture value of the oxide film depend on the 
temperature and humidity of the air that 

Fig. 1 — Thickness (in nanometers) of alu- 
minum oxide film buildup in dry air vs. 
time (in minutes) at room temperature 
(Ref I). 

may deteriorate quality of brazing. 
Adsorption of oxygen by the aluminum 

surface occurs immediately on contact of 
the cleaned surface with air. The amount 
of adsorbed oxygen is almost linearly pro- 
portional to time during first 15 min, then 
the absorption rate slows down. The 
amount of adsorbed oxygen is approxi- 

— continued on page 20 
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mately 3.1 x 1015 molecules per 1 cm2 (20 
x 1015 molecules per 1 in.2) in 30 to 40 min 
in dry air at room temperature (Ref. 1). 
Further adsorption of oxygen on the alu- 
minum surface then stops. 

The oxide film has a not-ordered, ionic 
structure at the very first stage of forma- 
tion (less than 15 min). This is an amor- 
phous, thin film about 0.5 nm thick. When 
the amorphous film builds up, the ionic 
structure becomes ordered step by step, 
the alumina crystal lattice appears, and 
the amorphous structure transforms into 
the crystal structure. 

From the brazing point of view, the ox- 
idation process is important in the time 
period between surface treatment (e.g., 
caustic etch and rinsing) and brazing. Dur- 
ing this time period, the treated aluminum 
parts are exposed to the air atmosphere in 
the shop that presumably has a relative hu- 
midity of 45-55%. Therefore, the forma- 
tion of alumina oxide film should be con- 
sidered as formation in a moist air, instead 
of dry air atmosphere. The kinetics of the 
alumina film growth in a wet atmosphere 
is different (Ref. 1). It resembles "satura- 
tion kinetics," but with significantly larger 
film thicknesses (Table 1). 

The alumina film is dense after its crys- 
tallization because at the fairly small 
thickness, the volume of the aluminum 
oxide film is larger than that of the oxi- 
dized metal (the volume ratio of oxide film 
to metal is 1:214). The first-formed oxide 
film does not have pores or cracks, and 
oxygen from the air cannot penetrate this 
film to reach the metal surface. Therefore, 
an interaction between oxygen and alu- 
minum continues due to the mutual diffu- 
sion of oxygen and aluminum through the 
oxide film. After the formation of the 3.0- 
to 3.5-nm-thick film, the oxide film be- 
comes an impenetrable barrier for the dif- 
fusion of oxygen — Fig. 1. 

What happens when the ambient air 
temperature rises and the humidity in- 
creases higher than 55%? Recently, the 
growth and structure of alumina film on 

Table 1 — The Rate of Aluminum Oxide Film Growth in Air of 45-55% Humidity 

Time 

Thickness of 
aluminum oxide 
film, nm 

30 min 

0.7 

1 day       10 days        71 days      147 days 3 years 

1.7 2.2 3.0 3.0 3.0 

the base Alloy A3003 and its behavior dur- 
ing flux brazing with A4045 as the filler 
metal (AWS BAlSi-5) was investigated de- 
pending on different conditions of base 
metal oxidation. Applications of XPS and 
Fourier Transformed Infrared Spec- 
troscopy (FTIR) permitted to study a few 
nanometers thick oxide or hydroxide films 
in situ and in brazing experiments (Ref. 2). 

Holding of the A3003 base metal in dry 
air at 230C (50% humidity) does not affect 
the oxide film on the aluminum alloy sur- 
face. An increase in air temperature to 
104oF (40oC) and humidity to 92% re- 
sulted in a significant growth of the thick- 
ness of oxide film from 4 to 8 nm. Further 
increase in humidity to 100% (i. e., reach- 
ing the dew point temperature at the sur- 
face) at room temperature (230C) resulted 
in growth of the alumina film thickness by 
50% for nine days. 

The brazeability test confirmed a sig- 
nificant effect of storage and climate con- 
ditions on wetting and flow of the brazing 
filler metal BAlSi-5 on the surface of 
A3003 base metal. The brazeability after 
50 days in dry air (50% humidity) was es- 
timated as 98%, while the brazeability 
after nine days in wet air (92% humidity) 
or after three days at 100% humidity (con- 
densation) was 79%, and finally, after nine 
days at 100% humidity, the brazeability 
was estimated as only 5%. 

Bottom line: If the humidity in your 
shop is less than 55%, there is nothing to 
worry about. The shelf lifetime does not 
affect quality of brazing aluminum. In this 
case, I would recommend that you check 
the caustic etch bath, and/or brazing 
process parameters, or try to exclude the 
caustic etching from the process. Bad 
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etching is worse than no etching. 
However, if the humidity and air tem- 

perature in your shop are higher than nor- 
mal, you may face wetting or flow prob- 
lems of the filler metal when brazing alu- 
minum parts after many days of exposure 
to the moist atmosphere. 

Prof. D. Sekulic of the University of 
Kentucky suggests that a problem with 
wetting may also be impacted by "other in- 
fluences" (e.g., the design and assembly 
features, for example, a lack of centricity 
and corresponding noncapillary clear- 
ances, etc.). He noted in many of his visu- 
alizations of wetting that excessive flux 
and nonuniformity may lead to trapping 
effluents that penetrate only to a certain 
extend the surface of the molten metal 
flow. So, the flux application may lead to 
the voids in particular if clearance is small 
and/or if a trapped gas forms. 

The author gratefully acknowledges 
discussion of this question with Prof. 
Dusan P. Sekulic, University of Kentucky, 
and his help in preparing this column. • 
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TECHNOLOGY 
BY CHERYL GONDEK 

Increasing Gas Purging Efficiency at the Pearl GTL Plant 

When completed, the Pearl gas-to-liq- 
uids (GTL) project will be the largest GTL 
complex in the world — Fig. 1. A joint 
project of Qatar Petroleum and Royal 
Dutch Shell pic in Ras Laffan, Qatar, it 
involves the development of offshore nat- 
ural gas resources in the Qatar North 
Field and is comprised of offshore up- 
stream gas production facilities and an on- 
shore GTL plant that will produce thou- 
sands of barrels per day of GTL products 
and equivalent amounts of natural gas liq- 
uids (Ref. 1). The plant will produce a 
range of clean liquid products and fuels, 
which will include naphtha, GTL fuel, nor- 
mal paraffins, kerosene, and lubricant 
base oils (Ref. 2). With lower emissions 
at point of use, it can play a role in reduc- 
ing local air pollution in cities and provide 
a strategic diversification of liquid trans- 
port fuel for importing countries (Ref. 2). 

The Methodology behind 
Using New Technoiogy 

Consolidated Contractors Interna- 
tional Company (CCC), based in Athens, 
Greece, was one of 11 contractors 
awarded work on the project, which em- 
ploys more than 50,000 workers. Con- 
struction is expected to be complete by 
the end of this year, with production ramp- 
up in 2011. 

A key to CCC's being awarded this 
project was agreeing to adhere to Shell's 
Flawless Startup Initiative, a process the 
company has developed over the last 15 
years to ensure successful commissioning, 
startup, and first cycle operation of the 
facility. 

With CCC's corporate initiative to 
"care for the protection of the environ- 
ment and the welfare of our planet," the 
company considered it more important 
than ever to select construction consum- 
ables that reduce waste. Utilizing new, 
more efficient technology that is also 
"green" certainly was an important and 
significant consideration when selecting 
products. 

"CCC has a green initiative organiza- 
tion in place and has conducted many 
studies without external financing, to re- 
duce its CQ2 emissions," said Dimitri 
Mavrikios, group technical manager. He 
added that other variables are also fac- 
tored into decisions on adopting new tech- 
nology such as the nature of the product, 
where the product will be used, and the 

Fig. 1 — When completed, the Pearl gas-to- 
liquids complex will produce a wide range 
of liquid products and fuels. 

circumstances surrounding its use. There 
are also criteria related to quality assur- 
ance; health, safety, and the environment; 
evaluation of the technical and commer- 
cial aspects of the product; and any pre- 
vious experience CCC might have had 
with the product. 

All of these criteria were considered 
when it came time to select a gas purging 
method. 

The Need for Gas Purging 

The Pearl GTL piping is many miles 
long and requires many technical opera- 
tions including fabricating, assembling, 
welding, purging, and hydro-testing of the 
pipes. These operations are time consum- 
ing, labor intensive, and use inordinate 
amounts of materials including welding 
wire, rod, tungsten electrodes, shielding 
gas, and purging equipment. With a vari- 
ety of stainless steel pipe diameters rang- 
ing from 2 to 72 in. (51 to 1829 mm) to be 
welded and stringent procedures in place, 
maintaining quality has always been a crit- 
ical issue. Failure to eliminate oxygen can 
result in porosity, corrosion, and prema- 
ture failure of the joint due to cracking. 
To obtain a quality weld, complete evacu- 
ation of oxygen is necessary. 

Inert gases such as argon or a noble gas 
mix (argon and helium) are used to shield 
the molten weld pool from atmospheric 
contamination and oxidation. The inert 
gas is pumped into the dammed area 
through a tube inserted into the weld joint. 
Since argon has a greater density, it will 
naturally displace the oxygen, requiring it 
to evacuate through the root opening or 
other exit point. Two processes that com- 
monly use inert gases are gas tungsten arc 
welding (GTAW) and gas metal arc weld- 
ing (GMAW). 

The objective of pipe purging is to 
shield the back of the joint from atmos- 
pheric contamination. It is a two-stage op- 
eration, involving a pre-purge, then purg- 
ing during welding. The pre-purge dis- 
places air inside a pipe with an inert gas; 
the purge during welding maintains the 
oxygen-free backing gas achieved by the 
pre-purge and prevents air ingress into the 
system. 

As any accountant will tell you, true 
cost is a function of many variables. In 
welding, shielding gas is often overlooked 
as a potential area of savings. Shielding 
gas can be costly and, at times, short in 
supply. As the area to be purged increases, 
so does the cost. In addition, construction 
managers often overlook crew waiting 
time for filling the line with gas. A cost is 
also attached to idle welding crews; there- 
fore, it is important to select a purging sys- 
tem that minimizes shielding gas usage 
and crew waiting time as well as help keep 
the project on schedule. 

For CCC's work on the Pearl GTL 
Project, purging was localized. Total purg- 
ing of the pipe would be impractical or ex- 
tremely costly. Therefore, it was neces- 
sary to select from an array of purge sys- 
tems that could isolate the weld area and 
minimize the amount of gas used. The 
time to pre-purge the line and ease of 
product setup and removal were addi- 
tional factors considered for selection of 
a purging system. 

Cost and Time Associated 
with Purging 

The CCC engineers compared all the 
existing systems and took note of the far 
placement associated with conventional 
purging methods such as inflatable rub- 
ber bladders, rubber gaskets, and card- 
board discs. 

Purge bladders consist of "balloon" de- 
vices connected by a tube that carries gas 
to inflate them. The bladders are posi- 
tioned on each side of the weld area and, 
once inflated, form a seal. Once the blad- 
ders are inflated, a release valve opens to 
flood the weld area between the two blad- 
ders with shielding gas. Once the weld is 
complete, the bladders can be deflated 
and extracted. Purge bladders can only be 
used on one joint at a time, then must be 
removed. 

To avoid thermal damage, purge blad- 
ders require placement far from the weld 
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Fig. 2 —An example of the 72-in.-diameter water-soluble purge dam created for the Pearl 
GTL Project. 

zone, anywhere from 10 to 40 ft (3-12 m). 
Remote placement of the purge bladders 
would require large amounts of noble gas 
to displace the oxygen in the weld zone 
for the many miles of construction. In 
addition, positioning and removing purge 
bladders can prolong setup and teardown. 

The company eventually decided to 
use the EZ Purge® system from Aquasol 
Corp., North Tonawanda, N.Y. 

EZ Purge® is a preformed, patented, 
water-soluble and self-adhesive purge 
dam. Made of sodium carboxy methyl cel- 
lulose and wood pulp, the purge dam dis- 
solves instantly and completely in most 
liquids and is 100% biodegradable. Its 
zero air permeable (ZAP•) technology 
prevents air from permeating the dammed 
area, creating an airtight enclosure. 

"Our construction manager on the 
Pearl GTL project, Salem Mahrouse, was 
the construction manager at our Bahrain 
project. He was satisfied with EZ Purge, 
advised us, and convinced us to use it 
again on this project," explained Abdal- 
lah G. Akkad, deputy project direc- 
tor/project manager. Process Area Pearl 
GTL Project. 

He added, "One of the good features, 
other than saving time and cost, is that we 
don't have to worry about forgetting the 
plug inside the line, which will create later 
problems and waste of time. This also sat- 
isfies Shell Flawless Startup require- 
ments." Shell's Flawless Startup is a sys- 
tem that attempts to identify and mitigate 
potential flaws in plant and equipment 
startups. 

CCC's Bahrain office first commis- 
sioned use of the water-soluble purge dam 
in 2006 shortly after the product was 
launched. At that time, standard pipe di- 
ameter sizes of up to 24 in. (605.5 mm) 
were being offered in the marketplace. 
Then in 2008, CCC challenged Aquasol 
to engineer the product up to 72 in. in 
diameter. 

This challenge presented a multitude 
of design issues because the proposed size 
was enormous. What would need chang- 
ing in the manufacturing process? How 
could the purge dam be designed to allow 
retention of gas flow pressure and be 
100% impermeable to air? Faced with a 
tremendous undertaking, the engineering 
design team tackled each issue one by one. 

Fig. 3— The 72-in. version of EZ Purge uti- 
lizes the same water-soluble tape as is 
shown here in a 24-in. -diameter version. 

In a matter of months, an enhanced 
patented design was birthed and the new 
sizes were made available. The company 
unveiled the largest water-soluble purge 
dam in the world, possessing a diameter 
and height of 72 in. (1829 mm), the height 
of a tall man — Fig. 2. 

Similar to a mechanical purge device, 
the shape of the larger-size purge dam 
would remain flat to allow equal distribu- 
tion of gases across the body of the dam 
and to prevent blowouts. The larger sizes 
were designed to contain the company's 
water-soluble paper combined with other 
water-soluble polymeric composites to 
provide a uniform, substantive body de- 
signed to maximize gas retention. Water- 
soluble tape was built into the purge dam 
sidewall so the customer did not need to 
purchase separate inventories of the ad- 
hesive and the purge dams. The portion 
of water-soluble tape along the tapered 
sidewall was proportionate to the size of 
the dam and preinstalled in sections, a de- 
sign that allows for easy alignment and 
tacking of the dam — Fig. 3. To enable the 
welder to maneuver the large-sized dams 
and place them in position, the manufac- 
turer's engineering team specifically de- 
signed an installation disk. 

Aquasol President Mike Hacikyan 
commented, "I consider our products to 
be 'Greenventions,' the marriage of bio- 
sustainability with invention. There is no 
reason the two cannot exist simultane- 
ously creating a more eco-friendly man- 
ner of doing business yet still offer im- 
proved efficiencies." It took more than 
two years to develop EZ Purge because 
of the design challenges, Hacikyan said. 

Water-Soluble Alternatives 

Water-soluble paper in sheet and roll 
format has been available for many years. 
And, in certain situations, may still be the 
best alternative. For instance, for pipes 
with diameters less than 2 in., the welder 

WELDING JOURNAL 



need only crumple half a sheet of the SVi 
x 11-in. water-soluble paper into each end 
of the pipe to be joined. 

Water-soluble film works similarly. 
The film must be measured, cut, and con- 
structed to fit the pipe. A liquid adhesive, 
which requires 15 to 30 min to dry, is often 
used to attach the film to the pipe. Draw- 
backs to the film are that it is transparent, 
fragile, awkward to work with, and unsuit- 
able for large pipe diameters. 

Welders sometimes make their own 
purge dams out of water-soluble paper. 

but for larger pipes this can be time con- 
suming, requiring the skilled welder to 
precisely measure, cut, and construct 
them by hand. As the diameter of the pipe 
increases, the time required to build the 
dam increases and the operation becomes 
more complex. Since standard paper 
widths are limited, the welder may be re- 
quired to splice together two or more 
sheets of paper with water-soluble tape in 
order to create the required size. Large 
handmade dams can also be delicate and 
difficult to maneuver. 

QUALITY TOOLS THAT GO TO WORK WITH YOU' 

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

As the diameter of EZ Purge increases, 
the paper increases in thickness and the 
exposed water-soluble skirt available for 
adhesion to the pipe increases in area. 
This is the primary and most important 
difference between handmade and pre- 
formed purge dams. For instance, the 
largest size EZ Purge (72 in.) is 0.045 in. 
(1.15 mm) thick and contains a 20-in. (508 
mm) water-soluble skirt. With a hand- 
made dam, the maximum thickness would 
be 0.008 in. (0.2 mm) and the water-solu- 
ble tape (skirt) 2 in. (50 cm). 

With thousands of joints to be welded, 
it made little sense for CCC's skilled 
welders to painstakingly expend numer- 
ous hours creating handmade dams when 
that time could be saved and improve the 
timeline of the project. CCC was provided 
with two tools that helped to convince the 
company to use the new technology. 

Calculation spreadsheets were de- 
signed to convince project engineers and 
salespeople of the advantages of using the 
product. The Labor and Cost Savings 
spreadsheet calculates labor and time sav- 
ings for using the manufactured purge 
dam. The user simply enters the pipe size, 
number of welds, and labor rate into the 
spreadsheet, and the savings are automat- 
ically calculated. The Argon Cost Saver 
Spreadsheet works in a similar fashion and 
compares EZ Purge to other purging de- 
vices. Here, the user enters the price of 
argon, and the spreadsheet calculates sav- 
ings based on cubic feet of gas. Both 
spreadsheets can be accessed at 
www. aquasolcorporation. com. 

"It is standard CCC procedure to jus- 
tify any expenditure, therefore these sav- 
ings were evaluated in detail," Mavrikois 
said. 

The advantages of the new technology 
as a solution to backpurging of weld roots 
in stainless steel piping, according to 
Mavrikois, "are simplicity of installation 
and considerable time and cost 
savings."* 
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NEW 
PRODUCTS 

Thermal Spray System Repairs Damaged Coatings 
The Compact Plasma Spray System (CPS) is designed 

to repair coating damage. A joint development with Pratt 
& Whitney, the portable spray system can be quickly 
transported to the component and set up to spray in 
minutes. The product requires processing a localized 
area, which minimizes all processes associated with 
coating application. It further offers time advantages to 
repair coating damage vs. component stripping and 
recoating a part. With the CPS process, masking is 
applied to the localized region, the area is grit blasted, 
manually degreased, and the coating applied. As a final 
step, the repaired region can be remachined or smoothed 
using manual mechanical means, if necessary. 

Sulzer Metco 
www.sulzermetco.com 
(800) 638-2699 

Handles and Triggers 
Updated on GMA Guns 

The TGX• semiautomatic GMA guns 
feature a redesigned look and extra flexi- 
bility. Models are available in the follow- 
ing styles: XL 400 amp, XL300 amp, XS 
300 amp, XS 260 amp, and XS 180 amp. 
They feature a black polymer armored- 
style gooseneck, gray gun handles, black 
triggers, and a completely new rear han- 
dle. Available in three standard lengths of 
10, 12, and 15 ft, the guns also feature the 
company's TOUGH LOCK• retaining 

heads with dual taper technology. The 
product is recommended for use in light- 
to medium-duty welding applications with 
intermittent arc-on times, such as for light 
fabrication or repair, or a hobby welding 
environment. 

Tregaskiss 
www.tregaskiss.com 
(877) 737-3111 

Welding Cables Provide 
Abrasion Resistance 

for ease of jacket removal and termina- 
tion. The cables have a NEMA Class K 
rating as well. Sizes are available from 6 
gauge to 4/0 with temperature ratings of 
-40° to 105oC and RoHS compliant. 

Electron Beam Technologies, Inc. 
www.electronbeam.com 
(815) 935-2211 

Epoxy Adhesive Works for 
Structural Bonding 

The EB-flex• welding cables are made 
from bare, bright, stranded copper wires 
jacketed with a proprietary Poly-XL® 
rubber engineered for the welding envi- 
ronment with good heat and abrasion re- 
sistance. A polyester barrier is supplied 

Polymer Supreme 46HT-2 provides 
high-performance bonding strength to 
both similar and dissimilar substrates. 
This two-component adhesive features 
high-temperature resistance along with 
toughness and strength. It has good dura- 
bility, thermal cycling and shock capabili- 
ties, as well as electrical insulation prop- 
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erties. With a balance of peel and shear 
strength properties, the product is suit- 
able for applications where long-term ex- 
posure to wide temperature ranges be- 
tween -100° and 500oF is required. It's 
used in aerospace, metalworking, and 
transportation applications. With a mix- 
ing ratio of 100 to 30, it cures at elevated 
temperatures with a minimum 250oF re- 
quired for cure. There's also a nondrip 
version available. Supreme 46HT-2ND2. 
It's available in half-pint, pint, quart, and 
1- and 5-gal container kits. 

Master Bond, Inc. 
www.masterboiid.com 
(201) 343-8983 

Broad-Beam Inspection 
Lamp Ideal for NDE 

The Spectroline® TRITAN• 365, an 
inspection lamp for NDE, features three 
ultrahigh-flux UV-A LEDs and a white 
light LED to illuminate dark areas. It pro- 
duces a nominal steady-state 365 nm in- 
tensity of 5500 |aWVcm2 at a distance of 
15 in. The product weighs 16 oz. A three- 
way rocker switch allows easy control of 
the light sources and a lightweight, angled 
lamp body ensures fatigue-free inspec- 
tions. A rubber bumper with a Borofloat• 
glass lens protects the LEDs from dam- 
age. A built-in fan keeps the LEDs cool, 
providing optimum light output during 
long use. The light has an 8-ft power cord 
with an AC plug, and is available in 100-, 
120-, 230-, and 240-V models. 

Spectronics Corp. 
www.spectroline.com 
(800) 274-8888 

Tank Cleaning Head Rated 
for Flows up to 150 Gal/Min 

The Torrent•, a 3-D waterjet tank 
cleaning head, is rated for flows up to 150 
gal/min and operating pressures to 10,000 
lb/in.2. Its nozzle tips with carbide orifices 

head features improved seals and bear- 
ings for longer life, and an easy-to-clean 
stainless steel body. The combination of 
higher flow, extended reach, and 3-D ac- 
tion (the high-velocity nozzles rotate ver- 
tically while the head spins horizontally) 
removes hardened resins and plastics. 

NLB Corp. 
www.nlbcorp.com 
(248) 624-5555 

Pressure-Indicating Sensor 
Film Reduces USW Defects 

» ? ? 

improve the cohesiveness of the water jets 
and extend their reach. Also, the cleaning 

Pressurex®, a pressure-indicating sen- 
sor film, helps ensure proper contact pres- 

For info go to www.aws.org/ad-index 
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sure and alignment between the horn and 
anvil when used during the setup of ultra- 
sonic welding machines (USW). It reveals 
the distribution and magnitude of pres- 
sure between any two contacting surfaces. 
When placed between the horn and the 
anvil of the ultrasonic bonder, the film in- 
stantaneously and permanently changes 
color directly proportional to the actual 
pressure applied. The precise pressure 
magnitude is determined by comparing 
color variation results to a color correla- 
tion chart. The film is also thin (4 to 8 
mils). To fix pressure variations that can 
occur across weld zones, follow these 
setup steps: Turn on the USW machine 
and set the supply air pressure; place a flat 
gauge on the contact point of the anvil to 
simulate the thickness of the parts to be 
welded; lower the horn onto the flat gauge 
to calibrate the height setting; align the 
horn tip and anvil; place the product on 
top of the flat gauge and lower the horn 
to exert light pressure on the film; and ad- 
just the horn tip as needed through re- 
peated setups with the sensor film. The 
setup is correct when the film's pressure 
density is uniform in color. 

Sensor Products, Inc. 
www.sensorprod.com 
(973) 884-1755 

Kit Features Filtration for 
Piasma Cutting 

The Model M-26KIT clean air filter kit 
features the company's Model M-26 fil- 
ter, mounting bracket, hardware, and a 
supply of replacement elements. In addi- 
tion, its submicronic compressed air fil- 
ters are a good defense against damaging, 
dirty air. Designed for installation on or 
near the plasma cutting device, they re- 
move particulates, condensed moisture. 

and oil aerosols down to 0.01 microns in 
size. The company's filter provides 
smooth, fast, and clean plasma cuts as well 
as prolongs the life of electrodes and tips. 

Motor Guard 
www.motorguardplasma.com 
(800) 227-2822 

Regulator Offers One-Piece 
Encapsulated Seat Design 

1ft- 
The Model 247 industrial-grade 

pipeline-station regulator is designed with 
fewer parts, resulting in longer life. It has 
a one-piece encapsulated seat design with 

— continued on page 30 
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Capacity I Precision I Strength 

Greiner's new Plate Processing System. 

Eliminates welds, which takes labor out of 
the equation. Result? Higher strength and 
lower cost! 

• Plasma & oxy-fuel torches that can cut up to a 10-inch thick 
carbon steel plate 

• Quick-Drill (concurrent drill, tap, countersink & surface mill) 
capability 

• 160-foot long by 17-foot wide water table 

• Contour beveling capability 

At Greinet", we've always been about absolute precision and constant 

quality. Over the years, we've added equipment to handle jobs that few 

could match. We continue to "super-size" our capabilities while doing more 

on the fabrication end that reduces labor time on the installation end - 

resulting in a better product at a lower cost. How's that for value-added? 

Call us at 800-782-2110 for a free quote on your 
next Metal Drilling & Cutting job. 

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

INDUSTRIESINC 

• 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) 



— continued from page 28 

a ten micron filter that prevents particu- 
late contamination, and the Teflon® seat 
material is inert to virtually all gases. The 
regulator has a chrome-plated bonnet 
with a forged brass body and 2-in. steel 
case dual-scale gauges. 

The Harris Products Group 
www.harrisproductsgroup.com 
(800) 733-4043 

Lifting Magnet Offers a Test 
Mode Feature 

The compact VersaLift• lift magnets 
offer powerful horizontal and vertical lift- 

ing ability in sleek, industrial-grade, stain- 
less steel housings. The products can be 
used on flat or round nonflexing steel in 
a horizontal lifting orientation, and have 
a built-in lift capacity test function. If the 
load can be successfully lifted a few inches 
while in test mode, the user can be assured 
it can be safely lifted in the "on" mode. 
Another highlight is the bolt-on lift 
bracket for vertical lifting of flat steel. This 
optional bracket allows the magnet to lift 
a flat part in vertical orientation without 
needing extra equipment. Also, the radio- 
frequency identification chip alerts the 
user when scheduled lift calibration is due 
and records performed maintenance. 

Industrial Magnetics, Inc. 
www.magnetics.com 
(800) 662-4638 

Focusing Lenses Provided 
for Steei Cutting Lasers 

The CO2 Focusing Lenses for 25- to 
200-W lasers come in two versions — one 
with standard A/R coatings that provide 
<0.2% total absorption and another fea- 
turing a proprietary Cool-Cut• coating 
that absorbs <0.15% of laser energy and 

protects against thermal damage. Opti- 
mized for 10.6 jtm, they are available in 
plano-convex and meniscus configura- 
tions in 1- to 2-in. OD sizes and focal 
lengths from 3 to 10 in. in 0.5-in. incre- 
ments. Thicknesses range from 0.250 to 
0.380 in. 

Laser Research Optics 
www.laserresearch.net 
(888) 239-5545 
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with a great solution 
for your welding gear 

^M^^^^^H ^^^^H                           V^          ^^^       OB'UU 
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TransSteel: 
An arc you would "steel" for 

Fronius' newest innovation. The digitally controlled TransSteel MIG 

welding system is a rugged and dependable partner for structural steel 

fabricators. Weld thin to thick plate, pipe root and cap. 

An arc for every steel application. 

FRONIUS USA, LLC 

10421 Citation Drive, Suite 1100, Brighton Michigan 48116, USA 

Tel: 1-810-220-4414, Fax: 1-810-220-4424 

email: sales.usa@fronius.com, www.fronius-usa.com 

Steel Transfer Technology - special set of 
steel welding characteristics 

Steel Root - excellent gap bridging ability, 
stable short circuit, easy root welding 

Steel Dynamic - concentrated and flexible 
arc for deep and narrower penentration 

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

PERFECT    WELDING 

Visit us at the 2010 Fabtech International & AWS Welding Show -Booth #7221 



Reducing Gas 
Surges Improves 
GMAW Profitability 

Measures are outlined that can help lower your gas costs 

Do you like throwing money into the 
wind? Well, you could be doing just that 
if your company is performing gas metal 
arc welding (GMAW). Every GMAW arc 
start has the potential for excess waste be- 
cause of gas surge. 

Installing the optimum gas flow con- 
trol equipment is a proven source of cost 
savings that can impact a company's op- 
erating efficiency and profitability. Other 
factors such as adjustability, pipeline lay- 
out, and distance from the gas solenoid 
valve also impact cost. This article reviews 
the benefits and drawbacks of controlling 
shielding gas coverage with flowmeter, 
flow gauge, and flow orifice technology 
with and without local pressure control. 

The ideal candidates for maximum cost 
savings are those weldments that require 
multiple tack welds or a large number of 
short welds. In this scenario, the gas con- 
trol system pressurizes and depressurizes 
as the wire feeder solenoid valve actuates. 
Think of the feeder solenoid as a dam open- 
ing and closing the flood gates of gas. Typi- 
cally, the operator experiences a gas surge 
built up behind the solenoid valve, which 
could lead to erratic arc starts and porosity 
caused by siphoned atmosphere. The hose 
length, device proximity to the solenoid 
valve, hose diameter, and static gas pres- 
sure impact the volume of gas buildup be- 
hind the solenoid valve. Peak surge and 
surge duration are terms used to describe 
the severity the operator experiences. 

Determining Peak Surge 

Peak surge is the maximum instanta- 
neous flow observed that is defined by the 
pressure drop across an orifice. For the 
calculations in this article, we assume a 
sharp-edged orifice and sonic flow. Sonic 
flow is the range in which AP > Vi of the 
inlet pressure, or as referenced in CGA 
E-4 for air P2/P1 < 53 (Ref. 1). The flow 
rate can be calculated within a 4-5% mar- 
gin of error using the following equation: 

Q = (816.6 CyP^GT) ^ (Ref. 1). 

Cy is a term used to describe an orifice 
or valve's fluid flow capacity. As reference, 
a Cv of 1 means the valve or orifice can 
flow 1 gal of water with a AP of 1 lb/in.2 

The Cv can also be related to the surface 
area of the orifice or the open area of a 
regulating valve such as a pressure regu- 
lator's seat. Examples of the Cv values 
listed in CGA E-4 Table Al for sharp edge 
orifices are Cv -0.01 for an orifice diame- 
ter of 0.025 in., CV-0.03 for 0.043 in., and 
Cv -0.1 for 0.079 in. (Ref. 1). G is the spe- 
cific gravity of the gas, 1.38 for argon and 
1.52 for carbon dioxide. T is the inlet gas 
temperature expressed in the Rankine 
scale calculated as 0R = 0F + 460. Pj is 
the inlet pressure expressed in pounds per 
square inch (lb/in.2). 

Peak surge is also affected by the inlet 

BY RICHARD GREEN 

pressure and spring closing forces acting 
on the regulator's seat. Gas coverage set- 
tings are usually set in the flowing condi- 
tion. As the seat closes, the static pres- 
sure filling the hose exceeds the preset 
value by cumulative forces closing the 
seat, causing the pressure in the hose to 
rise 5-15 lb/in.2 higher than the calibra- 
tion pressure. This in turn increases AP 
across flow devices such as flowmeters, 
orifices, or flow gauges leading to greater 
waste. The calibration pressure can vary 
from manufacturer to manufacturer as 
much as 20-80 lb/in.2 In general, flowme- 
ters yield lower surge than orifices be- 
cause the float material provides some 
backpressure as compared to the orifice. 
In either case, both discharge the shield- 
ing gas to the atmosphere. 

Surge duration is the time it takes the 
flow device to settle from the peak surge 
to the desired flow rate. The amount of 
gas stored in the hose reservoir impacts 
surge duration. As the hose diameter, 
length, and static pressure increase, the 
duration of the surge and subsequent 
waste increase. 

Fiow Controi Equipment 

Not all flow control equipment guards 
against gas surge as expected. Figure 1 
illustrates in red a flow gauge that is de- 
signed to limit the duration and peak of 
the gas surge. However, this type of flow 

RICHARD GREEN (richard.green@concoa.com) is manager, Business Development, CONCOA, Virginia Beach, Va. 
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F;g. 1 — Gas surge performance offlowmeter (FM) and flow gauge (FG)     Fig. 2 — Surge-reducing regulator incorporates a lockout and 
calibrated at various pressures. a noncompensated flowmeter. 

Number of arc starts per part 

REG/FG GAS GUARD REG/FM @ 25 lb/in.2 REG/FM @ 50 lb/in.2 

8 8 8 

Preset gas flow rate 35 35 35 
Regulator type 0.0104 0.0133 0.0185 
Number of parts per shift 125 125 125 
Number of shifts per day 1 1 1 
Number of days per month 20 20 20 
Cost per $ccft $3.20 $3.20 $3.20 
Capital investment $120.21 $120.21 $120.21 
Savings per year $79.87 $102.14 $142.08 
Payback in months 18.06 14.12 10.15 

Fig. 3 — Chart illustrates the financial savings and payback in months of the noncompensated flowmeter/regulator in Fig. 2 compared to other 
designs in same applications. 

gauge typically requires pressure greater 
than 10 lb/in.2 to obtain 20 ft3/h flows. The 
flow gauge configuration incorporates an 
adjustable regulator, a fixed orifice, and 
a calibrated flow gauge that converts the 
AP across the orifice to cubic feet per hour 
of shielding gas. Flow gauges can operate 
between 10 and 75 lb/in.2 depending on 
the orifice diameter and desired flow rate. 
Gas waste can vary among flow control 
equipment two to six times as illustrated 
in Fig. 1. The flow values in Fig. 1 were 
measured with a laminar flow element, 
inlet and outlet transducers, and a ther- 
mocouple to compensate for temperature 
in nitrogen. The values were collected 
using data-acquisition software. 

Reductions in gas surge can also be 
achieved by coupling a noncompensated 
flowmeter, an orifice, and an adjustable 
regulator, as illustrated in Fig. 2. The op- 

erator adjusts the regulator pressure while 
observing the flow on the scale in the 
flowmeter. The flowmeter accurately dis- 
plays the gas flow rate even when the reg- 
ulator is adjusted to as low as 3 or 4 lb/in.2 

This minimizes the static pressure buildup 
in the hose. The gray curve in Fig. 1 shows 
the reduction in gas peak surge and surge 
duration because of this design. 

Optimism is high at this point that a 
20% reduction in gas cost is achievable, 
but care must be taken when specifying 
gas-saver regulation equipment. The flip 
side of reducing gas surge is it takes longer 
for the gas to travel from the solenoid to 
the end of the weld gun. Depending on 
the amount of air movement, the welding 
gun should be limited to 15 ft to ensure 
sufficient gas coverage upon arc initiation. 
Remember, with gas-saver equipment, the 
designed flow rate is what you get and not 

the surge in excess rate of 600 ft3/h. 
With adequate gas coverage ensured, 

a simple spreadsheet can be used to de- 
termine the payback and subsequent cost 
savings by weldment as illustrated in Fig. 
3. By quantifying the number of arc starts 
per part and the number of parts per shift, 
the manager can make an informed deci- 
sion. Coupled with the cost per cubic foot, 
the data can then be translated into sav- 
ings by management. 

Installing the best equipment for the 
application will ensure cost savings are 
realized — and not taken by the wind. • 

Reference 

1. CGA E-4-1994, Standard for Gas 
Pressure Regulators. Compressed Gas As- 
sociation, Inc., pp. 31, 35. 
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Veteran Triumphs 
over Adversity 

with GTAW 

Robert Evans, shown h. 
with his gas tungsten ai. 
welding power source, has 
become a skillful welder as 
part of his recovery from an 
injury sustained in Iraq in 
2007. 

Evans shows his gas tungsten arc 
welding skills, which he learned 
by volunteering at a local com- 
munity college during the past 
seven months. 



Army veteran Sgt. Robert Evans lost his right hand in Iraq, yet that hasn't stopped 
him from training to be a welder and modifying his pickup truck for racing 

BYANDYWEYENBERG 

You can't get much closer to a true 
American welder than Sgt. Robert Evans. 
A five-year Army veteran, Evans served 
twice in Iraq, first for 15 months in 2005 
and then again for three months in 2007, 
during which time he lost his right hand 
to an improvised explosive device (IED). 
He's also an adept gas tungsten arc (GTA) 
welder (see lead photos). 

Not one to feel sorry for himself or 
back down from adversity, Evans began 
teaching himself to GTA weld as part of 
his recovery from the accident. Not to 
mention, he wanted to prove everyone 
wrong. 

Learning to Perform 
GTA Welding 

Initially, Evans traveled around the 
Reno-Sparks, Nev., area where he lives, 
attempting to find a GTA welding appren- 
ticeship at various off-road and race 
shops, but to no avail. 

"I had so many people tell me that I 
couldn't learn to gas tungsten arc weld. 
They'd blow me off and tell me that they 
didn't want to baby sit me," Evans said. 
"But I'm the type of person who doesn't 
like to back down from a challenge. I al- 
ways try to rise to the occasion and do 
my best." 

Step-by-Step Guidance 

Evans's perseverance paid off. After 
much searching, he found himself volun- 
teering for a high school and college weld- 
ing program at Truckee Meadows Com- 
munity College in Washoe County, Nev. 
There, in exchange for prepping metal and 
assisting in the classroom, instructor Gay- 
lord Rodeman allowed Evans to use the 
welding equipment. 

Evans first learned to weld autogenous 
beads (GTA welds without the filler 
metal), a task that he spent up to eight 
hours a day, five days a week tackling until 
he mastered the basics. When he and 

Fig. 1 — Evans practiced upward of eight hours a day, five days a week, to reach the skill level 
required to make high-quality weld beads with a filler rod as shown here. 

Rodeman felt comfortable with his 
progress, Evans began welding with a filler 
rod — Fig. 1. 

Overcoming Challenges 

His first obstacle was determining 
whether to hold the filler rod with his pros- 
thesis, which he eventually chose, or his 
left hand, along with obtaining the correct 
angles to complete a good GTA weld. Be- 
cause Evans can't feed the rod the same 
way as a two-handed welder, he needs to 
stop welding completely to move it 
forward. 

Also, when it came time for Evans to 
learn welding T-joints, he learned that the 
lack of a wrist unit affected the angle at 
which he could weld, requiring him to 
reposition the workpiece to a location 
where he could reach the joint fully with 
the filler metal. 

Still, like any other part of his training. 

Evans was never deterred by the difficulty 
of the process. And it wasn't only his de- 
termination that drove him to master GTA 
welding. There also stood another pas- 
sion: racing. 

Using Weiding Skiiis to 
Enhance Racing a 
Pickup Truck 

Since 2008, Evans and his race team — 
including TJ Brown, Keith Evans 
(Robert's father and team manager), 
James Delcastillo, and Josh Atkinson — 
have continued to modify and race a 
three-quarter ton 2004 Dodge Ram 
pickup truck with a Cummins diesel en- 
gine — Fig. 2. They have participated at 
competitions across the country. 

Not surprisingly, Evans has completed 
most of the welding on the truck's engine 
and frame by himself — Fig. 3. 

ANDY WEYENBERG (andy.weyenberg@millerwelds.com) is a motorsports manager for Miller Electric Mfg. Co., Appleton, Wis. 
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Fig. 2 — The diesel 2004 Dodge Ram pickup truck that Evans races has clinched several first- 
place wins during recent years, making it unique from other competitors who opt to use 
nitrous oxide or propane as fuel. 

Competitive Spirit Wins First 
Place, Makes History at Contest 

In 2009, Evans competed in the Diesel 
Power Challenge, hosted by Diesel Power 
magazine. The team clinched a first place 
position and made track history by being 
the only diesel truck — without nitrous 

oxide, propane, or other injectable fuel — 
to take that title. Impressively, the Dodge's 
time in the drag racing portion of the com- 
petition clocked in at 11.07 s on a quarter- 
mile track running 128 miles/h. 

Evans approaches racing with the same 
tenacity as GTA welding. 

"It's the same principle. I had a lot of 

people tell us we couldn't accomplish 
things that we are accomplishing with 
diesel alone. Other people add nitrous and 
such," Evans explained. "But we're doing 
it. We're putting in the time and effort and 
having a great time along the way." 

Future Ambitions 

To prepare for additional races that he 
plans to enter this year, Evans is relying 
on a recent sponsorship from Miller Elec- 
tric Mfg. Co., which includes the donation 
of a Dynasty® 200 GTAW power source 
and Millermatic® 211 with Auto-Set for 
gas metal arc welding. So far, he has used 
the equipment to meet the racing indus- 
try's safety regulations, namely the fabri- 
cation and installation of an internal roll 
cage to protect him during each race. 

Also, he plans to continue improving 
his pickup with the welding equipment, in 
hopes of winning many more races. 

So what's the end goal for Evans? 
"I see gas tungsten arc welding as a bar- 

rier that I need to overcome. It's a diffi- 
cult process for anyone, and for me, the 
challenge is great," Evans concluded. "But 
I don't want people to think that I can weld 
well for someone who is disabled. I want 
them to look at a weld and think it's great 
regardless — to have it be good as far as 
anybody's standards." 

Most would argue that through his un- 
failing grit, Evans has already met that 
goal. • 



Looking out for number one? 
Let's get it done. 
We don't need to tell you about the hazards you 

face onthe job. We do want to tell you about 

JACKSON SAFETY* welding helmets and safety 

glasses -your number one combination for 

maximum comfort and productivity, with patented 

ADF technology and one-of-a-kind graphics. 

Count on KIMBERLY CLARK PROFESSIONAL' for a 

wide range of industrial safety solutions, including 

JACKSON SAFETY* Halo X welding helmets and 

NEMESIS* eyewear. 
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Wedn I 

Greener 

In announcing $256 million from the 
American Recovery and Reinvest- 
ment Act, Energy Secretary Steven 

Chu said, "Supporting the development 
of the latest industrial technologies plays 
an important role in helping U.S. indus- 
try to lead the world in energy efficiency 
and productivity." U.S. auto plants were 
singled out to receive Energy Saving As- 
sessments from the Department of En- 
ergy and Industrial Technologies Program 

to identify savings opportunities in com- 
pressed air usage in many auto assembly 
processes. For instance, each vehicle may 
contain hundreds of weld studs pneumat- 
ically conveyed from stud feeder to weld 
tool. Its low overall efficiency of 10-15% 
makes compressed air one of the most ex- 
pensive sources of energy. Also, the U.S. 
Navy has just directed the National Ship- 
building Research Program to focus on 
developing green technologies to save en- 

ergy consumption in naval ship construc- 
tion and repair. Each ship may contain 
millions of studs and fasteners that are 
welded using electric power, and there- 
fore represent a significant portion of the 
utility bill. Green technologies in stud 
welding can make a significant impact in 
auto plants, shipyards, industrial plants, 
and construction sites. 

The energy consumption of a stud 
welding machine is directly related to the 
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New stud welding 
technologies save 

energy, lower operating 
costs, and boost quality 

and productivity In 
renewable energy 

fabrication 

Energy-efficient inver^ 
n saves stud wel " 

welding arc energy required and power 
conversion efficiency. It is critical for 
welding equipment manufacturers to im- 
prove energy efficiency, thereby reducing 
welding operating costs as well as the car- 
bon footprint. Outlined below are specific 
innovations  and technology improve- 

terating costs 

ments that save time, money, and energy 
for fabricators that use weld studs in ships, 
bridges, buildings, automobiles, and other 
fastening applications. Examples of fas- 
tening applications in the fabrication of 
solar, wind, and hydro power generators 
are also provided. 

BY CHRIS HSU AND 
DOUG PHILLIPS 

Plunge Current Waveform 
Reduces Power Waste 

Drawn arc stud welding follows this 
process: 
• Push the stud against the workpiece to 

make contact 
• Start a low pilot current and lift the stud 

to draw a small pilot arc current 
• Increase current to the welding current 

level for a set time to melt the stud and 
the workpiece 

• Plunge the stud back into the workpiece 
to extinguish the arc and complete the 
weld 

• Turn off the welding current and remove 
the weld tool. 
The synchronization of current turn- 

off and stud plunge is always guesswork 
and a source of weld defects. If the cur- 
rent is shut off too soon at the end of the 
process, cold welds result. If the current 
is left on too long, too much energy is 
wasted, and cables and connectors can 
overheat causing downtime. Shutting off 
the current upon short circuit detection 
incurs the risk of prematurely turning off 
the heat to react to an incipient liquid 
bridging condition, commonly seen in 
short lift, angle iron, or out-of-position 
welding. Now, however, the current wave- 
form from an inverter controlled by a dig- 
ital signal processor can be choreo- 
graphed with the stud motion during 
plunge. This reduced plunge current saves 
electricity, reduces cable and connector 
wear by removing the excess heat, pro- 
vides better flash ring appearance, and 
compensates for process variation due to 
the mechanical motion of the gun. Re- 
duced plunge current keeps the weld pool 
warm, without the risk of cold plunge, cre- 
ated by turning off the current completely 

CHRIS HSU (chris.hsu@nelson stud.com) is director of Global Engineering and DOUG PHILLIPS (doug.phillips@nelsonstud.com) is 
director of Product Management - Equipment, Nelson Stud Welding, Inc., Elyria, Ohio. 
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i^g. 7 — Conventional stud welding waveform (A) vs. reduced plunge current waveform (B). 

Fig. 2 — Eco Escape• stud feeder cuts air consumption by up to 62% in automotive 
fabrication. 

upon short circuit. Utilizing the controlled 
plunge current can result in an estimated 
9% reduction in energy use for drawn arc 
stud welding with ferrule, and up to 24% 
for short cycle processes without ferrule 
-Fig.l. 

Stud Feeder Reduces Air 
Consumption and Noise 

In robotic, hard-tooled automation or 
semiautomatic (autofeed hand gun) stud 
welding, compressed air is used to blow 
feed the stud from the feeder to the weld 
tool held by a robot or operator. Com- 
pressed air is considered the most expen- 
sive form of energy in an automotive plant 
according to sources at General Motors. 
GM has reached out to all of its suppliers 
to develop airless manufacturing tech- 
nologies. Welding OEMs were asked to 
develop airless welding systems. Although 
the compressed air is not eliminated, its 
consumption has been significantly re- 
duced by an innovative green design at a 
German automaker. The design has been 
dubbed the "Eco Escape• feeder." The 
device incorporates a mechanism for sep- 
arating the studs called an escapement, 
that is precisely assembled to seal leaks. 
This saves up to 62% of compressed air 
in the stud feed process — Fig. 2. The Eco 
Escape design also reduces ambient noise 
levels, utilizing other innovative features 
used to sort and orient the studs, to silence 
the loud noise of leaking air and to create 
a better work environment. 

For example, Eco Escape at Bavarian 
Motor Works AG feeds a 5-mm-diame- 
ter, 14.2-mm-long, 7-mm flange stud with 
8.2-L air, a reduction from 21.4-L air per 
stud feed. At 1(2 per Nm3 cost for pneu- 
matic power — for 200 studs per car body, 
240,000 cars per year — $8055 per year 
can be saved in welding this particular stud 
alone. 

Put Weiding Machines to 
Sieep when Idie 

One good way to save energy is simply 
to turn off the equipment. New automo- 
tive stud welding machines will actually 
go into sleep mode during idle times to 
save energy. In most automotive plants, 
the welding machines are left on during 
breaks and in between shifts and through 
shutdowns. These welding machines, 
feeders, and guns are still consuming 
power when they are not in active use. The 
previous generation welding machines 
consumed 113 W of power plus the 50 W 
in the gun and feeder. This has now been 
reduced to 7.5 W in the welding machine 
and 0 W in the gun and feeder in the sleep 
mode. This means a 155.5-W reduction 
during idle times. At a 2% maximum duty 
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cycle, the savings can amount to 1335 kWh 
(kilowatt-hour) per single gun welding 
system per year. At the U.S. Energy In- 
formation Administration (EIA) Web 
site, the 2010 U.S. average retail price of 
electricity for all sectors is 9.8c per kWh. 
For example, an assembly plant with 100 
welding machines can save $13,083 per 
year by using the sleep mode during idle 
production times. The savings can be cal- 
culated by multiplying the number of ma- 
chines in the plant by the electricity rate, 
and retooling old equipment based on the 
return on investment. 

Inverter Stud Welding 
Machines 

The majority of the studs welded today 
are still done by welding power sources 
made with line frequency transformer and 
rectifier topology, and sometimes by still 
older motor-generators and timer boxes, 
or even by labor-intensive shielded metal 
arc welding around the stud base. A weld- 
ing machine made with a line frequency 
transformer and rectifier has a poor en- 
ergy conversion rate and high idle power. 
This is due to the fact that the transformer 
that converts high input voltage to lower 
output voltage, suitable for arc welding, 
operates at a line frequency of 50 or 60 
Hz. A transformer operating at 60 Hz has 
high magnetizing currents and wastes a 
tremendous amount of energy during idle 
mode, the time at which the welding ma- 
chine is on but is not being used. 

Modern stud welding inverters derive 
significant savings, in the range of 10-30%, 
from transforming power at about 1000 
times the frequency (see lead photo). This 
is done with a compact, low weight, and 
highly efficient planar transformer de- 
signed specifically for stud welding creat- 
ing high peak weld current — Fig. 3. Ad- 
ditional benefits include reducing idle and 
fan power by a factor of 30-45. The idle 
power is important because most auto 
plants leave the machines on between 
shifts, and shipyards and other fabricators 
leave the welding machines on overnight 
to avoid a preproduction weld qualifica- 
tion test after cycling power. Improved 
power factor is another benefit to utility 
companies. Faster regulation of current by 
inverters also eliminates the characteristic 
current spike during the stud welding 
process when the stud plunges into the 
weld pool. This current spike is a main 
source of weld spatter at the conclusion of 
the weld process. Reducing the weld spat- 
ter increases the longevity of the welding 
equipment and extends the periods be- 
tween preventive maintenance tasks. 

In addition, the inverter design is more 
tolerant to "dirty" power from generators 
and brownout-prone electrical grids in 
certain manufacturing locations. For ex- 

Fig. 3 - 
shipyard. 

Portable inverter stud welding machine saves energy in an eastern Canada 

ample, a 40-lb one-man portable inverter 
welding machine can shoot !4-in.-diame- 
ter studs using 15-A service instead of the 
typical 30-A service traditionally required, 
and a 79-lb welding machine can shoot 3/4- 
in.-diameter studs using 30-A service in- 
stead of the typical 60-A service tradition- 
ally required. Reduced input power re- 

quirement results in savings in installation 
costs. Less wasted energy or heat also re- 
sults in less blowing of the cooling fan to 
bring dirt into the welding machine and 
thus extends its service interval. The 
portability from lower weight and size can 
benefit all trades in shipyards such as out- 
fitting, electrical, hull faring, and pipe 

Fig. 4 — Headed anchors stud welded to the ring structure of a Gamesa wind tower 
monopole at Trinity. 
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100 pound, 200 pound and 
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Model 1200 Pipemate 
Rotates pipe and tube 
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Smart Work Handling 
Means 

Increased Productivity 

800-962-9353 
www.atlaswelding.com 

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

shop. The pulse cleaning and welding ca- 
pabilities of inverters may also reduce the 
paint removal operation before welding 
and reduce backside marking of surfaces 
with a finish. Intelligent inverters now 
have a built-in weld heat input monitor, a 
gun motion monitor, and a weld cable and 
connector circuit impedance monitor, for 
production weld quality control, preven- 
tive maintenance, and statistical process 
control. Some automakers have demon- 
strated 0.8-1.5 ppm stud weld defect lev- 
els with such monitors in deployed pro- 
duction. In addition, the nuclear power 
industry is beginning to embrace weld 
monitor technology during the construc- 
tion of structural modules, containment 
vessels, and shield buildings with shear 
connectors and reinforced bars. One step 
beyond passive heat input monitor, smart 
inverters can actively adapt to workpiece 
surface coating and gun lift variations and 
maintain constant weld energy. 

Two estimates of energy savings are 
provided assuming an EIA rate of 9.8(2 per 
kWh, and a 7-h, 2 shifts per day, 20 days 
per month work schedule. One example 
is welding Vi-in.-diameter threaded studs 
at 800 A, 550 ms, 4000 studs per week. A 
60-Hz stud welding machine consumes 
$2760 per year, vs. $144 by a 60-kHz ma- 
chine, a $2616 savings per welding ma- 
chine per year. Another example is pin- 
ning at 650 A, 100 ms, 25,000 pins per 
week. A 60-Hz stud welding machine con- 
sumes $2736 per year, vs. $140 by a 60- 
kHz unit, a $2592 savings per welding ma- 
chine per year. It amounts to $157,000 for 
a 60-machine yard and $1.3 million for a 
500-machine yard if it transitions from 60- 
Hz to 60-kHz technology. An online cal- 
culator can be used to estimate a fabrica- 
tor's stud welding energy savings under 
specific application conditions (Ref. 1). 

Energy savings can also be realized in 
capacitor discharge (CD) stud welding 
machines with a high-frequency switched 
mode power supply to charge the capaci- 
tor bank. Electricity consumption is 
expected to be cut in half with this new 
design. 

Green Fastening 
Applications 

The advent of new stud welding tech- 
nologies has brought improved produc- 
tivity and quality in wind, solar, and hydro 
renewable energy generator fabrication 
-Fig. 4. 

Wind power provides 2% of the world's 
electrical energy, an amount that has dou- 
bled in the last three years, led by the 
United States, Germany, China, and 
Spain. Internally threaded bosses and ex- 
ternally threaded collar studs are com- 
monly welded to the interior of the mast 

to support the ladder, cable trays, lights, 
and junction boxes. Stud welding is a sim- 
ple one-step split-second process com- 
pared to the slower, more cumbersome 
gas metal arc welding method. Stud weld- 
ing is fast and requires less operator skill 
and training, and in most applications is 
able to meet weld hardness, fatigue, and 
corrosion requirements. Headed shear 
connectors and deformed bar anchors are 
used on the inside and outside of the ring 
of steel embedded in concrete at the base 
of the mast. Externally threaded studs and 
cable hangers are used to mount a variety 
of equipment located in the nacelle, to se- 
cure computer systems, sensors, wiring, 
lighting, hydraulic lines, and telecommu- 
nication equipment. 

Solar power is another growing indus- 
try that can benefit from power-efficient 
stud welding technology. Photovoltaic 
cells and parabolic trough collectors are 
commonly attached to concrete footings 
with anchors attached to steel embedment 
plates. The footings typically have embed- 
ment plates cast in place with H4L headed 
anchors or D2L deformed bar anchors. 
Once cured, the CFL fully threaded studs 
are drawn-arc welded for strong panel 
connection. In addition, nonthreaded 
studs are used as standoffs to keep the 
solar panels at a distance from the inner 
frame during the glazing operation. 

Composite designs to connect steel and 
concrete are commonly employed in hydro 
power generation. For example, 25-mm- 
diameter, 300-mm-long Nelson S3L studs 
are used for the giant ship lift in China's 
Three Gorges Dam that spans the Yangtze 
River. This massive renewable energy 
public works project represents a historic 
turning point in a country that is among the 
leaders in greenhouse gas emissions. 

The new technological innovations in 
stud welding, combined with effective 
process control, reduce utility usage, op- 
erations before and after welding, and 
downtime, as well as improve weld qual- 
ity, productivity, and the environment for 
workers. 

"Green" stud welding technologies will 
improve the quality and the bottom line 
of both renewable energy fabricators and 
fabricators at large. Philip Crosby's book. 
Quality Is Free (Ref. 2), discusses the effi- 
ciency gains in doing things right the first 
time. Progressive companies are learning 
that improving the environment is free 
through the use of technology and 
innovation. • 

References 

1. www. nelsonstud. com/calculator/energy 
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New York, N.Y.: McGraw-Hill. 
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FABTECH 
General Attendance Information 
Location 
Georgia World Congress Center 
285 Andrew Young Intl. Blvd. NW 
Atlanta, GA 30313 

Show Dates and Hours 
Tuesday, November 2 —9:00 a.m. - 5:00 p.m. 
Wednesday, November 3 — 9:00 a.m. - 6:00 p.m. 
Thursday, November 4 — 9:00 a.m. - 4:00 p.m. 

Located in the heart of downtown Atlanta, the Georgia World 
Congress Center is one of the world's finest convention, sports, 
and entertainment venues. The GWCC opened in 1976 and has 
hosted a wide variety of special events including FABTECH in 
2006 and now in 2010. The center is easily accessible from both 
Interstate 20 and the Connector (Interstates 75/85). With Harts- 
field-Jackson Atlanta International Airport, the Georgia World 
Congress Center is accessible by 80% of the American popula- 
tion in two hours or less. The GWCC campus is served by two 
MARTA (Metropolitan Atlanta Rapid Transit Authority) sta- 
tions. To find more information on the GWCC, directions, park- 
ing, etc., log on to www.gwcc.com. 

Transportation 

Shuttle service is provided to/from Georgia World Congress Cen- 
ter for all the hotels noted below except for the Omni Hotel at 
CNN Center and Hilton Garden Inn. Both are within walking 
distance of the GWCC. 

Westin Peachtree Plaza 
Sheraton Atlanta 
Hilton Atlanta (AWS HQ Hotel) 
Omni Hotel at CNN Center 
Hyatt Regency Atlanta (CCAI HQ Hotel) 
Atlanta Marriott Marquis 
Hilton Garden Inn Atlanta Downtown 

Shuttie Scheduie Routes 1-3 

Inbound to GWCC 
from Hoteis 

Every 15-20 Minutes 
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. 

Proposed Routes & Boarding Point* 

Return to Hoteis 
from GWCC 

Every 20 Minutes 
2:30 p.m.-5:30 p.m. 
2:30 p.m.-6:30 p.m. 
2:30 p.m.-5:30 p.m. 

Route 1 
Hilton Atlanta 
(AWS Headquarters) 

Route 2 
Atlanta Marriott Marquis 
Hyatt Regency Atlanta 
(CCAI Headquarters) 

Route 3 
Sheraton Atlanta 

Westin Peachtree 
Plaza Atlanta 

Boarding Point 
SE Corner of Baker and Courtland 

Curbside, Front Entrance 
NE Corner of Baker and Peachtree 
Street 

NE Corner of Courtland and 
International 
SE Corner of Spring and 
International 

Waiking Distance / No Service Needed 
Hilton Garden Inn 
Omni Hotel @ CNN Center 
*Please be advised that pickup times and locations listed above 
are subject to change. Please consult the sign in your hotel lobby 
for up-to-date schedules and boarding point information. 

SPECIAL PROGRAMS 
Tuesday, November 2 - Thursday, November 4 

8:00 a.m. - 5:30 p.m. Tuesday and Wednesday 

8:00 a.m. - 3:00 p.m. Thursday 

CERTIFIED WELDING SALES REPRESENTATIVE SEMINAR 

Apply at www.aws.org/certification/CWSR 

This three-day program is designed for the welding distributor 
and manufacturer sales representatives with the intent of 
introducing basic welding knowledge. Participants will gain an 
understanding of basic processes and equipment that is generic to 
all manufacturers. The workshop focuses on safety, fundamental 
principles of general welding operations and processes, basic arc 
equipment, shielding gases, consumables, and related 
components. To qualify, you must be a high school graduate and 
have two years of experience in direct relation to sales of welding 
and cutting equipment, supplies, and other related services. A 
study guide will be provided for those registering for the workshop 
and exam that will provide reading assignments necessary to be 
successful in the workshop activities. An exam (extra cost) is given 
on the third day leading to certification as an AWS Certified 
Welding Sales Representative. 

FREE SAMPLE SESSIONS 

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

Wednesday, November 3 

9:00 a.m.-12:00 noon Room C308 

FREE • Registration Code: W40 

CERTIFIED WELDING SALES REPRESENTATIVE — 
SAMPLE SESSION 

Wednesday, November 3 

1:00 p.m.- 4:00 p.m. Room C308 

FREE • Registration Code: W41 

CERTIFIED WELDING SUPERVISOR — SAMPLE SESSION 

Thursday, November 4 

9:00 a.m.-12:00 noon Room C308 

FREE • Registration Code: W42 

CERTIFIED WELDING INSPECTOR — SAMPLE SESSION 

Thursday, November 4 

1:00 p.m.- 4:00 p.m. Room C308 

FREE • Registration Code: W43 

CERTIFIED RADIOGRAPHIC INTERPRETER — SAMPLE 
SESSION 
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Monday, November 1 

9:00 a.m. -10:30 a.m. Room C303/4/5 

AWS OPENING SESSION & ANNUAL BUSINESS MEETING 

During the AWS Opening Session and 90th Annual Business 
Meeting, 2010 AWS President John Bruskotter will give the 
Presidential Report and John Mendoza will be inducted as AWS 
President for 2011. Following the induction, the 2010 Class of 
AWS Counselors and Fellows will be introduced. This meeting is 
open to all AWS Members and Show registrants. 

10:30 a.m.-11:30 a.m. Room C303/4/5 

COMFORT A. ADAMS LECTURE — Welding, Key 
Technology in Power Generation Industry 

The Comfort A. Adams Lecture is named after the founder and first 
president of AWS. This annual lecture is made by an outstanding 
scientist or engineer, honored by the AWS Board of Directors. This 
year the presentation will be given by Horst Cerjak on the topic 
"Welding, Key Technology in Power Generation Industry." Cerjak 
served as head of the Institute for Materials Science and Welding at 
Graz University of Technology, Austria, from 1982 until 2008. He 
received his degree in metallurgy from the University of Leoben, 
Austria, in 1963, and performed his PhD thesis at the Technical 
University, Hannover, Germany. In 1967, he joined Siemens AG 
Nuclear Power in Erlangen, Germany. There he became general 
manager, materials and welding, responsible for materials 
development and welding technology of nuclear power plants. 
Among the highlights of his more than 40-year career are 350 
scientific papers and 14 books in the fields of nuclear materials, 
materials development, weldability, modeling approaches, and 
creep-resistant steels. Cerjak introduced the IWE education at his 
university, served from 2004 to 2007 as vice rector academics, and is 
founder and chairman of the IIW international seminar "Numerical 
Analysis of Weldability." He has received a number of awards for his 
scientific achievements, including the IIW Sossenheimer Software 
Innovation Award in 2005, IIW Yoshiaki Arata Award in 2007, the 
Dr.-Wolfgang-Houska Price Award for research in 2008, and the 
AWS Adams Memorial Membership Award in 2009. 

6:30 p.m.-8:00 p.m. 

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. 

Tuesday, November 2 

10:00 a.m.-11:00 a.m. RoomC213 

PLUMMER MEMORIAL EDUCATION LECTURE 

This year the Plummer Lecture will be given by R. Bruce Madi- 
gan on the topic "Welding Education: Encouraging a Continued 
Posture for Learning." Madigan, an American Welding Society 
member for more than 27 years, is an associate professor at 
Montana Tech at the University of Montana. He is an AWS 
Section officer and participates in numerous AWS activities in- 
cluding the Education, Scholarship, Welding Handbook, and 
Technical Papers Committees. Madigan worked in industry as a 
welder before obtaining his BS and MS in welding engineering 
from The Ohio State University. After working for the Edison 
Welding Institute and the National Institute of Standards and 
Technology, he obtained a PhD in metallurgical and materials 
engineering from the Colorado School of Mines. 

The Plummer Memorial Education Lecture 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. Plum- 
mer's service to the society as president from 1952 to 1954 and 
executive director from 1957 tol969. 

10:30 a.m.-12:15 p.m. Room C301 

IMAGE OF WELDING AWARDS CEREMONY 

Join the AWS Image of Welding Committee (a subcommittee of the 
Welding Equipment Manufacturers Committee) and special guests 
as they recognize the individuals and organizations that have 
excelled in promoting the image of welding in their communities. 

12:00 p.m.-2:00 p.m. Room C302 

AWS AWARDS/AWS FOUNDATION RECOGNITION 
CEREMONY AND LUNCHEON 

Price: $30 • Registration Code: W37 

The first AWS award, the Samuel Wyllie Miller Memorial Medal, 
was presented to Comfort A. Adams in 1927. As the Society 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 and luncheon is $30, and is open to all 
registrants. Tickets will also be available at the door. 

2:00 p.m. - 3:00 p.m. Room C207 

AWS NATIONAL NOMINATING COMMITTEE — 
OPEN MEETING 

AWS Members are requested to submit their recommendations 
for National Officers to serve during 2012. 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 3 

10:00 a.m.-10:30 a.m. Room C301 

R. D. THOMAS, JR., INTERNATIONAL LECTURE 

This year's R. D. Thomas, Jr., International Lecture Award 
recipient is David A. Fink of Lincoln Electric, who will speak on 
"Are We There Yet? — A Review of the Current Status of 
International Standardization of Filler Metals." The R. D. 
Thomas, Jr., International Lecture Award was created to honor R. 
D. Thomas, Jr., for his participation in IIW/ISO activities and is 
presented by AWS to an individual who is also involved in IIW/ 
ISO international activities. The recipient is invited to deliver a 
lecture illustrating the incorporation of global studies in the 
standardization of welding technology during FABTECH and at 
the Annual Assembly of the IIW. 

10:30 a.m. (Immediately following the R.D. Thomas Jr., 
international Lecture) 

AMERICAN COUNCIL OF IIW 

WELD TRIALS COMPETITION 

The AWS Skills Competition Committee will showcase six final- 
ists selected from 24 student welders that competed in the 
SkillsUSA Championships in 2009 and 2010. They will test their 
skills in this qualifying event for the WorldSkills Competition in 
Calgary, Alberta, Canada in 2011, and only three will advance to 
the next round. 

WELDING JOURNAL 



Don't miss the chance to see competitors demonstrate their skills 
by completing standard test weldments (plate and pipe), sheet 
metal projects in aluminum and stainless steel, and a pressure 
vessel. Welds will be judged for soundness and appearance. 
Written skills and welding code interpretation will also be judged. 
Ultimately, the 2011 TeamUSA Welder who will represent the 
U.S. at WorldSkills will be selected at the U.S. Open Weld Trials 
in 2010. This winner will receive a four-year scholarship worth 
$40,000 from the AWS Foundation and sponsored by 
The Miller Electric Manufacturing Co., a four-year AWS 
membership, an AWS Certification, and up to $1,000 in AWS 
publications." 

JOB FAIR AND CAREER PAVILION 

Tuesday, November 2 — Thursday, November 4 

The Job Fair will take place during show hours on Tuesday, 
November 2nd, and Wednesday, November 3rd. 

The Career Pavilion will be open during show hours Tuesday 
through Thursday. 

Get your resume ready. Whether you're a veteran professional or 
a student just entering the workforce, the Job Fair and Career Pavil- 
ion offers you an excellent opportunity to network with prospec- 
tive employers, education and career development advisors, and 
other job seekers. 

AWS EVENTS 
AT A  GLANCE 

Monday, November 1 

SPECIAL 
PROGRAMS 

Opening Session/Annual Business Meeting • 9:00 a.m. 
I Adams Lecture • 10:30 a.m. 
Fellows/Counselors Induction Luncheon • 1:00 p.m. 

I Officers/Presidents/Counterparts Reception (H) Grand Ballroom East • 6:30 p.m. 

Tuesday, November 2 

CONFERENCES 
National Welding Education Conference (W20) • 9:15 a.m. - 4:30 p.m. 
What's New in Weld Consumables (W21) • 9:00 a.m. - 4:00 p.m. 

Why and How of Welding Procedure Specifications (W25) • 9:00 a.m. - 4:30 p.m. 
Road Map through the 01.1:2010 Structural Welding Code - Steel (W26) • 9:00 a.m. 
Visual Inspection Workshop Day 1 (W30) • 9:00 a.m. - 4:30 p.m. 
Certified Welding Sales Representative Seminar • 9:00 a.m. - 5:00 p.m. 

•4:30 p.m. 

Session 1: International Trends in Welding Research (W32) • 8:00 a.m. 
Session 2: Friction Stir Welding (W32) • 2:00 p.m. - 5:00 p.m. 
Session 3: Weldability Issues (W32) • 2:00 p.m. - 5:30 p.m. 

10:15 a.m. 

Education Program (including Plummer lecture) (W39) • 9:00 a.m. - 12:00 noon 
Image of Welding Awards • 10:30 a.m. 
Awards/AWS Foundation Recognition Luncheon (W37) • 12:00 noon - 2:00 p.m. 
Thermal Spray Basics (W38) • 1:00 p.m. - 5:00 p.m. 
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Wednesday November 3 

CONFERENCES 
Weld Repair and the Strengthening of Welded Structures (W22) • 9:00 a.m. - 4:00 p.m. 
Thermal Spray Technology: High-Performance Surfaces (W23) • 9:00 a.m. - 3:30 p.m. 

Metallurgy Applied To Everyday Welding (W27) • 9:00 a.m. - 4:30 p.m. 
01.1:2010 - Fabrication and Inspection (W28) • 9:00 a.m. - 4:30 p.m. 
Visual Inspection Workshop Day 2 (W30) • 9:00 a.m. - 4:30 p.m. 
Certified Welding Sales Representative Seminar • 9:00 a.m. - 5:00 p.m. 

RWMA Resistance Welding School Day 1 (W31) • 7:45 a.m. - 5:30 p.m. 

Session 4: Laser and Hybrid Processes (W33) 8:00 a.m. - 12:00 noon 
Session 5: Welding Metallurgy (W33) 8:00 a.m. - 12:00 noon 
Session 6:  Mechanical and Corrosion Properties (W33) 2:00 p.m. - 5:30 p.m. 
Session 7:  FSW and Solid-State Processes (W33) 2:00 p.m. - 5:30 p.m. 
International Brazing and Soldering Symposium (W33) • 9:00 a.m. - 2:30 p.m. 

R. D. Thomas Jr. Lecture • 10:00 a.m. - 10:30 a.m. 
NEW Free Certified Welding Sales Representative - Sample Session (W40) • 9:00 a.m. - 12:00 noon 
NEW Free Certified Welding Supervisor- Sample Session (W41) • 1:00 p.m. - 4:00 p.m. 

Thursday November 4 

CONFERENCES The Welding and Cutting of Pipe and Tubing (W24) • 9:00 a.m. - 4:00 p.m. 

Certified Welding Sales Representative Seminar • 9:00 a.m. - 5:00 p.m. 

RWMA Resistance Welding School Day 2 (W31) • 8:00 a.m. - 3:45 p.m. RWMA SCHOOL 

Session 8: Arc Welding Applications (W34) • 8:00 a.m. - 12:00 p.m. 
Session 9: Applied Technology (W34) • 8:00 a.m. - 12:00 p.m. 
Session 10: Process Modeling (W34) • 2:00 p.m. - 5:30 p.m. 
Session 11: Sensing and Control (W34) • 2:00 p.m. - 5:30 p.m. 

NEW Free Certified Welding Inspector - Sample Session (W40) • 9:00 a.m. - 12:00 noon 
NEW Free Certified Radiographic Interpreter - Sample Session (W41) • 1:00 p.m. - 4:00 p.m. PROGRAMS 
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Welding Show 2010 
Professional Program 
Pick and choose between concurrent sessions for the latest in welding        F. 4:00 p.m. 
research and commercial developments. Pay by the day or attend the 
entire three-day program, with special discounts for students and 
members ofAWS, FMA, SME, CCAI, PMA, or NAM. 

3-day Professional Program Member: $225, Nonmember: $360 
(Code W35) 

3-day Student Professional Program Member: $75, Nonmember: SESSION 3: 
$90 (Code W36) 

1-day Professional Program Member: $150, Nonmember: $285 A. 2:00 p.m. 

Tuesday (W32), Wednesday (W33), Thursday (W34) 

"Evaluation of FSW Process and Properties 
for Aerospace" 
Dwight Burford, Gimenez Britos, 
E. Boldsaikhan, and J. Brown, Wichita State 
University 

Room C211 
WELDABILITY ISSUES 

"Weld Metal MAC in HSLA Structural Steels" 
Eduardo Asta, ESAB-CONARCO, and Monica 
Zaiazar, Universidad Nacionai del Comahue 

Tuesday, November 2 
8:00 a.m.-5:30 p.m. 

SESSION 1: Room C210 
INTERNATIONAL TRENDS IN WELDING RESEARCH 

A. 8:00 a.m.    "Trends in Welding Research & 
Development in South Africa" 
Madaleine du Toit, University of Pretoria 

B. 8:45 a.m.    "Trends in Welding Research & 
Development in Australia" 
John Norrish, University of WoIIongong 

B. 2:30 p.m.    "Analysis of Hot Cracking in Alloy 
718/Alloy B2 Laser Welds" 

Gerald A. Knorovsky and Danny O. MacCallum, 
Sandia National Laboratories 

C. 3:00 p.m.    "Weldability of HSLA-115 Steel for Critical 
Naval Ship Structures" 
Paul J. Konkol and Kevin M. Stefanick, 
Concurrent Technologies Corporation and 
Gregory S. Pike, Northrop Grumman 
Shipbuilding 

SESSION 2: RoomC210 D. 3:30 p.m. 
FRICTION STIR WELDING 

A. 2:00 p.m.    "Friction Stir Welding of Small Radius, Thin 
Walled Hemispheres and Pipes" 
David Lammlein, W.R. Longhurst, 
D.R. DeLapp, A.M. Strauss, and GE. Cook, 
Vanderbilt University 

B. 2:30 p.m.    "3D Transient Modeling of Heat and 
Material Flow in AZ31B Magnesium" 
Zhenzhen Yu and Hahn Choo, University of 
Tennessee; Wei Zhang and Zhili Feng, 
Oak Ridge National Laboratory 

C. 3:00 p.m.    "Tool Wear in Friction Stir Welding of 
Composite Materials" 
Tracie J. Prater, Alvin M. Strauss, George E. 
Cook, Chase D. Cox, and Brian T. Gibson, 
Vanderbilt University 

D. 3:30 p.m.    "Effects of Rotation and Traverse Speeds 
on Lap Joints of Friction Stir Welded Mg 
AZ31B H24" 
Chase D. Cox, David Lammlein, George E. 
Cook, and Alvin M. Strauss, Vanderbilt 
University 

E. 4:00 p.m.    "A Novel Approach to Transient Liquid 
Phase Bonding Using Friction Stir 
Processing" 
Scott Gordon, Tariq AlGhamdi, Collin Trickel, 
and Stephen Liu, Colorado School of Mines 

E. 4:00 p.m. 

F. 4:30 p.m. 

G. 5:00 p.m. 

"Lessons from 25 years of Welding of 
Irradiated Materials" 
Suiqiong Li, Zhongwu Zhang, and Bryan A. 
Chin, Auburn University, and M.L. Grossbeck, 
Oak Ridge National Laboratory 

"Microstructure Heterogeneity in Steel 
Welds" 
Hye Yun Song and S.S. Babu, The Ohio State 
University, O. Barabash, ORNL, K. Graff, 
EWI, and G.M. Evans, Consultant 

"Preventing Dissimilar Metal Weld Failures" 
Gregory J. Brentrup, John DuPont, 
Brett Leister, Brett Snowden, and 
Joachim Grenestedt, Lehigh University 

"Laser Cross-Wire Welding of Pt-10%lr and 
316-LVM Stainless Steel" 
Yongde Huang and Norman Zhou, University of 
Waterloo, Guisheng Zou, Tsinghua University, 
and Jicai Feng, Harbin Institute of Technology 

Wednesday, November 3 
8:00 a.m.-5:30 p.m. 

SESSION 4: Room C210 
LASER & HYBRID PROCESSES 

A. 8:00 a.m.    "Characterization of Transmissive and 
Reflective Optics in High Power Lasers" 
Shawn Kelly, Jared Blecher, Todd Palmer, and 
Rich Martukanitz, Applied Research 
Laboratory, Penn State University 
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B. 8:30 a.m.    "Laser Enhanced GMAW: Process and 
Fundamentals" 
Yi Huang and YuMing Zhang, University of 
Kentucky 

Jeffrey Farren and John DuPont, Lehigh 
University, Ernst Kozeschnik, Vienna Unviersity 
of Technology, David Seidman and Allen 
Hunter, Northwestern University 

C. 9:00 a.m.    "Out-of-Position Wire-Based Laser 
Cladding for Field Repair" 
Edward W. (Ted) Reutzel, Richard P. 
Martukanitz, Andrew D. Nissly, and Stephen 
W. Brown, Applied Research Laboratory, 
Penn State University 

D. 9:30 a.m.    "Role of Heat Source Separation Distance 
and Arc Current on Hybrid Welding" 
Bandon Ribic and Tarasankar DebRoy, 
Penn State University 

E. 10:00 a.m. "Microstructure Evolution in Flash 
Processed Steel Welds" 
Sri Venkata Tapasvi Lolla and Sudarsanam 
S. Babu, The Ohio State University, Gary Cola, 
SPF Works, Shawn M. Kelly and Todd Palmer, 
Pennsylvania State University 

F. 10:30 a.m.   "Microstructure and Mechanical Properties 
of Hybrid Laser Arc Welds on High Strength 
Steels" 
Caleb Roepke and Stephen Liu, Colorado 
School of Mines, Shawn Kelly and Rich 
Martukanitz, PSU ARL 

G. 11:00 a.m. "Repair Crystallography of Pulsed Laser 
Powder Deposition GTD-111" 
Andrew Deceuster, Chunbo Zhang, and Leijun 
Li, Utah State University 

SESSION 5: Room C211 
WELDING METALLURGY 

A. 8:00 a.m.    "Welding Procedure Effect on SMSS All 
Weld-Metal Properties" 
Estela S. Surian, SEYTEMA, PR San Nicolas, 
National Technological University, National 
University of Lomas de Zamora, Sebastian 
Zappa and Hernan G. Svoboda, National 
University of Lomas de Zomora, Mabel Ramini 
de Rissone, DEYTEMA, PR San Nicolas, 
National Technological University, Luis Alberto 
de Vedia, National University of San 
Martin-CNEA 

B. 8:30 a.m.    "Effects of Surface Chemistry on 
Asymmetry in Stainless Steel Welds" 
Charles V. Robino, Donald P. Susan, and 
Steven M. DeBlassie, Sandia National 
Laboratories 

C. 9:00 a.m.    "The Effect of Minor Potassium Additions 
on Weld Bead Morphology for GTA Welding 
of Aluminum" 
Erik M. Lord, Stephen Liu, and David Olson, 
Colorado School of Mines 

D. 9:30 a.m.    "Microstructural and Mechanical Property 
in a Copper-Precipitation Strengthened 
Steel" 

E. 10:00 a.m. "Part I: Metallurgical Characterization" 
B. Alexandrov, J. Sowards, A. Hope, and 
J. Lippold, The Ohio State University 

F. 10:30 a.m.    "Part II: Carbon Behavior during PWHT" 
J. Sowards, B. Alexandrov, A. Hope, and 
J. Lippold, The Ohio State University 

G. 11:00 a.m. "High Temperature Failure of Dissimilar 
Metal Welds — A Review" 
John N. DuPont, Lehigh University 

SESSION 6: Room C210 
MECHANICAL AND CORROSION PROPERTIES 

A. 2:00 p.m.    "SENT Testing for Pipeline Weld Toughness 
Measurement" 
Douglas P. Fairchild, Huang Tang, Fredrick F 
Noeker II, and Joshua W. Sleigh, ExxonMobil 
Upstream Research Company 

B. 2:30 p.m.    "Variation of Impact Toughness at Fusion 
Line of EGW Welded Joint" 
Hee Jin Kim, Hoi Soo Ryoo, and Jun Seok Seo, 
Korea Institute of Industrial Technology 

C. 3:00 p.m.    "Recent Advances in Welding 
Consumables for High Strain Pipeline 
Girth Welds" 
Joshua W. Sleigh, Nathan Nissely, 
Martin Hurkle, and Fredrick F Noecker II, 
ExxonMobil Development Company, and 
Donald To, University of Illinois 

D. 3:30 p.m.    "Corrosion Behavior of Nickel Based Alloy 
Coatings Co-Extruded and Weld Overlay 
Coatings" 
Andrew W. Stockdale and John N. DuPont, 
Lehigh University 

E. 4:00 p.m.    "Fracture Toughness of Welded NUCu-140 
Testing of Thermal Simulations" 
Brett Leister, Jeffrey Farren, and John N. 
DuPont, Lehigh University 

F. 4:30 p.m. "Shock Twin Formation during Explosive 
Cleaning of T22 Grade Steel Tubes" 
Collin Trickel, Scott Gordon, Juan Carlos 
Madeni, and Stephen Liu, Colorado School of 
Mines 

G. 5:00 p.m.    "Formability Improvement of Welded 
Exhaust Pipes" 
Hiroaki Mori and Kazutoshi Nishimoto, Osaka 
University, and Y. Zhou, University of Waterloo 
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SESSION 7: Room C211 
FSW AND SOLID-STATE PROCESSES 

A. 2:00 p.m.    "Thermoelectric Element Welding for High 
Temperature Applications" 
Yoni Adonyi, Robert Warke, Mark Taylor, and 
Nathan Sumrall, LeTourneau University 

B. 2:30 p.m.    "AI-to-Mg Friction Stir Butt Welding" 
Vahid Firouzdor and Sindo Kou, University of 
Wisconsin 

F. 10:30 a.m. 

of High-Speed Videos of Free-Flight Metal 
Transfer" 
Niianjan Ray, Alisa Ahmetovic, Kevin Scott, 
Adrian Gerlich, and Patricio Mendez, University 
of Alberta 

"A Weld Seam Tracking Algorithm for the 
Corrugations" 
Jeom-Goo Kim, Yong-Baek Kim, In-Wan Park, 
and Jong-Jun Kim, Hyundai Heavy Industries 

C. 3:00 p.m.    "Friction Stir Weld Tool Form and Welding 
Parameters Influence on Weld Structure 
and Properties" 
Judy Schneider, Mississippi State University 

D. 3:30 p.m.    "AI-to-Friction Stir Lap Welding" 
Vahid Firouzdor and Sindo Kou, University of 
Wisconsin 

E. 4:00 p.m.    "Diffusion Bonding CuCrZr to 316L 
Stainless Steel for ITER Applications" 
Joseph D. Puskar, Sandia National Laboratories, 
and Steven H. Goods, Sandia National 
Laboratories 

F. 4:30 p.m.     "Evaluation of Bonding in VHP DAM" 
Sriraman M. Ramanujam, Hiromichi Fujii, and 
Sudarsanam S. Babu, The Ohio State University 

G. 5:00 p.m.    "Effect of Pressurized Post-Weld Treatment 
on Bond Strength of Ultrasonically 
Consolidated Aluminum Parts" 
Chunbo (Sam) Zhang, Link Gao, Andrew 
Deceuster, and Leijun Li, Utah State University 

Thursday, November 4 
8:00 a.m.-5:30 p.m. 

SESSION 8: RoomC210 
ARC WELDING APPLICATIONS 

A. 8:00 a.m.    "Welding Wire Surface Preparation" 
Kai Boockmann, Michaela Boockmann, and 
Gerhard Boochmann, Boockmann GmbH, and 
Richard Slover, The Slover Group 

G. 11:00 a.m. "Image Processing of Weld Pool Surface" 
Xiang Zhang, Zhenzhou Wang, and YuMing 
Zhang, University of Kentucky 

SESSION 9: Room C211 
APPLIED TECHNOLOGY 

A. 8:00 a.m.    "New Shear Connection Methods For 
Challenging Nuclear and General 
Composite Construction" 
Chris Hsu and Clark Champney, Nelson Stud 
Welding, Inc., and Feng Gao, Joint Project 
Management Organization AP1000, Shanghai 

B. 8:30 a.m.    "Weldability of Advanced High Strength 
Steel Drawn Arc Stud Welding" 
Chris Hsu and Jim Mumaw, Nelson Stud 
Welding, Inc. 

C. 9:00 a.m.    "A Comparison of ANSI/AWS A2.4 and ISO 
2553 Welding Symbols" 
John P. Christein and Pamela R. Coates, 
Northrop Grumman Shipbuilding - 
Newport News 

D. 9:30 a.m.    "Laser Welding of Conical Steel Poles — 
Reduced Production Costs and New 
Design Potential" 
Mathias Binder, Soutec Ltd. 

E. 10:00 a.m. "Combating Corrosion by Weld Overlay — 
An Unique Experience" 
J.V.D. Murty, Qatargas Operating Company 
Limited 

B. 8:30 a.m. 

C. 9:00 a.m. 

D. 9:30 a.m. 

E. 10:00 a.m. 

"Real-Time Estimation of Three- 
Dimensional Weld Pool Surface in GTAW" 
Weijie Zhang and YuMing Zhang, University of 
Kentucky 

"Droplet Heat Content in Nickel Sheathed 
WC-Cored GMAW Wires" 
Kevin Scott, Patricio Mendez, and Adrian 
Gerlich, University of Alberta 

"The Development of Automatic Welding 
System" 
Jae-Gwon Kim, Ji-Hyeong Lee, Jong-Jun Kim, 
Beom-Chan Bae, and In-Wan Park 

"Dynamic Active Contour (Snake) 
Methodology for Computer Visual Tracking 

F. 10:30 a.m.   "Thermal Sprayed Active Metallic Coatings 
against Environmental Corrosion" 
Fred van Rodijnen, Sulzer Metco Europe GmbH 

G. 11:00 a.m. "Al-Mg Filler Metal Alloy Melting Behavior 
and Process-Integrated Quality Assurance 
in Pulse GMA Welding" 
S. Rajasekaran, El-Shaddai Welding and 
Cutting Consultants 

SESSION 10: Room C210 
PROCESS MODELING 

A. 2:00 p.m "Weld Penetration Depth Modeling in High 
Productivity GTAW" 

Ustiin Duman, Colorado School of Mines, and 
Patricio F Mendez, University of Alberta 
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B. 2:30 p.m.    "SOAR: Applications for Weid Analysis and 
Optimization" 
Phillip Fuerschbach and G. Richard Eisler, 
Sandia National Laboratories 

C. 3:00 p.m.    "Modeling and Characterizations of a 
Multi-Pass GTA Weld" 
John O. Milewski, Ching-Fong Chen, 
Donald Brown and Thomas Sisneros, Los 
Alamos Lab and James Dereskiewicz, 
NNSA Kansas City Plant 

D. 3:30 p.m.    "Spiking in Electron Beam Welding" 
PS. Wei, K.C. Chuang, and J.S. Ku, National 
Sun Yat-Sen University, and T. DebRoy, The 
Pennsylvania State University 

E. 4:00 p.m.    "Modeling of Electron Beam Micro-Welding 
Process under High Peclet Number" 
Satya S. Gajapathi, Sushanta K. Mitra and 
Patricio F Mendez, University of Alberta 

D. 4:00 p.m.    "Observation and Image Processing of the 
Reflection Laser from P-GMAW Weld Pool 
Surface" 
Xiaoji Ma and YuMing Zhang, University of 
Kentucky 

E. 4:30 p.m.    "Image Processing for Control of Metal 
Transfer in Laser Enhanced GMAW" 
Yan Shao, Zhenzhou Wang, and YuMing Zhang. 
University of Kentucky 

F. 5:00 p.m.     "Effects of AC-SAW Waveform Variables 
on Weld Properties" 
Joel Pepin, Alberta Innovates - Technology 
Futures 

G. 5:30 p.m.    "Sensing and Control of Weld Penetration 
in Pulsed GMAW" 
Zhijiang Wang and Lin Wu, Harbin Institute of 
Technology; YuMing Zhang, University of 
Kentucky 

F. 4:30 p.m.     "Dual Torch P-GMA Welding of Dissimilar 
Metals" 
Marissa P. LaCoursier, D.K Aidun, and 
Justine Schrader, Clarkson University 

G. 5:00 p.m.    "Variable Materials Properties on Electrode 
Extension" 
Gregory Lehnhoff, Colorado School of Mines, 
and Patricio F Mendez, University of Alberta 

H. 5:30 p.m. "A New Test Method for LME Cracking 
Sensitivity Evaluation of AHSS during 
Gas Metal Arc Welding and Brazing" 
Chonghua (Cindy) Jiang and J. Hunt, AET 
Integration Inc. 

SESSION 11: Room C211 
SENSING & CONTROL 

A. 2:00 p.m.    "Sensing of GTA Welding Pool Surface 
With Three Cameras" 
Zhenzhou Wang, YuMing Zhang, and 
Ruigang Yang, University of Kentucky 

B. 2:30 p.m.    "Manufacturing Behavioral Analysis of 
Resistance Spot Welding" 
Daniel Hartman, Manufacturing Behavioral 
Science, Michael G. Smith, Santa Fe Community 
College, and Paul S. Korinko, Savannah River 
National Laboratory 

C. 3:00 p.m.    "Resistance Spot Welded Magnesium Alloy" 
Lei Liu, Hiroaki Mori, and Y. Zhou, University 
of Waterloo, and Jicai Feng, Harbin Institute 
of Technology 

D. 3:30 p.m.    "Adaptive Torque Control in Friction Stir 
Welding for the Purpose of Estimating 
Tool Wear" 
Brian T Gibson, George Cook, William 
Longhurst, Traice Prater, and Alvin Strauss, 
Vanderbilt University 

AWS POSTER SESSION 

The AWS Poster Session is an integral part of the Professional 
Program. Graphic displays of technical achievements are 
presented for close, first-hand examination in the Poster Session. 
Posters present welding results and related material, which are 
best communicated visually, as well as research results that call for 
close study of photomicrographs, tables, systems architecture, or 
other illustrative materials. Posters are presented in five 
categories: Students in a High School Welding Program, 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. 

FREE • during show hours • located on the show floor in C Hall 
and outside Professional Program session rooms. 

CATEGORY A: 2-YEAR DEGREE STUDENT LEVEL 

The Effect of Inert Gas Shielding on Titanium Welds 
Michael Lannom and Matt Gilliland, Orange Coast College, 
Costa Mesa, Calif. 

CATEGORY B: 4-YEAR DEGREE STUDENT LEVEL 

A Design Methodology for Welded Structures 
Pamela Coates, Old Dominion University/Northrop Grumman 
Shipbuilding, Newport News, Va. 

Phase Transformation Analysis in Ni-Base Gas Tungsten 
Arc Welds 
Adam Hope, Boian Alexander, and John C. Lippold, The Ohio 
State University, Columbus, Ohio. 

New Hybrid FSW Process Development 
Riley Wyers, Justin Boldt, and Barry Brown, LeTourneau 
University, Longview, Tex. 

Phase Transformations in Alloy 282 
Margaret Kittila, The Ohio State University, Columbus, Ohio. 

Phase Transformations in the ICHAZ of P91 Steel Welds 
Daniel Saltzmann, The Ohio State University, Columbus, Ohio. 
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Thick-Section Stainiess Steei Pressure Vessei Weiding 
Travis Bilbee, Lauren Blanton, and Zack Moore, The Ohio State 
University, Columbus, Ohio. 

Re-Melt Temperature of Goid-Nickei Brazes 
David Tung, Jake Lawler, Paul Nicolai, and Taylor Versino, The 
Ohio State University/Parker Hannifin Corporation Gas Turbine 
Division, Columbus, Ohio. 

Uitrasonic Weiding of Lithium-Ion Batteries 
Daniel Saltzmann, Adam Hope, Kyle Fitch, and Adam Truog, The 
Ohio State University, Columbus, Ohio. 

Effect of Weld Condition on Weld Bead Profile 
Jim Logan, Nick Kullman, Brad Shuler, and Brian Sullivan, The 
Ohio State University, Columbus, Ohio. 

Effects of Si and S on Weld Penetration and Profile 
Garret Schneider, Kelson Mathias, Michael McCarthy, and 
Junsang Hwang, The Ohio State University, Columbus, Ohio. 

Cu Tubing to Complex Cu-Ni Block Joint Configuration 
Brett Bercaw, David Bajek, and Ryan Moravec, The Ohio State 
University, Columbus, Ohio. 

Determination of SCTR in S.S. and Ni-Base Alloy Welds 
Benjamin Sutton and Boian Alexander, The Ohio State 
University, Columbus, Ohio. 

High Temperature Carbon Behavior in Dissimilar Metal 
Welds 
A. Hope, The Ohio State University, Columbus, Ohio. 

11:00 a.m.      Melting Temperatures of BAg-8 and BAu-4 
at High Pressure 
Toshi Qyama, WESGO Metals, Hayward, Calif. 

11:30 a.m.       Gold-Based Active Filler Metal for Ceramic 
Brazing 
Edgar Vanegas, WESGO Metals, Hayward, Calif. 

12:00 p.m. Lunch 

2:00 p.m.        Brazing and Soldering of Silicon Carbide 
to Metal Substrates 
Nick Ludford, TWI Ltd., Cambridge, 
Cambridgeshire, UK. 

2:30 p.m.        Brazing Niobium to Alumina Ceramic 
Chuck Walker, Sandia National laboratories, 
Albuquerque, N.Mex. 

3:00 p.m. Low-Temperature Brazing Titanium Using 
New Al-Mg, Al-Ag-Cu and Al-Cu-Si Braze 
Foils 
Alex Shapiro, Titanium Brazing Inc., Columbus, 
Ohio. 

3:30 p.m.        Develop Novel Compact Heat Exchanger 
Using Aluminum Brazing Technology 
Hui Zhao, Creative Thermal Solutions, Urbana, 111. 

THE 37TH INTERNATIONAL BRAZING AND 
SOLDERING SYMPOSIUM 
Wednesday, November 3 

9:00 a.m.-2:30 p.m. Room C212 

This symposium is free to registrants of the AWS Professional 
Program. It consists of expert panel discussions on current and 
emerging technologies and developments in brazing and 
soldering. The 37th Annual Brazing and Soldering Symposium is 
a must-attend event if you work in the field of brazing and 
soldering or have an interest in research and applications, as well 
as networking with industry experts. 

9:00 a.m. High-Temperature Brazing Developments 
Since the "Bow-Tie Generation" 
Anatol Rabinkin, Metglas, Inc./Hitachi Metals, 
Morris Plains, N.J. 

9:30 a.m. Evolution of High-Temperature Nickel 
Brazing: New Filler Metals for the 21st 
Century 
Alun Battenbough, Wall Colmonoy, Ltd., 
Pontardawe, Swansea, Great Britain 

10:00 a.m.      Iron-Based Brazing Filler Metals for High- 
Temperature Brazing 
Ulrika Persson, Hoganas, AB, Sweden 

10:30 a.m.       Flow Dynamics of Thin-Foil, Nickel-Based 
Filler Metals on Stainless Steel and 
Interfacial Characterization 
Juan Carlos Madeni, Colorado School of Mines, 
Golden, Colo. 

4:00 p.m.        Solderability Testing of Pd-Based Electrical 
Contact Alloys 
Donald Susan, Sandia National Laboratories, 
Albuquerque, N.Mex. 

4:30 PM Solderability Testing Of Electroless Nickel- 
Electroless Palladium-Immersion Gold 
Eddie Lopez, Sandia National Laboratories, 
Albuquerque, N.Mex. 

CONFERENCES 
Tuesday, November 2 

9:00 a.m. - 4:10 p.m. Room C203 

WHAT'S NEW IN WELD CONSUMABLES?Mewfcen $345, 
Nonmember: $480 • Registration Code: W21 

A low-hydrogen weld deposit is obviously the result of proper use of 
low-hydrogen filler metals. Much has been done and is still being 
done in the development of low-hydrogen manual arc electrodes. It 
has become imperative that the relatively new grade 91 steel be 
welded by low-hydrogen filler metals, and much is under way in the 
development of new chemistries for these electrodes. Many of the 
gas metal arc welding technologies also produce low-hydrogen weld 
deposits. So does submerged arc welding. When not in use, industry 
still has to learn to store these electrodes in rod ovens. That practice 
is not always observed in fabricating plants throughout America. 
The main thrust here is in ASME Code work, shipbuilding, 
offhighway equipment, the chemical industry, and power plants. The 
introduction of duplex stainless steels and the higher strength 
versions of same require new filler metals, that are the answers to the 
needs of many plants that deal with corrosion-resistant materials. In 
many instances, the roles of heat treatment and shielding gases will 
also be discussed. 
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8:50 a.m. - 9:00 a.m. 

Welcome Remarks 

Robert Irving, Chairman 

9:00 a.m.-9:35 a.m. 

NEW CONSUMABLE DEVELOPMENTS FOR THE 
MANUFACTURE OF WIND TOWERS 

Deanna Murlin, The Lincoln Electric Co . 

As the number of wind tower manufacturers in the U.S. continues 
to rise, fabricators are looking for ways to increase productivity to 
remain competitive. New welding procedures are being adopted to 
reduce the number of passes and time required to fill the welded 
joint. Welding consumables play a crucial role in maintaining the 
same mechanical properties with these new methods. New 
consumables developed specifically for the wind tower industry 
provide impact toughness of 60-100 ft/lb at -40oF when welded 
with these new methods. 

9:35 a.m.-10:10 a.m. 

FILLER METALS FOR THE NEW CREEP STRENGTH 
ENHANCED FERRITIC STEELS 

Russel Fuchs, bohler welding Group USA, Inc. 

By increasing the operating temperatures and pressures of fossil 
fuel power generation plants, the efficiency of the plant can be 
improved. In order to realize the increased operating parameters, 
new steels had to be developed with improved elevated 
temperature properties. These are the so-called creep strength 
enhanced ferritic (CSEF) steels. The common names for these 
steels include P91, P92, T/P23, and T/P24. Welding, as an integral 
part of the fabrication and construction process, must also be 
considered. Matching filler metals to the CSEF steels have been 
developed that exhibit sufficient properties to ensure safe and 
reliable operation of these plants under the more demanding 
operating conditions. The design considerations necessary in the 
development of these consumables, as well as the achieved 
properties, will be discussed. Various applications for these 
materials will also be highlighted. 

10:25 a.m.-11:00 a.m. 

WHAT'S CHANGING IN THE FCAW WORLD? 

lerry Mathison, ESAB 

This brief presentation will look at a few of the changes occurring 
with FCAW electrodes, namely, more welder friendly, how'd they 
do that? Why'd they do that? Lower diffusible hydrogen levels, 
and the overall evolution of the FCAW process. 

11:00 a.m.-11:35 a.m. 

EPRI P87, A NEW FILLER MATERIAL FOR DISSIMILAR 
METAL WELDS 

Roger Swain, Euroweld, Ltd. 

Dissimilar metal welds (DMW) between ferritic and austenitic 
materials at elevated temperatures have concerned boiler 
manufacturers/operators because of the proven potential for 
premature failure. The industry has desired an improved filler 
metal that would minimize or eliminate DMW failures while 
retaining suitable creep strength for joining higher-strength 
materials. After years of research, EPRI concluded the 
development and initial commercialization of a nickel-based, 
shielded metal arc welding electrode, EPRI P87. This work 
describes both the mechanical behavior and weldability of EPRI 
P87 for application in gas tungsten arc, gas metal arc, and shielded 
metal arc welding processes. Mechanical evaluation of EPRI P87 

included creep testing, elevated temperature tensile testing, and 
PQR evaluations of several tube combinations. Weldability 
evaluation of EPRI P87 included varestraint testing, 
microstructure evaluation, circular patch, and edge buildup plates. 
This paper supports the acceptability of EPRI P87 for its intended 
use in high-temperature power generation applications. This alloy 
should also offer solutions for other industries, depending on 
operating conditions. 

11:35 a.m. - 1:35 p.m. Lunch on your own. 

1:35 p.m.-2:10 p.m. 

METAL CORE — A PROCESS WITH POTENTIAL FOR 
PRODUCTIVITY IMPROVEMENT 

Doug Krebs, Hobart Brothers Co ., an ITW Co . 

Organizations are increasingly recognizing the advantages of the 
metal core process. These advantages cannot be recognized 
without a thorough examination of the fabrication process. A 
comprehensive look at the pre and postweld operations must be 
undertaken. An examination including only the welding cell will 
not reveal the full benefit of metal core. This discussion will 
examine several critical fabrication issues that can be mitigated, or 
eliminated, using the metal core process. In addition, it will 
address potential productivity enhancements linked to adoption of 
the process. Finally, an examination of the latest tools to capture 
productivity information inside the welding cell will be discussed. 

2:10 p.m.-2:45 p.m. 

WELDING THE LEAN DUPLEX LDX 2101 STAINLESS STEEL 

loe Zowadny, Avesta Welding EEC 

Presentation will focus on the use of filler materials for welding 
LDX 2101, including GMAW, GTAW, SAW, and FCAW. 
Highlights include "How to Weld LDX 2101," welding procedure 
dos and don'ts, comparison to using other filler materials, and 
status of AWS classification for LDX 2101. 

2:45 p.m. - 3:00 p.m. Afternoon break 

3:00 p.m.-3:35 p.m. 

HARDFACING APPLICATIONS FOR WEAR AND 
CORROSION RESISTANCE 

Ravi Menon, Stoody, A Thermadyne Co . 

Hardfacing technology has progressed significantly in the past 
twenty years from the days where the primary applications were in 
the mining and construction areas. With the rapid advancements 
in cored wire manufacturing technology, composite alloy systems 
are being created that can combat wear and corrosion situations 
in a multitude of applications. Some of these include slurry 
transportation in the oil sands, steel mill rolling components, and 
severe erosive-corrosive conditions in oil and refinery process 
equipment. The presentation will cover ferrous and non-ferrous 
consumables developed for many of these applications, as well as 
some novel consumable concepts such as "crack-free" wires for 
severe wear/impact applications. 

3:35 p.m.-4:10 p.m. 

NEW APPLICATIONS FOR SHIELDING GASES 

Kevin Eyttle, Praxair, Inc. 

Shielding gases are viewed by some as a necessary evil to 
accomplish the job at hand. In doing so, some fabricators miss the 
opportunity to improve weld quality and mechanical properties 
while achieving higher levels of productivity. Carbon steel welding 
operations at a single manufacturing site can be both simplified 

WELDING JOURNAL 



and optimized by identifying the best shielding gas composition to 
be used with the various filler materials — solid, metal-cored and 
flux-cored wires — that may be used at that site. It is also possible, 
through the use of minor additions of gases such as hydrogen and 
nitrogen to an argon-based mixture, to produce enhanced weld 
quality and improve welding productivity when joining specialty 
stainless or aluminum alloys. An understanding of how recent 
developments in shielding gases can impact welding operations 
will increase a fabricator's ability to reduce welding costs. 

Tuesday, November 2 

9:00 a.m. - 4:30 p.m. Room C205 

NATIONAL WELDING EDUCATION CONFERENCE 

Member: $149, Nonmember: $149 • Registration Code: W20 

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, 
externship programs for educators, tips on partnering with other 
secondary and postsecondary schools, welding education trends, 
curriculum, materials science education and applications, distance 
learning updates, new technology applications, how the economic 
stimulus package will affect educators, and presentations from 
welding educators who will share their best practices. 

9:00 a.m.-9:15 a.m. 

WELD-ED OVERVIEW 

Discussion is centered on the National Center for Welding 
Education and Training (Weld-Ed) and its contributions to the 
field of welding. 

9:15 a.m.-10:30 a.m. 

INSTRUCTOR PROFESSIONAL DEVELOPMENT 

This session gives information about the professional 
development opportunities offered by Weld-Ed. This includes 
both on-line and face-to-face training programs. Weld-Ed also 
offers customized training catering to the needs of the educators. 
Assistance with curriculum design, teaching modules, planning 
guides, etc., is available. 

10:30 a.m.-10:45 a.m. Break 

10:45 a.m.-11:30 a.m. Speaker from AWS 

11:30 a.m.-12:15 p.m. 

CURRICULUM COMMITTEE PROGRESS 

The Weld-Ed curriculum committee has been working to create a 
core curriculum for welding technician education. It includes a 
collection of student learning outcomes for welding technicians from 
Weld-Ed's ten Regional Partner colleges, a crosswalk of student 
learning outcomes across Partner colleges, and establishing the 
current core being taught by the majority of colleges. 

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

ADVANCED MANUFACTURING AND PROCESS 
SHOWCASE 

Industry folks share what products and services they have that 
can benefit the welding educator and assist in the delivery of 
instruction. 

Session #1 Lincoln Electric 

Session #2 Miller Electric 

Session #3 ESAB 

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

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

EVALUATIONS AND ASSESSMENT 

Learn from your fellow educators and share tips and techniques 
for assessing welds. 

3:30 p.m.-4:00 p.m. 

ABET-BASED ASSESSMENT MODEL 

This is an electronic documentation tool used to provide the 
information on course learning outcomes, infused general 
education outcome, learning assignments, assessment methods, 
expected results, and actual students' performance that helps the 
instructor to implement continuous quality improvement in the 
teaching and learning processes. 

4:00 p.m.-4:15 p.m. 

GROWTH OF NETWORK 

Join Weld-Ed in its quest to build a solid foundation of highly 
trained technicians to fulfill the demands of industry. 

4:15 p.m.-4:30 p.m. 

WRAP UP AND EVALUATIONS 

1:00 p.m.-5:00 p.m. RoomC213 

THERMAL SPRAY BASICS 

FREE • Registration Code: W38 

Presented by The International Thermal Spray Association 

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, 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. 

12:15 p.m. - 1:15 p.m. 

Lunch and Speaker from Industry — HYPERTHERM 
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Wednesday, November 3 

9:00 a.m. - 4:40 p.m. Room C203 

WELD REPAIR AND THE STRENGTHENING OF WELDED 
STRUCTURES 
Member: $345, Nonmember: $480 • Registration Code: W22 

Chairman: Robert Irving, Co-Chair: Ralph Nugent 

From the standpoint of knowledge, one of the most important 
aspects in welding is the repair of faulty welds or the prevention 
of failures from occurring in the first place. This will be one of the 
most important conferences at FABTECH. Duane K. Miller of 
Lincoln Electric will be the keynoter and he will discuss the new 
AWS D1.7 code. Other speakers will include Jim Worman of the 
National Board of Boiler and Pressure Vessel Inspectors, who will 
describe what is needed to obtain an "R" certificate; David J. 
Barton of PCI/WEC will comment on weld repairs in the nuclear 
industry; and Brent M. Williams of Miller Electric will discuss the 
use of GTAW inverter technology for aircraft engine repair work. 

9:00 a.m.-9:05 a.m. 
Opening Remarks 

Robert Irving, Chairman 

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

A NEW GUIDE FOR OLD STRUCTURES 
Duane Miller, The Lincoln Electric Co. 

AWS Dl.l, Structural Welding Code — Steel, is a world-recognized 
code governing the design, fabrication, erection, and inspection of 
welded steel structures. Typically, the structures to which Dl.l is 
applied are new. When existing structures are repaired or 
strengthened. Clause 8 of Dl.l applies. However, this clause 
consists of a mere two pages, and provides only very general 
directions. The engineer is obligated by clause 8.1 to "...prepare a 
comprehensive plan for the work. Such plans shall include, but are 
not limited to, design, workmanship, inspection, and 
documentation." AWS Dl.l, however, provides only minimal 
assistance to the engineer who is responsible for such plans. With 
the introduction of AWS D1.7, Guide for Repairing and 
Strengthening Existing Structures, both the engineer and the 
contractor responsible for such projects have specific guidance 
on weld repairs, weld strengthening, weldability of obsolete steels 
as well as alternate acceptance criteria. NDE methods used for 
evaluating existing structures are discussed. Detailed guidance is 
provided on flame straightening. This presentation will overview 
the new D1.7 Guide and show how it can be applied to projects 
involving repair and strengthening of old structures. 

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

WELD REPAIRS IN THE NUCLEAR INDUSTRY 

David Barton, WEC Welding and Machining EEC 

PCI, a subsidiary of Westinghouse Electric Company Welding & 
Machining (WEC W&M) group, is an OEM of machining and 
specialized welding equipment used for special repair applications 
primarily in the nuclear industry. PCI also provides field welding 
services focused on being able to respond on the shortest possible 
notice to emergent welding problems. This presentation will focus 
on some of the welding challenges associated with nickel filler 
materials and the installation of structural weld overlays (SWOL). 
A SWOL is a repair and mitigation technique for primary water 
stress corrosion cracking (PWSCC) of susceptible dissimilar metal 
Alloy 82/182 welds. The full SWOL deposited on the outside 
diameter of the pipe, component, or associated weld is designed 
such that it is capable of supporting the system design loads, 
without consideration for the piping, component, or associated 
weld below the overlay acting as if the pipe were not there. The 
presentation will also include overlays deposited on reactor vessel 

head penetrations (RVHP). The embedded flaw repair process 
provides a nonstructural barrier to the J-weld area of the RVHP 
to stop the corrosion process also associated with PWSCC. Alloy 
52M is applied over the Alloy 82/182 weld using remotely 
operated machine GTAW specifically developed for the 
application. The presentation will also include a summary of some 
of the largest repairs performed in the nuclear industry where the 
entire steam generator is removed and replaced in record times. 
During a steam generator replacement project the heavy wall 
reactor coolant pipes are severed, the several hundred ton 
generator is removed, and a new steam generator is set in place 
and welded. Welding of the three- to four-inch-thick piping utilizes 
the narrow-groove machine GTAW process with welding 
operators brought in from all over the country. Other similar types 
of repairs and the use of the narrow groove welding process will 
also be discussed during this presentation. 

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

THE ACCREDITATION PROCESS FOR OBTAINING AN "R" 
CERTIFICATE 

Jim Worman, The National Board of Boiler and Pressure Vessel 
Inspectors 

This presentation will outline the accreditation process for those 
organizations applying for an "R" Certificate of Authorization from 
the National Board of Boiler and Pressure Vessel Inspectors. 
Included will be how repair organizations are accredited, the 
prerequisites for issuing a Certificate of Authorization, procedures 
for obtaining or renewing a Certificate of Authorization, the Quality 
System that each certificate holder must have and maintain, and the 
requirements for a written quality system manual. 

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

REPAIR OF TRANSMISSION PIPELINES USING WELDED 
FULL-ENCIRCLEMENT STEEL SLEEVES 

William Bruce, DNV Columbus, Inc. 

External corrosion is a major concern for operators of high- 
pressure transmission pipelines. Corrosion is second only to 
mechanical damage as the primary cause of natural gas pipeline 
failures in the U.S. To prevent an area of corrosion damage from 
causing a pipeline to rupture, the area containing the damage must 
be reinforced to prevent the pipeline from bulging. While the use 
of nonmetallic composite materials to repair corrosion damage 
has increased in recent years, the most predominant method of 
reinforcing corrosion damage in cross-country pipelines is to install 
a welded full-encirclement steel sleeve. The basic principles of 
pipeline repair using steel sleeves, along with some advantages 
over the use of composite materials, will be presented. 

11:40 a.m. - 1:40 p.m. Lunch on your own. 

1:40 p.m.-2:15 p.m. 

UTILIZING COMPUTER-ASSISTED GTAW 

Ralph Nugent, Dresser-Rand 

Rotating equipment utilized by chemical plants and refineries are 
critical components with demanding material requirements. 
Repairs to these materials require precision welding techniques 
with closely controlled weld parameters to produce a repair that 
is fit for the service and operating conditions of the component. 
The final properties of a repair must meet the original equipment 
design criteria. Computer-assisted gas tungsten arc welding (CA- 
GTAW) provides the control of the weld deposition sequence and 
minimizes the potential for production of weld flaws. The process 
produces repeatable weld deposit properties that are required for 
repair of rotating equipment. The discussion will cover general 
information on the CA-GTAW process and controls with examples 
of applications on actual repair situations. 
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2:15 p.m. -2:40 p.m. 

UNDERWATER WELD REPAIR 

Uwe Aschemeier, H.C. Nutting, a Terracon Co. 

Prior to transiting the Panama Canal, grounding caused 
considerable damage to a fully loaded bulk freighter, requiring 
immediate repair to the ruptures and tears to the bow section of 
the vessel. A unique repair procedure was developed and 
subsequently accepted by all certifying bodies and performed 
without delay. This presentation describes the underwater weld 
repair performed on the vessel while anchored in a lightly sheltered 
outer anchorage on the Atlantic side of the Panama Canal. 

2:55 p.m.-3:30 p.m. 

PREDICTING AND CONTROLLING DISTORTION AND 
RESIDUAL STRESS FOR CRACK REPAIRS IN TRUNIONS 
USED ON MINING EQUIPMENT 

Alma Olsen, ARO Testing 

This presentation will go into detail with real world examples on 
how to identify cracking in the trunions using several methods, 
including bearing temperatures, oil contaminants, etc., then how 
nondestructive examination is used to map out the extent and 
locations of the cracks, and how the welding procedure is 
developed for the specific case to predict and control distortion 
and residual stresses during the repair to provide the best repair 
without reducing the life of the trunion. Measures will also be 
discussed on what preventive maintenance is recommended to 
prevent catastrophic failure. 

3:30 p.m.-4:05 p.m. 

CONTROLLED DEPOSITION TECHNIQUES FOR WELD 
REPAIR 

Jose Ramirez, Edison Welding Institute 

During weld repair of pressure vessels and other welded 
structures, application of the normally required PWHT may 
sometimes be very difficult or impossible to carry out. Use of 
standard repair procedures may result in hard and brittle welded 
joints with high susceptibility to cracking during welding or during 
service. A number of controlled deposition techniques are 
available for weld repair that can achieve different degrees of 
microstructural control and softening of the HAZ. One of the 
ultimate goals in the application of such techniques is to eliminate 
the PWHT without affecting structural integrity. However, the 
selection of the appropriate controlled deposition technique 
depends on the reason for the need for PWHT. 

4:05 p.m. - 4:40 p.m. 

INVERTER TECHNOLOGY IMPROVES AIRCRAFT ENGINE 
AND COMPONENT REPAIR 

Brent Williams, Miller Electric Manufacturing Co ., an ITW Co. 

Advances in gas tungsten arc welding (GTAW) power source 
technology provide new dimensions of arc control that offer 
significant benefit for the welding repair of aircraft engines and 
components. Weld quality and integrity are extremely critical and 
commonly repaired materials in the industry are anything but 
ordinary — often presenting welding challenges relating to alloy 
content and/or service conditions. The precision and control of the 
GTAW process are often utilized to produce the required high- 
quality welds. Inverter power source technology provides 
advanced controls that enhance arc control for improved 
weldability. These advanced controls and capabilities will be 
discussed as they pertain to specific alloy and component 
examples, providing an overview of benefits in key applications. 

9:00 a.m.-4:45 p.m. Room C205 

THERMAL SPRAY TECHNOLOGY: HIGH-PERFORMANCE 
SURFACES 

Member: $345, Nonmember: $480 • Registration Code: W23 

The American Welding Society and The International Thermal 
Spray Association organized the Second Thermal Spray and 
Coatings Conference held in conjunction with FABTECH 2010. 
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. For more details, see the AWS conference Web 
page at www.aws.orglconferences. 

In addition, on Tuesday, November 2, 1:00 p.m. to 5:00 p.m., a 
free half-day tutorial on thermal spray fundamentals is scheduled. 

Thursday, November 4 

9:00 a.m.-4:05 p.m. Room C203 

THE WELDING AND CUTTING OF PIPE AND TUBING 
Member: $345, Nonmember: $480 • Registration Code: W24 

Highlighting the conference on pipe and tubing will be Ian D. 
Harris from Edison Welding Institute, who will discuss three 
processes: DeepTIG•, narrow-groove tandem GMAW-P, and 
hybrid laser welding. Robert J. Pistor from Liburdi Automation will 
discuss the role of orbital welding in the new combined-cycle gas 
turbine power plants in Canada, and Eric Carlson of CRC-Evans 
will talk about the past and present in automatic pipeline welding. 
From the standpoint of cutting, Jeff Bennett of Vernon Tool will 
discuss the benefits and considerations via automating pipe and 
tube cutting and profiling processes. Joe Sorvaag of ESAB will 
also be on hand with a comparison of thermal cutting options. 

9:00 a.m.-9:05 a.m. 
Welcome Remarks 

Robert Irving, Chairman 

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

WELDING TUBE AND PIPE WITH DEEP TIG•, NARROW- 
GROOVE TANDEM GMAW-P, AND HYBRID LASER ARC 
WELDING 

Ian Harris, Edison Welding Institute 

Arc welding processes continue to develop along with other 
welding and joining processes. For tube and pipe welding, 
applications range from thin-walled titanium tubing to thick- 
walled low-alloy steels for nuclear, offshore, pressure vessel, and 
aerospace applications. This presentation will cover innovative 
developments and solutions using EWI DeepTIG powder and 
wire, narrow-groove tandem GMAW-P (NG TGMAW-P), and 
hybrid laser arc welding (HLAW) processes. 

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

THE GROWING DEMAND FOR POWER PIPING WELDING, 
A CANADIAN CASE STUDY 

Robert Pistor, Liburdi Automation Inc. 

Until recently, the demand for new power plant construction in 
Canada has been relatively low. Power imports from the United 
States have been able to meet peak demands leaving new 
construction plans on hold. With the decommissioning of coal- 
fired plants in Ontario, several new combined cycle gas turbine 
power plants are under construction. One such plant is Sithe 
Global's Goreway station located minutes north of the Toronto 
Airport. This is the first major power plant to be built in 25 years 
in Ontario. This paper reports on the challenges faced in welding 
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the high-energy power piping for the heat recovery steam 
generator (HRSG) and the training of local personnel, and 
provides perspective for future projects. 

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

AUTOMATING PIPE AND TUBE CUTTING AND PROFILING 
PROCESSES: BENEFITS AND CONSIDERATIONS 

Jeff Bennett, Vemon Tool Co ., A Lincoln Electric Co. 

Conventional thought leads many manufacturers to the conclusion 
that investing in automated machinery is only justified if high 
sequences can be repeated over hundreds and thousands of parts. 
To counter this notion, current and emerging technologies and 
developments will be presented to illustrate the benefits of 
automating pipe/tube cutting in all environments, including low 
volume/high mix operations. In addition, several key factors will be 
discussed that play an important role in designing and selecting 
the optimal automation solution. These considerations include 
material handling, software, programming, CAD/CAM 
functionality, and work cell layout. 

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

USING ORBITAL GMAW/FCAW IN A FAB SHOP 

John Emmerson, Magnatech EEC 

Orbital welding can increase productivity in a fabrication shop, 
even in situations where the pipe is being rotated. Several case 
studies will be discussed. With the recent introduction of a new 
model, the root pass can also be done by machine. Productivity 
increases by eliminating the fatigue factor of the welder, which is 
significant, even when welding in the 1G position. Orbital welding 
also provides a better work environment for the employee: 
lessening exposure to fumes, and eliminating the hand held torch 
and potential for repetitive motion injuries. 

1:40 p.m. -2:15 p.m. 

AUTOMATIC PIPELINE WELDING 

Eric Carlson, CRC-Evans Automatic Welding 

Founded in 1933, CRC-Evans Pipeline International supplies the 
pipeline construction industry with the infrastructure and resources 
to support pipeline contractors worldwide. Since the first 
mechanized welding process was introduced in 1969, CRC-Evans 
automatic welding systems have been designed, tested, used, and 
continuously upgraded for more than 40 years. The focus of this 
presentation will be general pipeline construction, the history of 
automatic welding systems, and the advantages of automatic 
welding technology from its first introduction to present. 

2:15 p.m. -2:40 p.m. 

FRICTION WELDING OF PIPE AND TUBING 

Daniel Adams, Manufacturing Technology, Inc. 

There are several popular friction welding techniques for pipe 
and tubing applications. The most popular of these is rotary 
friction welding, but there is increasing interest in friction stir 
welding. Many of these applications will be discussed to show how 
friction welding has proven to be a high quality and cost effective 
means of joining. 

2:55 p.m.-3:30 p.m . 

A COMPARISON OF THERMAL CUTTING OPTIONS 

Joe Sorvaag, ESAB Cutting Systems 

This discussion will provide a comparative exploration of simple 

to complex plasma and oxyfuel systems in order to rationalize the 
relative benefit and returns of each process. Included in the 
discussion will be the comparative cost and output results benefit 
of single gas air plasma, shielded gas plasma, water injection 
plasma, and oxyfuel technology, as well as levels of automation 
integration available for each process. The output results benefit 
comparison will include the following cutting attributes: 
Applicability or advantage of the cutting process for different 
material types (carbon, stainless steel, and aluminum), resultant 
edge quality for welding, the capability for each process to 
produce compound bevel edges for weld preparation, and the 
achievable accuracy for the finished cut from each process. 

3:30 p.m.-4:05 p.m. 

EXPLOSION WELDING FOR DISSIMILAR METAL PIPE 
TRANSITIONS 

Michael Blakely, Dynamic Materials Corp. 

Explosion welding (EXW) is used in many industries to join similar 
and dissimilar metals. One use of explosion welded materials is to 
create transitions between materials in critical tube and piping 
applications. Combinations of material include aluminum to 
stainless steel and copper nickel to aluminum. This presentation 
will discuss how explosion welded plates are prepared and 
subsequently turned into transition joints for piping. A few 
example applications of these transition joints will also be covered. 

SEMINARS 

Tuesday, November 2 
9:00 a.m. - 4:30 p.m. Room C212 

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 
supervisors who must qualify, write, or revise their own welding 
procedure 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 
materials. 

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. 
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Tuesday, November 2 
9:00 a.m. - 4:30 p.m. Room C202 

ROAD MAP THROUGH THE D1.1: 2010 STRUCTURAL 
WELDING CODE — STEEL 

Member: $345, Nonmember: $480 • Registration Code: W26 

This one-day program will provide participants with a 
comprehensive 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 summarized, with emphasis on their interrelationships and 
usage. In addition, the role of mandatory and nonmandatory 
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 Dl.1:2010 in 
order to improve their job effectiveness. 

Tuesday, November 2 - Wednesday, November 3 
9:00 a.m. - 4:30 p .m. Room C201 

VISUAL INSPECTION WORKSHOP 

Member: $550, Nonmember: $685 • Registration Code: W30 

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 presented 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 prepare candidates for 
Part "B" of the exam. A sample weld specification containing 
acceptance criteria is presented 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. 

• Dos 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. 

Wednesday, November 3 
9:00 a.m.-4:30 p.m. 

METALLURGY APPLIED TO EVERYDAY WELDING 
RoomC207 

Member: $345, Nonmember: $480 • Registration Code: W27 

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 
welding and need to understand the interactions of base, filler, and 
welding processes should attend. 

Wednesday, November 3 
9:00 a.m.-4:30 p.m. Room C202 

D1.1: 2010 - FABRICATION AND INSPECTION 
Member: $345, Nonmember: $480 • Registration Code: W28 

This one-day program will provide a review of the Fabrication and 
Inspection section of the new Dl.1:2010 Structural Welding Code — 
Steel. This section provides an in-depth look at the control and 
storage of welding consumables, stress-relief heat treatment, base 
metal preparation, joint dimensions and tolerances, structural 
member dimensional tolerances, and other topics. The significance 
of weld profiles and repair of effects will also be covered, along with 
an overview of the acceptance criteria for the different weld 
categories and inspection methods. Discussions on stud welding and 
requirements for strengthening and repairing existing structures 
round out this intense program. Qualifications and responsibilities of 
inspectors and contractors will be covered. Procedures and 
techniques for visual, liquid penetrant, magnetic particle, 
radiographic, and ultrasonic inspection are highlighted as a prelude 
to a detailed review of the inspection acceptance standards. Test 
method fundamentals will be covered, where necessary, to 
understand the more in-depth tables and criteria, along with tips on 
what to look for in inspection reports. Whether you are a supervisor, 
engineer, inspector, or auditor, you will find this clear presentation 
a must for better understanding of weld quality. 

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 Dl.1:2010 in 
order to improve their job effectiveness. 

RWMA WELDING SCHOOL 
This 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. 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. 
Participants will also receive a certificate of completion. In addition, 
there will be tabletop exhibits both days, demonstrating the latest 
resistance welding products offered by RWMA-member companies. 

Member: $475, Nonmember: $695 • Registration Code: W31 

Wednesday, November 3 

7:45 a.m. - 8:00 a.m. Room C109 

Welcome and Introduction to Resistance Welding 

Bill Brafford, Technical Liaison Manager, Tuffaloy Products, Inc. 

8:00 a.m.-8:30 a.m. 

Basics of Resistance Welding Video - Part I 

8:30 a.m.-11:00 a.m. 

Electrodes and Tooling 

Bill Brafford, Technical Liaison Manager, 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. 
Bill will familiarize you with some powerful problem/evaluation/ 
solution techniques that will keep your production process 
running longer and operation more efficient. 

OCTOBER 2010 



11:15 a.m. -12:45 p.m. 

Tabletop Exhibits and Lunch Served 

12:45 p.m. - 2:45 p.m. 

Weiding Controis 

Don Sorenson, Director of Engineering, Entron Controls, LLC 

This discussion focuses on the selection, descriptions, and 
applications of welding timers, contactors, and accessories. Packed 
with a punch, Don 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. 

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

Eiectricai Power Systems 

Mark Siehling, Vice-President-Engineering, Roman Engineering 
Services 

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, Mark helps you understand 
this very important part of the resistance welding process . 

Thursday, November 4 

8:00 a.m.-10:00 a.m. Room C109 

Weiding Processes and Machines 

Tim Foley, Sr. Applications Engineer, 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. 

Basics of Resistance Weiding Video - Part II 

10:45 a.m.-12:00 p.m. 

Troubleshooting and Maintenance 

Bruce Kelly, President, Kelly Welding Solutions 

With over 30 years', experience in the auto industry, specifying, 
installing and troubleshooting resistance welding systems, Bruce 
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 Served 

1:15 p.m. -3:15 p.m. 

initial Machine Set-Up 

Robert Matteson, Director-Product Development, Taylor-winfield, Inc. 

Robert 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. 

AWS VOLUNTEER COMMITTEE MEETINGS 
Location 

H - Hotel 

C - Convention 

Saturday, October 30 
2:00 p.m.-5:00 p.m. 
Membership Committee Meeting (H) Room 301 

Sunday, October 31 
8:00 a.m. 
AWS Foundation Board • (H) Grand Salon D 
8:00 a.m. 
Education Committee Meeting • (H) Room 401 
1:30 p.m. 
Districts Council • (H) Grand Ballroom West 

Monday, November 1 
2:00 p.m.-6:00 p.m. 
C7/C7B High Energy Beam Welding and Cutting 
Committee • (H) 204 
2:30 p.m. 
Fellows Committee • (H)214 
3:00 p.m. 
Educational Scholarship Committee < 
4:00 p.m. 
Counselor Committee • (H)213 

(H) Grand Salon East 

Tuesday, November 2 
7:30 a.m.-9:00 a.m. 
D16 Committee on Robotic Welding • (C) 305 
8:00 a.m.-10:00 a.m. 
A5K Subcommittee on Titanium Filler Metals • (C) 306 
8:00 a.m.-12:00 p.m. 
D14I Subcommittee on Welding on Hydraulic 
Cyclinders • (C) 304 
8:00 a.m.-5:00 p.m. 
D14G Subcommittee on Welding of Rotating 
Equipment • (C) 303 
8:00 a.m.-5:00 p.m. 
D15C Subcommittee on Track Welding • (C) 306 
10:00 a.m.-12:00 p.m. 
WHC-WH5 Welding Handbook Committee and 
Committee on Volume 5 • (C) 105 
10:00 a.m.-12:00 p.m. 
G2D Subcommittee on Welding of Titanium • (C) 307 
10:30 a.m.-12:00 p.m. 
C6 Committee on Friction Welding • (C) 305 
1:00 p.m.-2:00 p.m. 
C2A Subcommittee on Machine Element Repair and 
Restoration • (C) C305 
1:00 p.m.-5:00 p.m. 
C5 Committee on Arc Welding Processes • (C) 307 
1:00 p.m.-5:00 p.m. 
D14B Subcommittee on Welding Design in Heavy • (C) 304 
2:00 p.m. 
National Nominating (Open Session) • (C) 207 
2:00 p.m.-5:00 p.m. 
C2 Committee on Thermal Spray • (C) 305 

3:15 p.m. -3:45 p.m. 

Question and Answer Session 
Wednesday, November 3 
8:00 a.m.-10:00 a.m. 
B1C Subcommittee on Welding Inspection 
Handbook* (C)307 
8:00 a.m.-12:00 p.m. 
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D14C Subcommittee on Welding of Earthmoving and 
Construction Equipment • (C) 304 
8:00 a.m.-12:00 p.m. 
D14E Subcommittee on Weiding of Cranes and Presses • 
(C) 305 
8:00 a.m.-5:00 p.m. 
D17D Subcomittee on Resistance Weiding in Aerospace 
Applications • (C) 208 
8:00 a.m.-5:00 p.m. 
D9 Committee on Sheet Metai Weiding • (C) 303 
8:00 a.m.-5:00 p.m. 
D15/D15A Committees on Weiding in Railroad 
Applications • (C) 306 
9:00 a.m. 
Product Development • (C) 301 
10:00 a.m.-12:00 p.m. 
BIB Subcommittee on Visual Inspection • (C) 307 
1:00 p.m.-5:00 p.m. 
D14 Committee on Welding of Heavy Machinery • (C) 305 
1:00 p.m.-5:00 p.m. 
D17K Subcommittee on Fusion Welding in Aerospace 
Applications • (C) 304 

2:00 p.m.-5:00 p.m. 
B1 Committee on Inspection • (C) 307 

Thursday, November 4 
8:00 a.m.-12:00 p.m. 
A5H Subcommitte on Filler Metals and Fluxes for 
Brazing • (C) 306 
8:00 a.m.-12:00 p.m. 
D17 Committee on Welding in Aerospace 
Applications • (C) 304 
1:00 p.m.-5:00 p.m. 
C3 Committee and Subcommittees on Brazing and 
Soldering • (C) 306 

Friday, November 5 
8:00 a.m.-5:00 p.m. 
C3 Committee and Subcommittees on Brazing and 
Soldering* (H) 204/205 

FMA, SME, PMA, AND CCAI EDUCATIONAL PROGRAMS 

Tuesday, November 2 

TECHNOLOGY 8:00 a.m.- 10:00 a.m. 10:30 a.m. - 12:30 p.m 1:30 p.m.-3:30 p.m 

Lasers 101 with Tech Tour (F20) 
Comparative Cutting with 
Tech Tour (F30) 

FINISHING 
NEW TRACK! 

Introduction to Finishing 
(Painting) Processes (C10) 

Selecting Coatings for Your 
Parts: An Overview of Today's 
Coating Technologies (C20) 

Right-Sizing Your Finishing 
System (C30) 

Introduction to Plating and 
Enviromental Regulations (C11) 

Understanding the Basics of 
Electrocoat(C21) 

The Future of Coatings 
Technology (C31) 

Manual Powder Coating Basics 
(C12) 

The Ins and Out of IR and IR 
Applications (022) 

Modern Pretreatment: 
The Basics (032) 

FORMING AND 
FABRICATING 

GREEN/EI 
INITIATIVES 

MANAGEMENT 

NEW Forming and Fabricating 
of Lightweight Metal (F10) 

Safeguarding Your Equipment 
(F21) 

Punch Press and Tooling 
Technology (F31) 

Estimating — Made to Order 
Manufacturing (F32) 

NEW A Metal Fabricator's 
Journey into Environmental 
Management (F22) 

Cost-Cutting Scrap Handling 
Improvements (F33) 

NEW Introduction to True 
Kaizen (F11) 

Lean 101 — Principles of 
Lean Manufacturing (F23) 

Lean 202 —Advanced Value 
Stream Mapping (F34) 

NEW Continous Improvement 
(F24) 

NEW Kaizen Boot-Camp: 
Hands-on (F35) 

Driving Productivity Through 
Employee Engagement (F12) 

NEW Developing the Next 
Generation Leader (F25) 

NEW ISO Certification: 
Increase Profitability While 
Delivering Better Products and 
Services (F36) 

Is Your Company Leaving 
Money on the Table? R&D Tax 
Credit (F13) 

NEW Automation Strategies to 
Streamline Your Job Shop 
Office (F26) 

NEW Strategic IT Planning 
(F37) 

Value Added Stamping 
Technologies I (S10) 

Value Added Stamping 
Technologies II (S20) 

Competitive Strategies (S30) 

Optimizing Die Design (S11) Stamping Efficiently (S21) 

Today's Tooling Designs for 
Tube Mill Set-Up and 
Maintenance Program (F14) 

NEW Materials/Metallurgy (F27) NEW Tube & Pipe Inspection 
(F38) 
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Wednesday, November 3 

TECHNOLOGY 8:00 a.m.- 10:00 a.m. 10:30 a.m. - 12:30 p.m 1:30 p.m.-3:30 p.m 

Laser Cutting Technology (F40) Waterjet Cutting Advancements (F50) 

NEW Laser Cutting Considerations for 
First-time Buyers (F51) 

Plasma Plate and Structural Cutting (F60) 
NEW New Laser Technology and 
Applications (F61) 

FINISHING 
NEW TRACK! 

Advancements in Liquid Coating 
Materials and Equipment (C40) 

The Efficiencies of Electrocoating 
(C50) 

Maximizing Your Electrocoat 
Throughput (C60) 

So You Want to Paint A Part: Working 
with a Custom Coater or Doing it 

|ln-House(C41)  

Understanding and Lowering Your 
Finishing Costs (C51) 

Advancements in Pretreatment (C61) 

I Finishing System Design for the 21 st 
Century (C42) 

Fast and Profitable Powder Coatings 
Systems (C52) 

Emerging Technologies in 
Finishing (C62) 

Press Brakes (F41) Roll Forming Basics (F52) Roll Forming Tooling/Advanced (F62) 

Getting Started with Robotics (F42) Automated Joining for Fabricators 
(F63) 

NEW Fabrication for the Solar Energy 
Industry (F43) 

NEW Fabrication for the Wind Energy 
Industry (F53) 

NEW Sustainability Tools for 
Manufacturers (F64) 

Lean 203 - 5S Workplace Organization 
and Standardization (F44) 

Demand Pull in the Fabrication Job 
Shop (F54) 

NEW Low Volume, High Variety 
Production - No Problem for Lean (F65) 

Top 10 Secrets of Lean 
Success for Managers (F45) 

Seven Secrets of Manufacturer 
Marketing (F46) 

NEW Search Engine Optimization: 
The Must-Have for Every Company 
Web Site (F55) 

NEW Lean Above the Shop Floor 
(F66) 

NEW Financial Forecasting and Cash 
Flow Management (F47) 

NEW Congrats You Survived: 
Strategies for Re-emerging (F56) 

NEW Developing, Implementing, and 
Maintaining a Successful Safety 
Program (F67) 

Tooling Technologies I (S40) Tooling Technologies II (S50) Optimizing Stamping Fluids (S60) 

Sensors for Error-Proof Metal 
Forming I (S41) 

Sensors for Error-Proof Metal 
Forming II (S21) 

Tube & Pipe Fabrication Basics (F48) NEW Lasers for Tube & Pipe 
Fabricating w/Tech Tour (F57) 

Thursday, November 4 

TECHNOLOGY 8:00 a.m. - 10:00 a.m. 10:30 a.m.- 12:30 p.m 

NEW Use of Lasers in Renewal Energy Applications (F70) 

Racking and Stripping: Finishing Essentials (C70) Curing Options: Beyond Conventional Curing (C80) 

FINISHING 
NEW TRACK! 

Structured Troubleshooting: A Disciplined Approach to 
Finding and Resolving Paint Issues (C71) 

Measurement, Testing, and Safety: Critical Finishing Issues 
(C81) 

Process Control and Preventive Maintenance for 
Electrocoat Systems (C72) Troubleshooting Your Electrocoat System (C82) 

FORMING AND 
FABRICATING 

Coil Processing (F71) NEW Environmentally Friendly Surface and Part Cleaning 
Options (F80) 

GREEN/ENERGY 
INITIATIVES 

NEW What Color is Compressed Air? Automation Makes 
it Green (F72) 

Total Productive Maintenance for the Fabrication Job Shop 
(F73) 

NEW Building Successful Work Teams (F81) 

NEW How Healthcare Reform Impacts Fabricators (F74) Four Steps to Improving Sales and Productivity in a 
Recession (F82) 

NEW Increasing Revenue Through Collaborative Effrots 
(F75) 

Cost-Effective Environmental Strategies (S70) Selling to the Government (S80) 

Forming Simulation (S71) 

WELDING JOURNAL 



crss 

November 2-4, 2010 
Georgia Work) Congress Center I ABanta, Georgu 

MX 

FREE EXPO ADVANCE REGISTRATION FORM 
• f MI ttmutl nprnttm •illi tilt lorn tolort OcM* ». W10 

R*«iMr •Mth mi »«| •• $M onwn NgiimiMt to* 

• OMiia rigittaili rtotlt* M mnndult i nail caatrMta 
r HLtUil n r««Hrtati r«c*iN ccnlitnuhcn •iltan i tvuwn <*Yt 

• IMMt 0* MI BM fta larai It r*|aMr Pfeia tin 
(Uil <'!} 4 ri3 kx aiuitMC* 

• MoaiamtoMlfMrtoltef rtmilMd 

3 EASY WAYS TO REGISTER; 

MTW liMgriv^ai rm 
V^i M< 4444 

lAtllCMTOlO 

Kl KB Ml 

l«..iM4 It «b1»(b41 

.10 

r tot «w^ «4w «r w ki W MDf aril* tal 

pwonmr COM W 

n* OM* OMB Ok 

MaarxJMMtJT/nwMio 

la 

..<l«|l!l.>l 

(S Hm»*t(tm rtt-titmirm 

PAYMENT 
4h>aUS >••* 

4      Hlil?ll»» 
•QIKaPt Ma* 
< Man IMIMD 
•     »%•#•» .• •• 

4     K«ul«lMiunMa4 
*     Malt 

I  (Met 1M PMMII Mnlri |«v 

"]I>IMI i   I mr^M* 

| VJ»IW'    f|<llMl<< 
f QlljMM tl«MM» 

I    «    «• 
VM 
Mi^x^.l      I 

toimimtqitm 

nnnn-nDDD-DnDn-nnnn   na-nn   DDDD 
..«- 13m 4 

OCTOBER 2010 



EDUCATION PROGRAMS REGISTRATION FORM 
Enlry inlo the exposition is included in paid-event fee. 

If faxing this form to register, please fax both sides 

Please indicate your name and member number to receive full pricing benefits. 

N am e  

Company  

I am a member of: DAWS D FMA DSME D PMA • CCAI • NAM D Non-member 

Member Number  

FABTECH EDUCATIONAL SESSIONS MEMBER                   NON-MEMBER 
NOTE; Aftsr Oct. 15 and on-site, add $25 to the pt rchase price of FABTECH Educational Sessions. 

•  1      Session $175 $200 

•  2      Sessions $305 $350 

D  3      Sessions $400 $470 
•  4-S   Sessions $480 $570 
•  6-8   Sessions (Msximum value! Includes one (1) $15 lunch voucher.) $695 $795 

Please select the sessions below you would like to attend. Th e 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. 

Tuesday, November 2 Wednesday, November 3 Thursday, November 4 
AM Sessions - 8:00 a.m. - 10:00 a.m. AM Sessions - 8:00 a.m. -10:00 a.m. AM Sessions - 8:00 a.m. -10:00 a.m. 
0(010)0(011)0(012) O (040) O (041) O (042) O (C70) O (C71) O (072) 
0 (F10) 0 (F11) 0 (F12) 0 (F13) 0 (F14) 0 (F40) 0 (F41) 0 (F42) 0 (F43) 0 (F44) O (F70) O (F71) O (F72) O (F73) 
0(510)0(811) D (F45) O (F46) O (F47) O (F48) O (F74) O (F75) O (F72) O (F73) 
AM Sessions-10:30 a.m. -12:30 p.m. O (S40) O (S41) O(S70)O(S71) 
0(020)0(021) AM Sessions-10:30 a.m.-12:30 pjn. AM Sessions -10:30 a.m. -12:30 p.m. 
O (F20) O (F21) D (F22) O (F23) O (050) O (C51) O (052) O C80) O (081) O (082) 
O (F24) O (F26) D (F26) O (F27) O (F60) O (F51) O (FS2) O (F63) O (F80) O (F81) O (F82) 
O(S20)O(S21) D (F64) O (F55) O (F56) 0 (F57) O (S80) 
PM Sessions -1:30 p.m. - 3:30 p.m. O (S50) O (S51) 
0(030)0(031)0(032) PM Sessions -1:30 p.m. - 3:30 p.m. 
O (F30) O (F31) D (F32) O (F33) O (060) O (061) O (062) 
O (F34) O (F36) D (F36) O (F37) O (F38) 0 (S30) O (F60) O (F61) O (F62) D (F63) O (F64) 

O (F65) O (F66) O (F67) D (S60) 

FABTECH SESSIONS SUBTOTAL: $ 

AWS WELDING SESSIONS ^H ^^^^^ [   1 N-MEMBER* 

1-Day Welding Education Conference $ 149 $149 

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 

3-Day Professional Program $225 $360 

3-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 p urchases is noted above. 

1-Day Welding Education Conference 2-Day Seminar 3-Day Professional Program 
O (W20) Nov. 2 O (W30) NOT. 2 & 3 O (WS5) Nov. 2-4 

1-Day Conferences and Seminars 2-Day RWMA Welding School 3-Day Student Professional Program 

O (W21) Nov. 2            O (W25) Nov. 2 0(W31)Nov. 3&4 D (W36) Nov. 2-4 

O (W22) Nov. 3            O (W26) Nov. 2 1-Day Professional Program AWS Awards Luncheon 
D (W23) Nov. 3            O (W27) Nov. 3 O (W32) NOV. 2 O (W37) Nov. 2 
O (W24) Nov. 4            O (W28) Nov. 3 O (W33) Nov. 3 FREE Special Programs 

O (W29) Nov. 4 O (W34) Nov. 4 D (W38) Nov. 2 O (W39) Nov. 3 & 4 
O (W40) Nov. 3 D (W41) Nov. 3 
O (W42) Nov. 4 O (W43) Nov. 4 

D EXHIBITS ONLY 

(Free it Pre Registered • $60 On-sile) 

AWS WELDING SESSIONS SUBTOTAL: $ 

Complete form on reverse. TOTAL FEES Full payment must accompany your registration. 
Please romplftte Payment Section on reverse side.              S 

*Nonmember price for AWS Sessions only includes a two-year MS Individual Membership 
(except the Welding Education Conference). Member benefits include a subscription to the Welding Journal, a 25% 
discount on MS publications, membership in a local section and more. 

"Nonmember Student Professional Program price includes a one-year MS Student Membership. 

Cancellation Policy 
Cancellations must be made in writing and foxed to flttn: FABTECH Conference Cancellation at (313) 425-3407 
no later than October 15,2010 to receive a full refund minus a $50 administrative fee. Cancellations received 
after this date are non-refundable. 
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Takes the Hard 
Work out of Hard 
Stock Removal 

MAJOR CUTS 
Here's the ultimate time and work saver. This 
powerful flap disc, with a patented new de- 
sign, removes more steel more quickly than 
other other disc or grinding wheel. Whether 
it's weld dressing, edge grinding, deburr- 
ing or chamfering, POLIFAN®-STRONG's 
aggressive grinding cuts labor time and 
disc replacement costs dramatically. 

] 
MAJOR DIFFERENCE 

Extended flap lengths make POLIFAN®- 
STRONG different from conventional flap 
discs - and make possible maximum metal 
removal with longest disc life. 

MAJOR SAVINGS 
Your nearest PFERD distributor can demon- 
strate these remarkable cost-saving tools. Call 
him today or contact us directly and we'll set 
it up. Meanwhile, preview how POLIFAN®- 
STRONG takes the hard work out of hard stock 
removal. Go to www.pferdusa.com and click 
on "videos." 

PFERD makes the difference 

PFERD INC. 
30 Jytek Drive 

Leominster, MA 01453 
800-342-9015 

fax (978) 840-6421 
www. pferdusa.com 

For Info go to www.aws.org/ad-index See us at FABTECH booth #7067 



Welding Show 2010 
Exhibit Highlights 
This alphabetical listing of exhibitors in the 2010 AWS Welding Show offers a preview of what they display in each 
booth. AWS Sustaining Member Companies are highlighted in color. 

ABB, Inc. 
www.us.abb.com 

7323 

ABB will feature its industrial robots, modular 
manufacturing systems and service features 
at its booth. Its products and services are de- 
signed to help manufacturers improve pro- 
ductivity, product quality, and worker safety. 

ABICOR Binzel Corp. 
www.abicorusa.com 

6355 

ABICOR Binzel Corp. will display its air- and 
water-cooled torches, accessories, and weld- 
ing chemicals for GMAW, GTAW, and robotic 
welding applications. The company offers 
custom-design services to meet customers' 
specific needs. 

Ace Industrial Products 6216 
www.aceindustrialproducts.com 

Ace Industrial Products will showcase its 
heavy-duty welding fume extractors. Shown 
will be its lines of source-capture portable and 

mobile equipment, downdraft tables, extrac- 
tion arms, and general capture air cleaners, 
available for both shop and field work. The 
units effectively control hexavalent chromium 
fumes. 

Advanced Technology & Materials 
Co., Ltd. 6143 
www.atmwelding.com 

The company will feature its lines of flux cored 
welding wires and special welding materials 
including superalloys and precision metals. 

Advanced Welding Supplies 
and Solutions, Ltd. 7809 
(678) 327-5693 

AIDT 7858 
www.aidt.edu 

Visit the AIDT booth to learn about its educa- 
tional programs for training in manual welding, 
robotic welding, robotic programming, and 
PLC programming. 

Ajan Elektronik Servis San Ve 7407 
www.ajancnc.com 

Ajan Elektronik, a holder of the ISO 
9001:2000 quality certificate, will display its 
computer numerical controlled (CNC) equip- 
ment for automating plasma and oxyfuel cut- 
ting, drilling, and pipe-cutting. 

Alabama Laser 
www.alabamalaser.com 

7258 

Alabama Laser will detail its laser job shop 
services customized to each customer's 
needs. Featured will be its custom laser sys- 
tems, specialized laser research services, 
and process development capabilities for 
laser cladding, cutting welding, etch- 
ing/marking, heat treating/hardening, hybrid 
welding, and micromachining. 

Albany Door Systems, Inc. 
www.albanydoors.com 

7749 

Albany Door Systems will highlight its line of 

Markal. 
The Choice of Welding Pros! 
The most comprehensive selection of 
markers for welding and fabrication. 
Thermomelt® Heat Stik* 
The welding industry's longest-lasting temperature indicators. 

The highest-quality products, 
with a 75-year tradition of excellence. 

Made in the U.S.A. 

Available from your 
welding distributor. 

Modal 
LA-CO Industries, Inc. • 1201 Pratt Boulevard • Elk Grove Village, IL 
1-800-621-4025 • 1-847-956-7600 • Fax: 1-800-448-5346 
www.markal.com • email: customer_service@laco.com 

family Owned and Operated Since 1934 

Call Markal today 
for a Free Sample of 

our new Silver-Streak & 
Red-Riter Welders Pencils, 
Ideal for marking all types 

of metal surfaces! 

See us at FABTECH booth # 7202 For info go to www.aws.org/ad-index 
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fume & dust extraction • filtration 
For info go to www.aws.org/ad-index 

list filtration • industrial vacuums 

^flEFfe, ^rl^i •Hi 
)es Cranes Trucks Job Shoos Excavators Tractors Sheetmetal Defense Gates Constr 

a, IL 60504 www.Bli 

See us at FABTECH booth # 6255 For info go to www.aws.org/ad-index 

doors for protecting people, machinery, and 
products during a wide variety of manufactur- 
ing processes. Featured will be doors for use 
with high-speed machinery, welding, robotic 
cells, cutting, milling, painting, tool handling, 
conveyor systems, and storage systems. 
Shown will be low-maintenance doors fash- 
ioned from metal, fabric, and rubber. 

Alcotec Wire Co. 
www.alcotec.com 

6611 

Alcotec will display its extensive line of alu- 
minum welding wires for all applications. De- 
tailed will be its manufacturing techniques for 
drawing and spooling to assure accurate di- 
mensional, mechanical, and metallurgical 
control, improved feedability, and precise di- 
ameter, cast, helix and sliding friction controls. 

ALM Corp. 
www.almcorp.com 

6224 

ALM Corp. will feature its positioners for weld- 
ing and assembly operations. Highlighted will 
be its heavy-duty lifting equipment designed 
to meet customers' specifications. 

Americ Corp. 
www.americ.com 

7622 

AMERIC will feature its wide variety of venti- 
lators including multifunctional, industrial, 
high-capacity, light-industrial, and pneumatic 
types. 

OCTOBER 2010 



Come see the wonders of LL 
g technology for free 

The best way to decide it a piece ot Koike equipment can make 
/our shop more efficient is to get your own hands-on look at the machine. 

Koike makes it easy. We'll pay all your travel, hotel and meal expenses 
for a trip to our Arcade, NY headquarters. Put one of our positioners or 

voiding systems through its paces. Then, if you like, we'll pay for a 
side trip to Niagara Falls, one of the world's must-see destinations. 

Call Brad Williams at 800-252-5232, ext. 242 
to see if you qualify and to set up your visit. 

Koike Aronson, Inc./Ransome    Arcade, NY USA    800-252-5232 

www.koike.com 
For Info go to www.aws.org/ad-index See us at FABTECH booth #6855 



Corrosion Promems 
Sending Your Profits 
to the Scrap Heap? 

We understand wear and corrosion in all of its forms. 
Get superior wear and corrosion protection with proven surface technologies. 
With Sulzer Metco in charge your profits will stay where they belong... on your 
bottom line. 

Sulzer Metco is a leading global supplier of solutions, products, services and 
equipment for thermal spray, thin-film and other selected functional surface tech- 
nologies as well as a provider of specialized machining services. 

SULZER 
Sulzer Metco 

Meet us at 

FABTECH International & AWS Welding Show 
November 2-4, 2010, Georgia World Congress 
Center, Atlanta, Georgia 
Booth# 6327 

info@sulzermetco.com • www.sulzermetco.com 

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

Practical Solutions for Wear and Corrosion 
Problems Symposium 
November 8-10, 2010, Bourbon Hotel and 
Convention Center Ibirapuera, Sao Paulo, Brazil 



Adox/OKI 
OKIBering^ 

WORLDWIDE WHOLESALER OF WELDING, INDUSTRIAL & SAFETY SUPPLIES 

OKI Bering is looking forward to seeing you at the 

2010 Fabtech Show in A tlanta, Georgia. 
Please stop by our booth #7455 to see all of the 

manufacturers that support us and our industry. 

WESTERN 
ENTERPRISES V CH 

HANSON 
Since ) 866 • Tools for Conerations" v 

_ 

switch 

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

America Fortune Co. 
www.americafortune.com 

6127 

America Fortune Co. will exhibit its aluminum, 
and high-pressure gas and acetylene cylinders. 

American Society for 
Nondestructive Testing (ASNT) 7716 
www.asnt.org 

The society will promote its many services to 
create a safer world by serving the NDT pro- 
fessions and promoting nondestructive test- 
ing technologies through its publications, cer- 
tification programs, research, and 
conferencing activities. 

American Technical Publishers 7860 
www.go2atp.com 

The company will showcase its books and 
training materials detailing numerous indus- 
trial skills. 

American Torch Tip Co., Inc. 
www.americantorchtip.com 

7547 

American Torch Tip will showcase its exten- 
sive line of replacement parts for oxyfuel, 
GMAW, GTAW, plasma arc, metal spray, and 
laser beam welding and cutting equipment. 

American Welding Society 
www.aws.org 

8003 

The American Welding Society (AWS) was 

REAL SAVINGS! 
No matter the size of your shop or the equipment 

you use, our revolutionary EWR system can offer you: 

• a 40% - 60% reduction in shielding gas use 

• improved weld quality, manual or robotic 

• reduced environmental impact 

SEE US AT FABTECH ATLANTA^ Call, OP VlSlt OUP WCb Sltfi/ 
BOOTfi #6463        ^^L        fg |earn more 

For info go to www.aws.org/ad-index 
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The power 
to choose 
i 
Choose your feature-set. 

Basic - MA23 A manually set feeder 
for reliable MIG and stick welding. 

2 
Choose your power level. 

MIG 4002c - 400 A For every type 
of welding. 

Guided - MA24 Features QSet,' which 
automatically selects the correct welding 
parameters for the required wire/gas 
combination. 

MIG 5002c - 500 A For heavy-duty 
welding of solid and flux-cored wires. 

Advanced - U6 Offers pulse MIG 
capabilities, more memory, and the ability 
to create synergic lines. 

t& 
MIG 6502c - 650 A Designed for the 
most demanding heavy-duty, high-duty 
cycle welding, carbon arc gouging. 

Sophisticated - U82 Plus Ourtop-of- 
the-line feeder - includes USB capability, 
user synergic lines, and SuperPulse• 
for superior control of heat input. 

ESAB Announces 
Industry's First 
Customizable Line 
of Welding Machines 

Every welder knows it's critical to have 

the right equipment. Unfortunately, 

purchasing a new welding machine 

can be a difficult decision - you don't 

want to sacrifice performance, but you 

also don't want to pay for features you 

don't need. 

But that decision just got easier, thanks 

to ESAB Welding & Gutting Products' 

new line of welding systems. For the 

first time ever, you can mix and match 

machine components that best fit your 

needs and applications. 

Step one is choosing your feature- 

set. ESAB's new line includes four 

feature-rich feeders. You simply select 

the machine that best meets your 

project's requirements. 

Step two is choosing your power level. 

No matter which of the four feeders 

you choose, it can be combined with 

any of the three new universal power 

sources. It all depends on how much 

power you need for your application. 

Step three is choosing one of 

ESAB's Ready to Weld packages that 

include all the accessories you need 

to start welding. 

Extraordinary flexibility. 

ESAB also made it easy and cost- 

effective to upgrade your machine. 

So should your needs change down 

the road, you can simply swap out 

one component or the operating 

panel, rather than buying a whole 

new system. 

By giving you the power to choose, 

and letting you build the system you 

need, ESAB is revolutionizing the way 

you purchase welding equipment. 

To see how easy it is to configure 
a machine to your needs, visit 
esabna.com/choose today. 

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



founded in 1919 as a multifaceted, not-for- 
profit organization with a goal to advance the 
science, technology, and application of weld- 
ing and related joining disciplines. AWS will 
provide a wide array of technical, education, 
and certification programs at the show. Visit 
ivww.aws.org/shoivfor details. 

AWS Certification. The Society develops and 
administers a variety of certification programs 
for welding professionals to help industry iden- 
tify qualified personnel and provide individuals 
with meaningful career objectives. The AWS 
Certified Welding Inspector (CWI) program 
currently has more than 32,000 CWIs and 
CAWIs. Since 1976, more than 69,200 have 
been certified. The AWS CWI program has be- 
come the gold standard for weld inspection 
credentials and has enhanced the careers of 
many thousands of welding professionals. In 
1989, the AWS Certified Welder program was 
launched to document the qualifications of 
welders nationwide. The testing facilities used 
to conduct the qualification procedures are 
AWS accredited. AWS maintains these certifi- 
cations and a list of Accredited Test Facilities 
(ATF) in a National Registry. Welding instruc- 
tors can earn an important credential through 
the AWS Certified Welding Educator program 
implemented in 1991. Other AWS certification 
programs are Senior Certified Welding In- 
spector, Certified Welding Supervisor, Certi- 
fied Radiographic Interpreter, Certified Weld- 
ing Fabricator, Certified Robotic Arc Welding, 
and Certified 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 cer- 
tifications may be the right answers for you and 
your company. 

AWS Foundation. For the 2010-2011 school 
term, the AWS Foundation has awarded almost 
$340,000 in scholarships to more than 400 stu- 
dents. Since its founding in 1991, the Founda- 
tion has presented nearly $5 million to more 
than 3400 students for welding-related training. 

Four years ago, the American Welding Soci- 
ety Foundation inaugurated the Welding for 
the Strength of America Capital Campaign to 
add financial support to assist with the critical 
shortage of welders in the United States work- 
force. The effort has dual goals: Establish ad- 
ditional scholarships to support entry-level 
students and those already involved in the 
welding profession; and build funding to sup- 
port the AWS Welder Workforce Development 
Program. The predicted 200,000 welder 
shortage by 2019 must be addressed. The 
Foundation has assumed this critical role, but 
to succeed it must receive additional financial 
support from its industry partners. 

The Foundation urges all companies that 
might be affected by a welder shortage to fi- 
nancially support the Foundation now and be- 
come an active part of the solution to this 
problem. Call Sam Gentry (800/305) 443- 
9353, ext. 331, for the details. Be sure to stop 
by Booth #8003 to meet the Foundation staff 
members and learn about the Foundation's 
achievements and goals and how your finan- 
cial participation now can benefit your busi- 
ness and the welding industry now and in the 
future. Join the "Welding for the Strength of 
America" Capital Campaign." 

Membership. AWS provides services to more 
than 60,000 individual members and nearly 
1900 corporate members worldwide. AWS 
members include engineers, scientists, educa- 
tors, researchers, welders, inspectors, welding 
foremen, company executives, and sales as- 
sociates. Member interests include automatic, 
semiautomatic, and manual welding, as well as 
brazing, soldering, ceramics, laminations, ro- 
botics, and safety and health. Drop by the AWS 
Membership Booth #8003 on the Show floor 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- 
ship when you sign up for the Professional 
Program at the Show. Stay informed on the 
latest products, trends, and technology 
through 12 issues of the Welding Journal. 
Looking for a job? Establish valuable partner- 
ships with others in your field by attending 
local AWS Section meetings and dozens of 
educational events. Gain a voice in determin- 
ing the future of your industry by getting in- 
volved in one of AWS's 180 technical commit- 
tees. For depth, detail, and technical insight, 
AWS has the answers. 

Welding Journal/Inspection Trends. Weld- 
ing Journal is the official publication of the 
American Welding Society. This monthly mag- 
azine contains feature articles on practical 
and applied welding technology, information 
on AWS activities and programs, a variety of 
monthly columns, and peer-reviewed welding 
research papers. Industry experts also an- 
swer readers' questions regarding stainless 
steel, aluminum, brazing, and resistance 
welding. The Welding Journal has received 
numerous editorial and design awards over 
the years. Inspection Trends will also be fea- 
tured. This publication serves the nonde- 
structive examination industry including more 
than 28,000 AWS Certified Welding Inspec- 
tors. It contains timely features on all phases 
of nondestructive examination, profiles of in- 
spection personnel, and columns that bring 
the latest industry news and practical answers 
to inspection questions. 

AMET, Inc. 
www.ametinc.com 

6537 

Advanced Manufacturing Engineering Tech- 
nologies (AMET) will showcase its extensive 
line of welding automation and bore-cladding 
equipment, including weld controls, position- 
ers, spiral pipe mills, circumferential welding 
machines, seamers, and numerous other 
products. 

Ametek Specialty Metal 
Products 7937 
(800) 233-2266; FAX (201) 294-0196 

Aoseng Electric 
Machinery, Co., Ltd. 6135 

Aoseng Electric will display its line of welding 
helmets at its booth. 

AQC, Inc. 
www.aqcdust.com 

6240 

3 
Building your uitimate 
machine has never 
been easier. 

ESAB has revolutionized 
the way you select your 
welding equipment. 

With our new line of power 
sources and feeders, you 
can match the components 
that best fit your application. 

And shouid your needs 
change down the road, we 
make it easy and cost- 
efficient to upgrade either 
component, rather than 
buying a whole new system. 

Start building your 
ultimate machine - visit 
esabna.com/choose today. 

Visit us at FABTECH booths 
"6521, "6611 and "SOSg. 

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

For info go to www.aws.org/ad-index 
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Grind, Polish and Deburr 
Stainless Steel and Other Metals 

Slip-on Abrasives 
Save Time & Money 

Shadow-free 
satin finish - 
up to a mirror polish 

Double-sided 
Deburring of Sheet 
Metal up to .2" Thick 

Simple, one-step 
operation 
40, 60, SOandlOO 
grit flap wheels 
220 V or 440 V, 3-phase 

PIPE-MAX Sander/Grinder/Polisher 
Renders Weld Seams Invisible 

• Deburr, grind & polish closed and open 
pipe constructions from 3/8" to 12" dia. 

• Grind down and blend 
weld seams on 
stainless steel, 
aluminum and 
other metals 

•14.5 Amp 
variable-speed 
or pneumatic 

• Easy replacement 
of abrasive belts 

UNITEC Surface Finishing Solutions 

1-800-700-5919 • www.csunitec.com 
See us at FABTECH booth # 7507 

H&M's Patented Cuboid Spacers and exclusive features save thousands of 
dollars in downtime and lost parts during the first year of operation: 

• 7F Blow Hole Eliminator 
(No more grinding to eliminate notches) 

• Patented Cuboid Spacers 
(No more lost spacer boits) 

2DH Boomer Strap Eye Assembly 
(No more lost boomer assemblies) 

The competition may pipe up with cheap imitations, but H&M's 70 years of 
experience reap greater savings. Go to www.hmpipe.com for more information. 

i:j^% Pipe Beveling Machine Company, Inc. 
311 East Third Street/Tulsa, 

E-n 
174120-2417 / (918) 582-9984 / Fax (818) 582-8888 

; iifo@linipipe.coni / www.lnnpipe.coin 

For Info go to www.aws.org/ad-lndex 
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AQC will feature its high-performance indus- 
trial dust collectors, and fume, smoke, and 
particle control and extraction equipment. 

Aquasol Corp. 
www.aquasolcorporation.com 

6367 

Aquasol will display its many products to en- 
hance purging efficiency during welding. In- 
cluded will be water-soluble paper and tape, 
preformed water-soluble purge dams, purge 
gas retaining tape, cleaning wipes, and fiber- 
glass backing tape. Also to be shown are a 
100 ppm oxygen monitor, socket weld spacer 
rings, water-soluble alignment sticks to main- 
tain precise gaps between pipes, plates, and 
flanges, and Deflecto heat-resistant paper. 

ARC Abrasives, Inc. 
www.arcabrasives.com 

7949 

The ARC Abrasives booth will feature its inno- 
vative solutions to weld removal, deburring, 
flash removal, and metallic surface finishing. 

Arc Machines, Inc. 
www.arcmachines.com 

6554 

Arc Machines will introduce its new AMI Model 
21 series fusion weld heads at the show, ca- 
pable of welding stainless steel tubing from % 
in. (3.3 mm) to 1 in. (25.4 mm) OD, and wall 
thicknesses up to 0.125 in. (3.175mm). 
Shown will be its automated tube clamping 
and alignment verification feature to reduce 
the setup time and increase production. 

ArcMeit• 
www.arcmeit.com 

6420 

ArcMeit• will spotlight its complex composite 
alloys, wires, and powders to combat corro- 
sion, abrasion, oxidation, and many other se- 
vere-service applications. The product line in- 
cludes composite alloys and thermally applied 
wire feed stocks to produce composite coat- 
ings and overlays for many industrial markets. 

Arc Products 
www.ap-automation.com 

7165 

Arc Products will detail its in-house services 
for support, design, and manufacturing of a 
wide range of automated welding products. Its 
services include electrical and mechanical en- 
gineering, fabrication, and assembly. Dis- 
played will be its own product line, AP Au- 
tomation, including seam tracking, torch height 
control (AVC), magnetic arc control, and a 
complete line of orbital welding equipment. 

Arc Specialties, Inc. 
www.arcspeciaities.com 

7412 

Arc Specialties will display at its booth its ro- 
botic, CNC, and PLC systems, as well as 
sample parts welded using the GTAW, PTAW, 
SAW, and RSW processes. 

ARCON Welding Equipment 
LLC 
www.arconweld.com 

6223 

ARCON Welding Equipment will highlight its 
Workhorse line of portable, inverter arc, and 
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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 1N12 (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 
One Arcos Drive • Mt. Carmel, PA 17851 
Phone: (570) 339-5200 • Fax: (570) 339-5206 

PArcos 

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



TECHNOLOGY     FOR     THE     WELDER'S     WORLD 

T0TA1 TORCH TECHNOLOGY 
Find out how our total torch technology can 
help your company save. Visit us at the 201 0 
AWS/Fabtech Show November 2-4 at the 
World Congress Center in Atlanta, Georgia. 

See what innovations and custom solutions 
we offer to help fill your piggy at booth 
#6355 

Enter for a chance to win one of two Apple 
iVads. Call to set up an appointment with a 
jebm member before the show and get ad- 
•tional entries. 301.846.4196 x 160 

m 
www.abicorusa.com 

FOR     THE     WELDE-B'S 

Welders are tough... their job 
doesn't have to be. ABICOR® 
Binzel is introducing the new light 
weight cable. Turning even the 
toughest jobs into lightweights. 
Booth #6355 

AWS WELDING FMA SME PMA METALFOR 

ABICOR 

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



stud welding machines designed for harsh en- 
vironments such as shipyards, mines, power 
plants, oil rigs, and paper mills, as well as fab- 
rication and maintenance operations. 

ArcOne 
www.arc1weldsafe.com 

7425 

ArcOne will showcase the latest products in 
its lines of autodarkening welding helmets, in- 
verter power sources, respiratory protection, 
and head and face protection products. Fea- 
tured will be hard hats, eyewear, goggles, vi- 
sors, and respiratory protection. 

Astro Arc Polysoude, Inc. 
www.arc1weldsafe.com 

7433 

The Astro Arc booth will feature its orbital and 
mechanized welding solutions, specializing in 
narrow-gap, hot wire GTAW, multiprocess 
cladding and seam welding machines, and 
tube, pipe, and sheet welding systems. 

ATI Garryson 
www.atigarryson.com 

7616 

ATI Garryson will display its lines of tungsten 
carbide burrs, routers, and abrasives at its 
booth. 

ATI Industrial Automation 
www.ati-ia.com 

7442 

ATI Industrial Automation will feature its 
robotic accessories and robot arm tooling, in- 
cluding automatic tool changers, multiaxis 
force/torque sensing systems, robotic debur- 
ring tools, robotic collision sensors, rotary 
joints, compliance devices, and robot end-ef- 
fector products. 

AT&M, Ltd. 
www.atmweiding.com 

6143 

Advanced Technology & Materials Go. will dis- 
play its fine metal products, including flux 
cored welding wire, special welding materi- 
als,superalloys, porous filtration materials, 
and filtration systems. 

Auburn Manufacturing, Inc. 
www.auburnmfg.com 

7061 

Auburn Manufacturing will showcase its line of 
high-performance textiles for extreme tem- 
perature protection wherever flames and ex- 
treme heat can be a danger. 

AVS Industries, LLC 
www.avsind.com 

6163 

AVS Industries will display its new silica fab- 
rics related to protection in welding and cut- 
ting environments. To be shown are four dif- 
ferent weights of satin-weave silica in widths 
up to 60 in. Fabricated parts made with engi- 
neered silica and fiberglass fabrics will be 
shown to demonstrate the performance ver- 
satility of these fabrics. Silica specialty textile 
products consisting of tapes, ropes and sleev- 
ing will be displayed. 

AW&S Co., Ltd. 
www.awands.co.kr 

6262 

Infinite Web• MODEL 355 

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

NEVER AGAIN 
buy another MIG 
weldina nozzl 

S.T.A.R. 
ingle & Tandem Annual Rent; 
program for MIG welding nozzles 

www.RentNozzles.com 
www.PerfectArcs.com   706.272.0133 ext.103 

Come see us in Atlanta! 

Booth 7123 
OFFICIAL 

FABTECH 

VENDOR 

For info go to www.aws.org/ad-index 
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optrel ag 
indusiriesirasse 2   9630 wattwil 
Switzerland  www.optrel.com 

See us at FABTECH booth # 7714 For info go to www.aws.org/ad-index 

Atlantic Welding & Safety Co. will showcase 
its complete line of lightweight, autodarkening 
welding helmets and filters at the show. 

Basis-Tech Industrial, Ltd. 7824 
www.safetywholesaledepot.com 

The company will display its line Crystal- 
Clear• line of autodarkening welding hoods 
and other safety-related equipment. 

Beijing Advanced 
Materials Co., Ltd. 
www.bam.com.cn 

6318 

Beijing Advanced Materials will showcase its 
products and services involving tungsten car- 
bide, tungsten-copper alloys, metal injection 
molding, and nickel-titanium shape-memory 
alloy wires. 

Beijing Flourishing Start Digital 
Technology Co., Ltd. 6142 
www.startsh.net 

Bernard Welding Equipment. 
www.bernardwelds.com 

6811 

Bernard Welding Equipment will display its 
line of GMAW air-colled and water-cooled 
guns and consumables, including hand-held 
and flux cored Dura-Flux guns and the Cen- 
terfire• family of noxzzles, tips, and diffusers. 

Blackjack Machine and 
Fab, Inc. 
www.pipejack.com 

7866 

BLUCO Corp. 
www.bluco.com 

6255 

Bluco's booth will highlight the company's 
modular fixturing system for welding features, 
3D tables, and a complete family of modular 
elements that can be assembled quickly and 
accurately to fixture just about any size and 
type of part. Shown will be how these systems 
can be used for fixturing for inspection, as- 
sembly, testing, and machining of large parts. 

BMM Welding Material Co. 
www.bjmmt.com 

6032 

BMM Welding Material will display its wide as- 
sortment of wires, rods, bars, and electrodes 
made from alloys of copper, aluminum, nickel, 
titanium, magnesium, hafnium, zirconium, 
tungsten, molybdenum, and silver. Also to be 
shown are its stainless steel wire, flux cored 
wire, gouging carbon electrodes, ceramic noz- 
zles, beads, backing, and related products. 

Bohler Welding Group 
USA, Inc. 7222 
www.bohlerweldinggroupusa.com 

Bohler Welding Group personnel will be at the 
booth to discuss your applications, specifica- 
tions, and approvals needed by today's inter- 
national welding community for the petrochem- 
ical, power-generation, maintenance, and 
repair industries. Displayed will be the com- 
pany's electrodes, wires, strip, flux, and flux 
cored wires. Shown will be products from four 
brands: Bohler, T-PUT, Soudokay, and DTP. 

Bolttech Mannings 
www.bolttechmannings.com 

7833 

Bolttech Mannings will feature its on-site heat 
treating equipment and on-site hydraulic 
torqueing, tensioning, stud-removal, and on- 
site machining services offered worldwide. 
Detailed will be its medium-frequency induc- 
tion, high- or low-voltage resistance and high- 
velocity combustion heating technology. 
Showcased will be its solutions for preheating, 
postheating, stress relieving, and heat treat- 
ing of materials to all recognized codes and 
special applications. 

Bonal Technologies, Inc. 
www.bonal.com 

6365 

Bonal Technologies will present its subhar- 
monic vibratory technology of metal at its 
booth. Shown will be its Pulse Puddle Arc 
Welding equipment and the Meta-Lax 2700- 
CC computerized stress-relief equipment that 
offers less weld distortion, and cracking with 
greater ductility. Also displayed will be 
portable equipment for field use. 

Bore Repair Systems, Inc. 
www.borerepair.com 

7721 

Bore Repair Systems will showcase its 
portable GMA bore welding machinery for on- 
site repair of worn bores on mining and con- 
struction equipment. 

Bortech Corp. 
www.bortech.com 

6033 
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LOCAL ACCESS 
to Global Brands 
and Trademarks 
Am«rico»: 
Newton, Houston, 
Toronto, Calgary 
Europe: 
United Kingdom 
Asia Pacific: 
Singapore 
Shanghai 

Middle East 
A India: 
Partner 
Distributors 

A SPECIAL 
METALS 

Welding Products Company 

INCONEL 
INCOLOY 
INCOFLUX 
INCO-CORED 
INCO-WELD 
MONEL 
NI-ROD 
NIMONIC 
DURANICKEL 
686CPT 
725NDUR 

ore trodemorlct of 
ttw Special MUtalt 
Group of Companies 

See us at FABTECH booth # 6447 For info go to www.aws.org/ad-index 

Bortech will detail its services working with 
companies that must make high-quality auto- 
mated circular GMA overlay welds, quickly, for 
machine repair, corrosion protection, abra- 
sion resistance, or repetitive circular fabrica- 
tion applications. Detailed will be its machines 
that are capable of cladding bores, outside di- 
ameters, flange faces, or conical surfaces for 
use in heavy equipment repair, pump and 
valve repair, and heat-exchanger nozzle 
cladding with bore sizes from 1 in. to 12 ft. 

Broco, Inc. 
www.brocoinc.com 

7122 Burny-Kaliburn 
www.burny.com 

7033 

Bosch Power Tool Corp. 
www.boschtools.com 

7162 

Broco and Rankin Industries will show a wide 
range of maintenance and repair welding, cut- 
ting and wear-resistant products. Featured 
will be exothermic cutting and underwater 
welding systems, and hardfacing and wear 
solutions products. Displayed will be a line of 
automatic and semiautomatic tungsten car- 
bide vibratory feeder systems for GMAW ap- 
plications. 

The complementary product lines of Burny® 
and Kaliburn® will showcase an array of con- 
ventional and high current density plasma cut- 
ting systems, including CNC motion control 
solutions for use with plasma, oxyfuel, and 
waterjet cutting machines, as well as for rout- 
ing, engraving, and dispensing equipment. 

The Bosch booth will display its complete line 
of power tools and power tool accessories in- 
cluding high-performance angle grinders, a 
complete line of cordless tools, shears, nib- 
blers, and bench-top tools for welding and 
metal fabrication. 

Buffalo Shrink Wrap 
www.buffaloshrinkwrap.com 

7626 

C H Symington & Co., Inc. 
www.chsymington.com 

6125 

Bowlin Engineering 
www.bowlinengineering.com 

6444 

Buffalo Shrink Wrap will display its complete 
line of heavy-duty shrink wrap and application 
equipment for protecting items during ship- 
ping and storage. Shown will be an easy-to- 
learn, step-by-step process to protect items of 
any size or shape. Discuss your specific pro- 
tection needs with personnel at the booth. 

C.H. Symington will feature air-carbon-arc 
gouging torches for manual, semiautomatic, 
or fully digital automatic gouging systems. 
Also on display will be an exothermic cutting 
torch with the related consumables, cable 
connectors with a 600-A ground clamp, and 
a new product, the twist-valve bonnet assem- 
bly torch. 

Bowlin Engineering will feature its services for 
building and installing water tables for cutting 
systems and downdraft, self-cleaning cutting 
tables. 

Bug-O-Systems/ 
Cypress Welding 
www.bugo.com 

6555 

Cadi Co., Inc. 
www.cadicompany.com 

6148 

Bradford Derustit Corp. 
www.derustit.com 

7108 

Bradford Derustit will demonstrate its lines of 
metal cleaners, pickling, and passivation 
products, cleaners, and degreasers. 

Bug-O Systems/Cypress Welding Equipment 
will introduce the Bug-O Fill-o-matic welding 
machine at the show; a small but powerful 
trackless fillet welder with stitch, and/or oscil- 
lation capabilities. Also on display will be a 
new line of positioning, work-holding and ma- 
terial-handling equipment. 

Cadi will showcase its high-conductivity cop- 
per alloys for the manufacture of resistance 
welding products and related welding compo- 
nents, plastic mold tooling, and numerous 
other applications. 

Carestream NDT 6120 
(A Division of Carestream Health) 
www.ndt.carestreamhealth.com 
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WONDER GEL 
Stainless Steel Pickling Gel 
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See us at FABTECH booth # 7108 

ACORN PLATENS 
A Solution to Meet Your Needs 

S'O'x 3'0'    5'0' 
2'6»x S'O"    5'0' 

• 95 Years of Service 
• Worldwide Distribution 
• All Products Shipped 

from Stock 

ACORN IRON Ci SUPPLY CO. 
Home of Acorn Platens 

For Further Information Call or Visit Our Website 
915 N. Delaware Ave. 

Philadelphia, PA 19123 

Phone:(610)287-3788 • Fax:(610)287-3396 
ileenback@aol.com • www.acorniron.com 

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

Carestream Health will display at its booth its 
various imaging solutions including X-ray film 
and digital X-ray products for the nondestruc- 
tive testing market. 

CGW-Camel Grinding Wheels will display its 
line of abrasive products, including resin- and 
vitrified-bonded grinding wheels and cut-off 
wheels, flap discs, coated, and superabrasive 
types. 

Changzhou Shine Science & 
Technology Co., Ltd. 
www.shine-xunan.com 

6146 

Carmel Industries 
www.carmelindustries.com 

7820 

Carmel Industries will showcase its lines of in- 
dustrial markers including ball-tip, pencils, 
felt-tip permanent ink types, multisurface 
marking crayons, high-temperature metal- 
marking crayons, erasable markers, grease 
pencils, and many other products. 

Changzhou Bestweld 
Imp. & Exp. Co., Ltd. 
www.hjwelding.com 

7158 

Changzhou Wujin Golden Globe 
Welding & Cutting Machinery 
Co., Ltd. 6056 
www.cn-goldenglobe.com 

Centricut® 
www.centricut.com 

6507 

Centricut®, a Hypertherm• brand, will dis- 
play its line of consumables for non-Hyper- 
therm mechanized plasma and laser systems. 

Cerbaco, Ltd. 
www.cerbaco.com 

7848 

Cerbaco will display its nonmetallic weld 
backings that permit complete joint penetra- 
tion welds from one side. The backings do not 
contaminate the welds. They are available in 
numerous formulations that can be specifi- 
cally designed for each process. 

Changzhou Bestweld will offer information on 
its welding and cutting products and spare 
parts exported to Japan, Europe, Mediter- 
ranean Sea, and America. 

Changzhou Golden Globe Welding & 
Cutting Equipment Co., Ltd. 7739 
www.czgg.com 

Changzhou Golden Globe Welding and Cut- 
ting Equipment Co. will highlight its services 
in manufacturing, welding, and cutting sub- 
assemblies. Its services include scientific re- 
search, manufacturing, and trade, using ad- 
vanced processes and equipment, with 
complete inspection facilities. 

Chart, Inc. 
www.chart-ind.com 

6436 

Chart will present its broad line of cryogenic 
and low-temperature products for the purifi- 
cation, liquefaction, distribution, storage, and 
end-user applications for natural gas, helium, 
nitrogen, argon, oxygen, and carbon dioxide, 
for use in a multitude of energy, industrial, 
commercial, and scientific applications. 

Chengdu Hanyan Technology 
Co., Ltd. 
www.swelder.com 

6020 

Chengdu Hanyan will feature its welding prod- 
ucts for the automotive and other industries. 

Changzhou Huarui Welding & 
Cutting Equipment, Co., Ltd. 
www.huaruiwelds.com.cn 

6238 China Daheng Group, Inc. 
www.aurosfty.com 

6341 

CGW-Camel Grinding 
Wheels USA 
www.cgwheels.com 

6232 

Changzhou Longren Mechanical and 
Electrical Co., Ltd. 6144 
www.longrenwelding.com 

The China Daheng Group will showcase its 
welding safety products, including hoods and 
visors. 
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OLYMPUS 
Your Vision, Our Future 

PHASED ARRAY FOR WELD INSPECTION 
Phased Array imaging provides many 

benefits for weld inspectors: fast, easy 

reproducible, and cost-effective. 

Olympus offers manual, semi-automated, 

and automated solutions for all your 

nondestructive weld inspection and code 

compliance needs. 

MEW' 

OmniScan MXU-M Software 
• Single-axis encoded or time-based C-scan 
• Higher A-scan refresh rate 
• Simplified user interface 
• DAC/TCG, ASME, JIS, and DGS sizing curves 
• AWS and API code wizards 
• Weld Package option with RayTracing• and Weld 

Overlay features 

See us at Fabtech 2010, Booth 6015 

For worldwide representation visit www.olympus-ims.com • info@olympusNDT.com 
For Info go to www.aws.org/ad-index 
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in Direct Manufacturing 
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will be on display at 

FABTECH 2010 
Visit booth 7642 and Prepare for Impact! 

To learn more about Sciaky's DM technology call 877.450.2518, or visit sclaky.com. 

CAGE Code: 53610 
ISO 9001:2000 ^59100:20048 
A Veteran-Owned Small Business 

For Info go to www.aws.org/ad-index 
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^itLECTRON BEAM 
"W&HNOLOGIES, INC. 

1275 Harvard Drive, Kankakee, IL 60901 USA 
Ph: 815-935-2211     FAX: 815-935-8605 

www.electronbeam.com 

See us at FABTECH booth # 6249 

You re Paymy Too    ^^^to± 
WMAAiAmmiv r           i 
Grinder Wheels! 

DGP oHers a complete 
line ot high-quality, 
low-cost replacement 
diamond gnnding 
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! 

u.   DMMOND GROUSD PRODUCTS, INC. 
•* "Tkt Tmm&trm FJertraJe Fxpfrts " 

2550 Annte Circle • Newtwy Park. CA 91320 
Tel 805 498 3837 • Fax 805 498 9347 

www.diomondground.com 

See us at FABTECH booth # 6455 

Chinese Mechanical 
Engineering Society, The 
www.cmes.org/engiish.htmi 

6047 

Stop by The Chinese Mechanical Engineering 
Society booth to learn about its various tech- 
nical products and consulting services. 

COB Industries will display at the booth a 
selection of products from its lines of pipe 
freezing equipment, Argweld® weld-purging 
products, Techweld• products, pipe plugs, 
pneumatic saws, Pro-Mag magnetic drills, 
and other specialized tools. 

CK Worldwide 
www.ckworidwide.com 

6233 
Computer Engineering, Inc. 
www.computereng.com 

6245 

COR-MET will showcase its wide selection of 
cored welding wires made from low-alloy 
steels and nickel- and cobalt-based alloys, in 
diameters ranging from 0.035 to 3/16 in. 
Shown will be products for high-temperature, 
and corrosion- and abrasion-resistance jobs, 
and joining, repairing, and overlay applica- 
tions. Also, the company will show its shielded 
metal arc welding electrodes. 

CK Worldwide will showcase its lines of ma- 
chine and hand-held GTA welding torches and 
accessories, flexible purge chambers, and 
tungsten electrodes and grinders at its booth. 

Stop by the Computer Engineering booth to 
see demonstrations of the latest next-genera- 
tion welding documentation software. 

Corewire, Ltd. 
www.corewire.com 

7948 

Computers Unlimited 
www.cu.net 

6362 

Corewire will display its lines of cored wires for 
hardfacing applications. 

Clean Air America 
www.clean-air.com 

7454 

Clean Air America will feature its complete line 
of air-filtration-related products, including 
turn-key solutions for promoting industrial air- 
quality. Representatives will be at the booth to 
discuss your specific needs. 

Cloos Robotic Welding, Inc. 
www.cloosrobot.com 

7445 

Cloos Robotic Welding will feature its tandem 
welding and laser hybrid welding technologies 
implemented into state-of-the-art robotic sys- 
tems. 

Computers Unlimited will demonstrate its 
Windows-based TIMS software, a fully inte- 
grated application for industrial, specialty gas, 
and welding supply distributors. Features in- 
clude cylinder tracking/management; CRM 
and order processing for gases, hardgoods, 
and rental equipment; RF inventory and ware- 
house management; truck dispatching for 
route and load optimization, and point-of-de- 
livery mobile computers; electronic vendor 
price updates, EDI and B2B e-commerce; 
document archiving/imaging, and dynamic 
data-analysis tools. 

Coxreels, Inc. 
http://www.coxreels.com 

7762 

Coxreels will feature its lines of heavy-duty in- 
dustrial-grade hose, cord, and cable reels, in- 
cluding spring-retractable hose and cord 
reels, hand-crank and motor-driven hose, and 
the EZCoil® safety series retractable reels 
with controlled rewind. 

CS Unitec, Inc. 
www.csunitec.com 

7507 

COB Industries, Inc. 
www.cob-industries.com 

7632 

Conductix Wampfler 
www.conductix.com 

COR-MET, Inc. 
www.cor-met.com 

7621 

7313 

CS UNITEC will feature a selection of products 
in its lines of pneumatic portable band saws, 
portable magnetic drills, hydraulic, electric and 
pneumatic band saws, pipe saws, sanders, 
polishers, surface-finishing tools, dust extrac- 
tion tools, vacuum systems, metal finishing 
tools, and nonsparking hand-held tools. 
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WELDING  END  PREP TOOLS 

For Highly Alloyed Tube & Pipe 

• Fully portable for on-site work 
• Self-centering and easy to setup 
• Torque-free and field-proven 
• Pulls thick chip without cutting oils 
• Bevels, faces and bores simultaneously 
• Performs any angle of welding end prep 
• Rugged, totally sealed construction 

For sale or 
rent, 24 hour 
shipment or 
less usually 

available 

escotool® 
A Unit of ESCO TECHNOLOGIES, INC 

See us at FABTECH booth # 3253 

Wijyjj 
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Give us a call today ... 800.321.2978. 

I P 
J/O'/Ii'-LLOY 

POSTLE 
INDUSTRIES,  INC. 
P.O. BOX 42037 • CLEVELAND, OH 44142 

www.postle.com    EMAIL: sparky@postle.com 

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

Shot & Grit 

AMASTEEL 
FROM ERVIN INDUSTRIES 

(800) 748-0055 

THE BEST QUALITY 

STOP BY AND SEE 
BOOTH # 

Stainless Shot 

AMACAST 
FROM ERVIN INDUSTRIES 

(800) 748-0055 

IN THE INDUSTRY 

US AT FABTECH 
3320 

Cyl-Tec, Inc. 
www.cyl-tec.com 

6344 

Cyl-Tec will showcase its compressed gas 
and cryogenic cylinders, and information on 
its cylinder services, and accessories for 
cylinder maintenance. 

DataWeld, Inc. 
www.dataweld.com 

7115 

DataWeld will show its AcuTrax, cylinder and 
container tracking software, and CylTech II, its 
flagship product designed to fit the unique 
needs of the compressed gas distributor in- 
cluding customer billing, managing your re- 
ceivables, establishing and maintaining an ef- 
ficient inventory, and generating monthly 
cylinder rental invoices. 

DE-STA-CO 
www.destaco.com 

7512 

DE-STA-CO will showcase its lines of clamp- 
ing, gripping, transferring and robotic tooling 
solutions for workplace and flexible automa- 
tion needs in support of the automotive, aero- 
space, food, pharmaceutical/medical, pack- 
aging, nuclear, and biohazard industries. 

Deloro Stellite. Inc. 
www.stellite.com 

7932 

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

Deloro Stellite will highlight its lines of high- 
quality wear- and corrosion-resistant products 
made from Stellite® and Deloro® alloys avail- 
able as castings, rods, powders, and wires. 
Also presented will be equipment for hardsur- 
facing applications. 
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As 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. 

• Take the QuickSwitch 
Speed Challenge! 

How fast can you switch? 
Find out at our booth 
at FABTECH in Atlanta, 
November 2-4, 2010. 
Winners of fastest time 
each hour will receive 
valuable Fibre-Metal head, 
face and eye protection 
equipment, plus a chance 
to win an Apple IPad! 

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. 

pai^TO 
by Honeywell 

www.fibre-metal.com 

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



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). 

jmM 
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Let us demons 
and lower defect rates with the high dL, 
machine welding can achieve. 

Worldwide installations in daily use 
prove that there is a better way. 

Pendant 

For Info go to www.aws.org/ad-inde 

MAG NATE CH ORBITAL WELDING SYSTEMS 

(+1) 860 653-2573 • info@magnatech-lp.com • www.magnatech-lp.com 



WELD TRAINING 
Hobart Institute of Welding Technology 

offers our comprehensive Technical Training 
courses throughout the year! 

Prep for AWS Certified Welding Supervisor Exam 

Prep for AWS Welding Inspector/Educator Exam 

Visual Inspection 

Welding for the Non Welder 

Arc Welding Inspection & Quality Control 

Weldability of Metals, Ferrous & Nonferrous 

Liquid Penetrant & Magnetic Particle Inspection 

Visit www.welding.org 
for course dates or call 

1-800-332-9448 
for more information. 

UOBART 
llOFWELDIN 

INSTITUTU 
WELDING TECHNOLOGY Li 

5 2010 Hobart Institute of Welding 
Technology, Troy, OH 

St. of OH Reg. #70-12-0064HT 

See us at FABTECH booth # 7009 

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. 

qZmmmi 
Start gaining your competitive 
edge, visit us online or call 
800.323.3471. 

Visit us at 

WEUUNGSHOW Sooth #7860 

AMERICAN TECHNICAL PUBLISHERS 
10100 Orland Parkway, Ste. 200-Orland Park, IL-60467-5756 
708.957.1100- Fax: 708.957.1101- 800.323.3471 

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

Dengensha America Corp. 
www.dengensha.com 

6563 Direct Wire & Cable 
www.directwire.biz 

7160 Durum USA 
www.durumusa.com 

6407 

Dengensha will display its new NDZ welding 
machines available in spot, nut weld, linear en- 
coder, and robotic models. Also to be shown are 
lightweight MFDC servo weld guns, inverter 
weld controls, robot integrated weld controls, 
automatic vibratory nut and bolt feeders, moni- 
toring equipment, and weld consumables. 

The company will feature its welding cables, 
power and jumper cables, plugs, receptacles, 
extension cords and accessories. 

Dissolvo®, LLC 
www.dissolvo.com 

7927 

DeWALT® 
www.dewalt.com 

6462 
Dissolvo will display its economical quick-dis- 
olving gas purge-dam materials for use with 
the gas tungsten arc welding of steel, steel 
alloy, and aluminum pipes. 

Durum will feature at its booth its lines of tung- 
sten carbide products and flux- and metal-cored 
wires, and PTA welding powders. Also to be 
shown are its thermal spray powders and wires. 

Dyanco Group International       7737 
www.dyanco.com 

Dynaco will display its quality welding con- 
sumables and services it provides to Author- 
ized Gas and Welding Distributors. 

DeWALT® will feature its extensive lines of 
abrasives and power tools and grinders. The 
company has introduced 980 new abrasive 
products this year. 

Diagraph MSP, an ITW Co. 7027 
www.diagraphmsp.com 

Diagraph will showcase its GP-X line of paint 
markers and newly redesigned Ideal-Mark 
permanent ink markers. It also will feature its 
stenciling and packaging products. 

Dr. Gold & Co. 
www.carrydate.com 

7117 Dynaflux, Inc. 
www.dynaflux.com 

7065 

Dr. Gold & Go. will display a line of tools for 
safely gripping and transporting smooth-sur- 
faced sheet materials and bulky items on the 
production floor and through narrow pas- 
sages. Shown will be the Garrymate® nonslip 
transport grips and Panel Grips that enable 
fast and efficient transport of metal, glass, 
granite and many other materials. 

Dynaflux will show its welding-related chemi- 
cal and equipment products including indus- 
trial chemicals, welding lenses and face 
shields, heat-tint removal systems, portable 
rod ovens, and water recirculators. 

Dynatorch, Inc. 
www.dynatorch.com 

6538 

Diamond Ground Products, 
Inc. 
www.diamondground.com 

6455 
DualDraw, LLC 
www.dualdraw.com 

6115 

Diamond Ground Products will feature its 
tungsten products and tungsten-preparation 
equipment which improve weld quality and 
welder productivity. 

DualDraw will showcase its indoor air-quality 
equipment featuring industrial downdraft tables 
and booths to maximize capture of welding 
smoke, grinding dust, and fumes. Shown will be 
the many standard designs that can be easily 
customized to meet customers' specifications. 

Dynatorch will exhibit its GNG plasma and 
oxyfuel cutting machines for plate and tube 
fabrication. Highlighted will be its low-cost, 
high-power-density servo-drive systems fea- 
turing its Animatics Smart Motors. 

Easom Automation 
Systems, Inc. 
www.easomeng.com 

6027 
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4Jj±^) ^UIII i£LM (jti$\ ^lya* tejJ' 
Zulii Welding Electrodes Factory Co. Ltd. 

Welding products - Industrial Equipment 

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

Eddie Kane Steel Products        7639 
www.eddiekanesteel.com 

E.H. Wachs 7011 
www.ehwachs.com 

E. H. Wachs will introduce its new EP 424, an 
ID mount end prep machine designed to 
bevel, compound bevel, J prep, face, and 
counterbore pipe, fittings, and valves, and 
which features the speed prep autofeed sys- 
tem. The company will also feature its diverse 
line of portable pipe construction and mainte- 
nance tools for cutting, squaring, beveling, 
and facing pipe, tube and vessels. 

Electron Beam 
Technologies, Inc. 
www.electronbeam.com 

6249 

Electron Beam Technologies will exhibit its 
new 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, reducing downtime due to wire 
changes. The latest innovations in OEM 
GMAW/FCAW composite coaxial cables will 
be presented. Engineers will be available to 
answer questions. 

Environmental Air Solutions 
www.keeptheheat.com 

6016 

The company will feature its KeepTheHeat• 
air-to-air heat exchanger, which recycles heat 
and provides ventilation without losing heat. 

EPE, Inc. 
www.everlastwelders.com 

7215 

ESAB Welding and Cutting 
Products 6521, 6611, 8039 
www.esabna.com 

ESAB will highlight its complete line of welding 
and cutting equipment and filler metals for virtu- 
ally every welding and cutting application. Fea- 
tured will be small and large gantry shape-cut- 
ting machines with oxyfuel, plasma, laser, and 
waterjet processes, arc welding equipment, au- 
tomated welding lines, plasma cutting ma- 
chines, gas apparatus, filler metals, and more. 

Essen Trade Shows 
www.essentradeshows.com 

7718 

Fab Tool Technologies 6358 
www.fabtooltechnologies.com 

FANUC Robotics America, Inc. 
www.fanucrobotics.com 

6655 

FANUC RoboticsAmerica will feature its more 
than 200 robot variations working in a wide 
range of industries including aerospace, al- 
ternative energy, automotive, consumer 
goods, food, pharmaceuticals, and medical 
devices. The company will also present its 
simulation packages, application software, 
controls, and integrated vision products. 

Fastenal Co. 
www.fastenal.com 

7727 

Fastenal will promote its extensive fastener 
distribution services that include a custom mix 
of immediately available inventory spanning 
17 product lines, along with inventory control 
solutions ranging from bin-stocks to point-of- 
use vending, as well as services for custom 
manufacturing, cut-to-length metals, weld-to- 
length handsaws, and fastener engineering 
and design support. The company has more 
than 2400 stores in North America. 

Fein Power Tools, Inc. 
www.feinus.com 

6155 

Fein will highlight its innovative tools for metal- 
working, the automotive industry, and interior 
remodeling. The company will emphasize its 
GRIT grinder with a unique modular system; 
basic belt grinders and mounted modules de- 
signed for specific tasks; the GRIT GX pro- 
gram for use in small workshops; and the GRIT 
Gl program designed for industrial use. 

Fibre-Metal/By Honeywell 7419 
www.northsafety.com 

Flame Technologies, Inc. 7627 
www.flametechnologies.com 

Flame Tech will launch its entirely new point-of- 
purchase approach for gas apparatus products. 
The company's new welding, cutting, and braz- 
ing outfits are now packaged in free heavy-duty 
canvas toolbags, providing contractors storage 
for cutting attachments, torch handles, cut- 
ting/welding tips, and other tools/equipment. 
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MERCER ABRASIVES 
NORTH AMERICAN HEADQUARTERS 
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NISH 
HIGH QUALITY, HIGHLY PROOUCTTVE ABRASIVES FOR 

CUTTING, GRINDING, BLENDING, and FINISHING 
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fra/n ^    raw J*I 

raj^HK*"' converted 
my conventional 

plasma torch to HD 
and saved up to 

$70,000 
"I got amazing cut quality with faster 
cutting speeds, reduced cleaning 
time, and longer lasting consumables. 
It meant less Tabor time, and a higher 
production rate. Over all I could not 
be more pleased with the product. 
Best of all I had no big capital outlay" 

Nick Skrumeda 
Plant Manager 
Brunswick Sted 

Call: 1-800-342-8477 or 
email: bills@attcusa.com 
for complete details 
www.attcphdsaves. com 

AMERICAN 
TORCH TIR 

-PUtma >«gli<M 
Oia Handanl M> turn 

' 

uto plMma tNgfi def 

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

See us at FABTECH booth #7547 



<*&§¥* Bug-0 / Magswitch . 
A new way to improve productivity. 

•vritch 

Bug-0 Systems proudly announces a new line 
of Bug-0 Magswitch on-off magnet bars, lifting 

i magnets and accessories. 

r 
Magswitch Advantages: 
Saves time and money. 
Faster/easier grounding. 

Replaces clamps. 

Welding angles that stay clean. 
Super strong, controllable hold. 

Fast and easy material handling. 
Fast, precise positioning and workholding. 

Call: 1-800-245-3186 
Visit: www.bugo.com 

BUG-0 SYSTEMS 
\M\ 161 Hillpointe Drive 

Canonsburg, PA 15317 USA 
http://www.bugo.com c€ 

* 
On/Off Rail Magnet 

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

ting/welding tips, and other tools/equipment. 
Gas apparatus is now available in clamshell 
packaging. Other new products that will be fea- 
tured include cutting kits, tote-a-torch kits, flow 
gauges, and specialty regulators. 

Folding Guard Corp. 
www.foldingguard.com 

7826 

Fronius will premier its high-frequency welding 
technology ranging from compact shielded 
metal arc, gas metal arc, and gas tungsten arc 
welding machines to complex automated weld- 
ing systems and spot welding. The company's 
products are manufactured according to prod- 
uct standards, UiyCSAapproval, and ISO 9001 
standards. 

brazing systems. The company will also fea- 
ture its fluxes in paste and powder forms for 
low-, medium-, and high-temperature braze 
applications, along with a supply of quality 
braze alloys. 

Folding Guard will premier its reliable engi- 
neered safety solutions, which include machine 
perimeter guarding comprised of frame welded 
wire panels, posts, doors, cable trays, wire 
chases, interlocks/interconnects, and light cur- 
tains. The systems meet or exceed current 
ANSI, OSHA, Canadian, and all European stan- 
dards. 

Freer Tool & Supply 7059 
www.freertool.com 

Frommelt Safety Products 6448 
www.frommeltsafety.com 

Frommelt Safety Products will feature a com- 
plete line of robotic and welding safety products 
including Category 4 interlocked automated 
barrier doors for robotic work cells, perimeter 
fencing, air filtration products, and fabric area 
protection. New products will be introduced in- 
cluding fabric enclosures for fume containment 
and unique solutions for robotic guarding. 

Fusion, Inc. 
www.fusion-inc.com 

6248 

gasgrab.com 
www.gasgrab.com 

General Tool 
www.gtdiamond.com 

7114 

7309 

Fusion will showcase its 40 years of providing 
automation solutions to manufacturers en- 
gaged in production brazing and soldering. 
The company will emphasize its approach to 
automating an application, which includes 
paste alloys, applicator equipment, and auto- 
matic machines with the intent of reducing 
costs and increasing productivity. 

FW Gartner 
www.fwgts.com 

G&J Hall Tools, Inc. 
www.gjhalltools.com 

Garg Sales, Inc. 
www.gargwire.com 

Gasflux Co. 
www.gasflux.com 

6411 

7759 

7813 

7805 

Fronius USA LLC 
www.fronius-usa.com 

7221 Gasflux will promote its specialized process of 
introducing a flux automatically into the flame 
for torch brazing in most manual or automatic 

General Tool will feature its unique process of 
adhering diamond to the outer face and edge 
of a substrate material and retaining the dia- 
mond under extreme load for the metal re- 
moval market. Anyone doing heavy grinding 
will benefit with improved throughput, less 
downtime, and less hazardous operations. 

Genesis Systems Group, LLC   7255 
www.genesis-systems.com 

Genie Products 6425 
www.genieproducts.com 

Genstar Technologies Co., Inc. 
(GENTEC) 7519 
www.genstartech.com 

Genstar Technologies will highlight its cutting 
and welding machines, high-quality pressure 
regulators, fittings, valves, welding apparatus, 
and various gas control and handling devices 
with distribution in 40 countries. Products are 
manufactured in an ISO 9001 certified facility 
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GAS SAFETY 
SOLUTIONS 
Let us build a solution for your 
compressed gas applications. 

• Flashback Arresters 
• Quick Connectors 
• Custom Heating Solutions 
• Gas Manifold Equipment 

Stop by our FABTECH/AWS booth #7755 for a 

FREE oxy/iuel gas safety demonstration1. 

v^v 

Superflash Compressed Gas Equipment / IBEDA Inc. 
28825 Ranney Parkway • Westlake, OH • USA • 44145 

www.oxyfuelsafety.com • sales@oxyfuelsafety.com 

Toll Free: 1-888-327-7306 

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

NiidaHQY 
Stainless, Nickel, 

and Low Alloy 
welding 

Consumables 

• Consistent High 
Quality Products 

• Technical Support 

In stock: St. Louis and Houston 

1.800.776.3300 
www.miclalloy.com 

See us at FABTECH booth # 7206 

• OCTOBER 2010 

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

Goff's Enterprises 7418 
www.industrialcurtains.com/fabtech 

Goff's will showcase its welding curtains and 
screens designed to withstand tough shop 
environments. Welding curtains and screens 
are custom made; constructed of strong, light- 
weight, extruded aluminum frame; block 
100% UV light; and flame retardant. 

Golden Eagle Minmetals (Beijing) 
Wldg Materials Co. 6051 
www.alloywelding.com.cn 

Goodtime Industry Ltd. 
www.goodtime.com 

Goss, Inc. 
www.gossonline.com 

6052 

7127 

Goss will feature its complete line of quality 
cutting, welding, brazing, soldering, and heat- 
ing tools that can be used in a variety of ap- 
plications, manufactured for 70 years. 

Gullco International 
www.gullco.com 

7533 

Gullco International will premier its automatic 
welding carriages, cutting carriages, welding 
automation, and accessories. The company 
will also feature services it provides through 
company-owned branches in many countries, 
as well as through an extensive worldwide 
distributor network. 

HAI Advanced Materials 
Specialists 6419 
www.haiams.com 

Hangzhou Appollo Import & 
Export Co. Ltd. 6037 

Harbert's Products, Inc./ 
Allied Flux Reclaiming Ltd.        6520 
www.recycleflux.com 

Harbert's Products and Allied Flux Reclaiming 
will feature a custom closed-loop SAW 
flux/slag crushing (reclaiming/recycling) serv- 
ice, which saves money, is environmentally 
friendly, and performs as new. 

Harper Trucks, Inc. 
www.harpertrucks.com 

7863 

Harris Products Group, The       6533 
www.harrisproductsgroup.com 

The Harris Products, a Lincoln Electric Co., 
will highlight its design, development, and 
manufacture of cutting, welding, brazing, and 
soldering equipment and consumables and 
gas distribution systems. 

HCStarck 6412 
www.hcstarck.com 

Hermes Abrasives Ltd. 6147 
www.hermesabrasives.com 

Hermes Abrasives will feature its industrial- 
grade coated abrasive products for a wide va- 
riety of wet or dry metalworking applications. 



Hobart Brothers Co. 6811 
www.hobartbrothers.com 

Hobart Institute of Welding 
Technology 7009 
www.welding.org 

Hobart Institute will showcase its staff of sea- 
soned professionals who offer advanced 
training in all major welding processes for the 
new student, as well as certifications and/or 
technical training for welders looking to ad- 
vance their skills. Customized training for cor- 
porate welding needs is available on or off 
site. A wide selection of world-class welding 
training and educational materials are avail- 
able for training or reference use. 

HOT COILS 
www.hotcoils.com 

7806 

Hot Coils will feature its new technology for a 
cost-effective, accurate, safe, and environ- 
mentally friendly method for hydrocarbon 
bake-out or preheat for pipe prior to welding. 

Hypertherm, Inc. 
www.hypertherm.com 

6507 

Hypertherm will highlight its products for every 
metal cutting need, including handheld sys- 
tems for portability and versatility, mecha- 
nized systems for around the clock work in 
highly demanding environments, and con- 
troller and nesting software for increased pro- 
ductivity and lower material costs. 

Hyundai Welding Products 
www.hdweld.co.kr 

7516 

IBEDA/Superflash Compressed Gas 
Equipment, Inc. 7755 
www.oxyfuelsafety.com 

SuperFlash Compressed Gas Equipment/ 
IBEDA will offer free oxyfuel safety demon- 
strations, which will provide safety information 
for gas users of all types. The company will 
also feature several new product lines, in- 
cluding a two-gas blender, a line of chemicals 
for compressed gas use, and the next gener- 
ation of quick-connectors for oxygen, fuel gas, 
and inert gas. 

igm Robotic Systems, Inc. 7433 
www.igmusa.com 

IMPACT Engineering, Inc. 6319 
www.impactwelding.com 

Impact Engineering will be exhibiting its arc 
weld monitoring equipment with an emphasis 
on the ARCAgent• product family for man- 
ual, fixed, and robotic welding. This family pro- 
vides monitoring for procedure qualification, 
auditing, missing weld detection, process 
control, and weld fault detection. 

In-House Solutions, Inc. 
www.inhousesolutions.com 

7460 

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- 

•jy/O D/F MACHINE SPECIALTIES 
KANO-HELD AUTOMATIC. ROBOTIC -WO' and TIO* WELONQ PRODUCTS 

NEW! 
Fully Water-Cooled-to-the-Ttp 
Docking Spool Torch 
Oracl or Ramol* Mounted 
850 Amp 

NEW! 
Robotic Docking Spool 

Water-Cooled Torch 
Av«*Mile m 22" 35* 

45' 60-4 90- 
MO Amp 

II! Ill 
• I 
11 • .    . 

NEW! 
TIG" Water-Cooled 
Docking Spool Barrel 
MMaMc/C«ramic NozdM 
MMar-CooMdeOOAinp 

Water-Cooled Pistol Gun 
MIG" Aluminum Welding 

l«4-3n2-ALV«rt 
650 Amp -• 

NEW!, 
Open-Arc Water-Cooled 
Gasless Overlay Torch 

7/64' ft 1'8" Wre 
850 Amp 

D/F MACHINE SPECIALTIES 
1780 Howard Drive 

Phoo* (507)8254300 
Fax: (507) 825-8203 

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

RedDArc 
We derentais 

When you're ready to weld. 

Welders 
Positioners 

Generators 
Specialty Equipment 

Rental, Lease, Fleet Management iS^B 

s 

Engine-Driven Welders 
Stick Welders and Paks 
Multiprocess Welders and Paks 
Advanced Process Welders 
Multloperator DC Converters 
Wlrefeeders 
Automatic Girth and Vertical Up Welders 
Positioners, Manipulators, Turning Rolls 
Power Generation and Distribution 
Induction Heating Equipment 
Gas Cylinder Cages 
Welding Fume Extractors 
Dry Ice Blasting Systems 

c 

q r^iis iliHC i 

M -^31                               ^B^jM^k. 

I 

i- 

s. reddarc.com 1-866-733-3272 

See us at FABTECH booth # 7023 
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CONCOA Cryogenic Solutions: 
Efficiency via Technology ^"^^ u 

CONCOA 643 
IntolliSwitchll- 

Better ga» manogement, \c%i wente. 
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CONCOA MM 
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j   ot FABTECH November 2 4, Boo* No. 3233 
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master CAD/CAM-based offline programming 
software that integrates robot programming, 
simulation, and code generation. Applications 
including trimming, deburring, deflashing, 
grinding, and mold machining. 

Indura SA 
www.indura.net 

7840 

Industrial Air Solutions & 
Coral SPA 7954 
www.industrialairsolutions.com 

Innerspec Technologies 
www.innerspec.com 

6121 

Innerspec Technologies will feature its ultra- 
sonic electro-magnetic acoustic transducer 
(EMAT) technology for nondestructive testing 
of metallic parts and components. EMAT 
technology does not require couplant, is not 
affected by surface conditions, permits easier 
deployment of probes, and it can generate 
unique wave modes. 

Innov-X Systems 
www.innovx.com 

6165 

The company will highlight the world's small- 
est and lightest analyzers for nondestructive 
metals analysis. It will feature the Innov-X 
handheld XRF analyzer designed for in-field 
testing, and provides on-site alloy chemistry 
and grade ID for stainless, Ni/Co, high temps, 
exotics, catalysts, coatings, precious metals, 
and thin wire. 

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

Insights & Research 7641 

Insights and Research will conduct a market- 
ing research survey. The company wants your 
opinion. Come by and see if you qualify for the 
study. 

Instrument Technology, Inc.      7440 
www.scopes.com 

Interactive Safety Product, Inc. 7711 
www.helmetsystems.com 

Intercon Enterprises, Inc. 
www.intercononline.com 

7738 

International Welding 
Technologies, Inc. 6026 
www.internationalwelding.com 

The company will feature its complete line of 
stud welding equipment and fasteners, in- 
cluding for special-purpose equipment. 

InterTest, Inc. 
www.intertestinc.com 

7767 

InterTest will premier its specialized vision 
products, remote visual inspection (RVI) 
tools, and nondestructive testing (NDT) 
equipment, including borescopes and fiber- 
scopes. The company will feature its IShot Im- 
aging brand and its capabilities at providing 
custom solutions to view and access areas 
previously out of reach. 

IPG Photonics 
www.ipgphotonics.com 

7203 

IPG Photonics will showcase its high-power 
industrial fiber lasers, diodes, and amplifiers 
operating from 10 W to more than 50 kW for 
applications such as materials processing, 
telecommunications, medical, and other ad- 
vanced applications. 

Iq Valves 
www.iqvalves.com 

7712 

Ironworkers Management 
Progressive Action Cooperative 
Trust (IMPACT) 8054 
www.impact-net.org 

IMPACT is a labor management Taft Hartley 
trust whose primary mission is to expand job 
opportunities for union Ironworkers and their 
signatory contractors through progressive 
and innovative labor management coopera- 
tive programs. 

Jasic Technology Co. Ltd. 
www.jasic.com.cn 

7317 

Jasic Technology will feature its complete line 
of welding equipment including inverter weld- 
ing machines, welding generators, pipe han- 
dling equipment, and automation systems. 

Jayesh Industries Ltd. 
www. j ayeshgroup.com 

6442 
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Hlirai 
Can YOU Afford to Pay 2 Margins? 

One for the Actual Manufacturer 

AND 
one for Blue & Red 

Why Not Buy Factory Direct? 
From Your Authorized ArcOne Distributor 

PRICE - PERFORMANCE - •UALITY 

Visit Us 
At Fabtech 

Booth: #7425 

CARRERA 

For Info go to www.aws.org/ad-index 
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WWW.ARC 1 WELDSAFE.CDM 



NEiniF&nM 
Weldmex MEXICO 

Want to Find Your Next Great Lead? 
Head to Monterrey! 

Join AWS in Mexico as an exhibitor at Weldmex 2011! 
Mav 11-12,2011 

• \< 

*. 

As an AWS Weldmex exhibitor voull meet with 

eager huyers in the lollowing iiuiii\iriev 

' Aerospace *Agri(,iilliire •( ontracl Manulaitiiring 

• (lonstriielion • Me.iw I i|iiipmeiil •And more! 
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For AWS VV«ldm«x exhibitor information, visit 
www awsweldmex.com or call (305) 443-9353 ext 297 

AmericmWoMni SocMy* 

See us at FABTECH booth #8003 



NICROBRAZ. 
The Pioneer in Nickel Brazing Products & Solutions Since 1938 

High-Temperature Filler Metals 
Powders, Rods, Pastes (Application 
by Screen Print, Roiler coating, 
Stencil, Spray or Extrude), Transfer 
Tape and Sheet 

Nickel (Nicrobraz) 
Iron (Niferobraze) 
Copper (CuBraz•) 

Forms: Gas Atomized 

Brazing Aids 
Nicrobraz Flux 
Nicrobraz Cements 
Nicrobraz Stop-Off• Materials 
NicroBlaste Grit 
Nicrogape Alloys 

Special Applications 
EXP materials - Custom formulations 

Application Systems 
NicroSpray* 

Quality 
Approvals: ISO 9001:2000 with 
AS-9100:2004Rev. B 
On-site Chemical and Metallurgical 
Laboratory 

Brazing School 
May 11 -13 & November 16-18, 2010: 
3 day training course in Cincinnati, 
OH. Thorough training on furnace 
brazing. Includes practical experience 
on the shop floor 

For Technical Services and 
Brazing School Registration 
Contact: Lydia Lee, MME, MBA 
Director of the Brazing Engineering Center 
Phone: 248-585-6400 ext. 252 
E-mail: lydialee.brazing@wallcolnnonoy.conn 

JVA Wall Colmonoy Corporation 
World Headquarters: 
101 W. Girard 
Madison Heights, Ml 48071 
Tel 248-585-6400 
Fax 248-585-7960 

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

Jayesh Group will emphasize its capabilities 
in manufacturing, importing, and exporting 
ferro alloys, metals, minerals, and chemicals 
for the welding electrode industry, steel 
plants, and foundries. 

JAZ USA Inc. & Bullard 
Abrasives, Inc. 
www.jazusa.com 

7248 

JAZ USA, a wholly owned subsidiary of JAZ- 
ZUBIAURRE, S.A., will feature its wire 
brushes, which includes a wide range of in- 
dustrial power brushes, tube brushes, hand 
scratch brushes, and engineered brushes for 
specific application needs manufactured to 
ISO 9001:2000 standards. 

Jetline Engineering 7019 
www.jetline.com 

Jingyu Welding & Cutting 
Co. Ltd. 6138 
www.jingyuwelding.com 

The company will highlight its welding and 
cutting products for GTAW, GMAW, and PAG 
along with spare parts, electrode holders, 
gouging torches, earth clamps, amphenol 
plugs, and welding masks. 

Jlc Electromet 7841 
www.jlcelectromet.com 

John Tillman Co. 7655 
www.jtillman.com 

Add Water   , 
\ Promising Nw (areer Today 
In Commercial Diving 

The Higfu^t level irf C eftik jfions jt 
Thf MoM Preshgwin Academy With 

A 3S Year RepuMion. 

Aim High. DM Deep. Train In S Moothi in 
A Kewarding And Unique Careef. 

/C^DIVERS 
.(»)ACADEMY 
\t&*   INTCRNATIOWAl 

linr •«» qtuMy 

iC«y«m>Mrwy 

Classes Now Pcrrr TQ Call Today! 

800-238-DIVE 
.   www.divB'sacademycon 

For info go to www.aws.org/ad-index 
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The Nissen 
FELTIP PAINT 
MARKER has been 
designed for heavy 
industrial use, where 
a clean or dry surface 
very rarely exists. Even 
under these conditions, the < 
durable tip, and paint will 
mark on almost any surface. 

• Specifically formulated to 
write through oil and water. 

• The UV resistant marks will not 
chip, peel, or fade. 

• Marks will withstand temperatures 
in excess of 500oF. 

• Marking Range -40oF to 200oF. 

215-886-2025 
www.nissenmarkers.com 

For a free sample of this product, please visit us at 
www.nissenmarkers.com/offers/aws 

See us at FABTECH booth # 7105 

PIPE/TUBE BENDERS 

DIGITAL PROGRAMMING 
ALL STEEL FRAME 
2-1/2" PIPE CAPACITY 

PLUS... 
ANGLE ROLLS 
PLATE ROLLS 
REBAR BENDERS 
IRON WORKERS ARELr 

CORPORATION    ' 

^ ' "v/O / "l/J/^O     FABRICATING MACHINGRY 

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

Tillman will highlight its 80 years of supplying 
industry with more than 2000 welding protec- 
tive items including gloves, clothing, blankets, 
screens, and accessories. 

Joysun Abrasives Co. Ltd. 7163 
www.joysunabrasives.com 

JP Nissen Co. 7105 
www.nissenmarkers.com 

Nissen will feature its full product lines of ball- 
point metal markers, Feltip paint markers, solid 
paint markers, low chloride markers, and spe- 
cialty paint markers for use in any marking ap- 
plication and to fill the needs of professionals. 

has expertise in a vast range of applications 
throughout a multitude of industries. 

super-duplex flux cored wire DW-2594 as well 
as an extremely low-fume E70C-6M metal 
cored wire. 

Kemper America, Inc. 
www.kemperamerica.com 

6562 
Koike Aronson, Inc./Ransome 
www.koike.com 

6855 

Kemper America will offer its full line of mobile 
and central extraction units for welding and 
metal cutting smoke. The company will show 
its stay-in-place source extraction arm as well 
as options for downdraft tables and filter cells. 

Kimberly-Clark 
Professional/Jackson Safety 
www.kcc.com 

7265 

Koike Aronson/Ransome will showcase its 
cutting machines, welding positioning equip- 
ment, portable welding and cutting machines, 
and gas apparatus. The company will intro- 
duce Plate-Pro Extreme, a new dual-side- 
drive, plasma and oxyfuel cutting machine. 
There will also be multiple new products ex- 
hibited and demonstrated from each product 
line. 

Kamman Group 
www.kammangroup.com 

7654 

Kamman Group will showcase its capabilities 
as a producer and exporter of quality ferro al- 
loys, metal powders, metals, and minerals 
and chemicals in powder form for the require- 
ments of welding electrode and hardfacing in- 
dustries, providing critical raw materials in 
customized sizes. 

Kawasaki Robotics (USA), Inc. 
www.kawasakirobotics.com 

7314 

Kawasaki Robotics will emphasize its robots 
and systems with the debut of the new R-Se- 
ries robots and E controller, providing reliabil- 
ity, speed, and simple maintenance. With over 
88,000 installations worldwide, the company 

Kimberly-Clark Professional and Jackson 
Safety will highlight their lines of products for 
safety needs, including personal protective 
equipment, welding safety products, and work 
zone solutions. The company will offer a 
range of products from welding helmets with 
autodarkening technology, to a comprehen- 
sive range of safety eyewear and goggles, 
road safety, and worker visibility solutions. 

King Architectural Metals, Inc.   6363 
www.kingmetals.com 

Kobelco Welding of 
America, Inc. 6524 
www.kobelcowelding.com 

Kobelco will feature flux cored welding wires 
and introduce its new high-nickel alloy flux 
cored wire DW-N625 (ENiCrMo3T1-4), and 

KUKA Robotics Corp. 
www.kukarobotics.com 

7363 

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. 

LA-CO Industries/Markal 
www.markal.com 

7202 

LA-CO/Markal will feature a complete line of 
high-performance marking products, which 
include solid paint markers, liquid paint mark- 
ers, felt-tip ink markers, metal markers, and 
temperature indicators all designed to meet 
difficult industrial marking applications. 
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Select-Arc Delivers 
When your critical welding require- 
ments demand a high quality, low 
alloy, gas-shielded, flux cored elec- 
trode, insist on specifying Select-Arc. 

Select-Arc offers an expanding lineup 
of over 50 premium wires specially 
designed for welding low alloy and 
high strength steels. Whatever your 
application - from bridge construction 
to oil exploration equipment, pressure 
vessels to petroleum plants, mining 
machinery to submarines, and so 
many others - we can provide the 

flat and horizontal or all position low 
alloy electrode that is ideally suited 
to handle your individual need. 

Select-Arc's comprehensive selection 
of low alloy electrode grades includes: 
• Nickel Bearing 
• Nickel-Molybdenum Bearing 
• Nickel-Molybdenum- 

Chromium Bearing 
• Manganese-Molybdenum Bearing 
• Carbon-Molybdenum Bearing 
• Chromium-Molybdenum Bearing 
• Weathering Steel 

For more information on choosing 
the Select-Arc low alloy electrode 
that is just right for your specific 
welding requirement, call us today 
at 1-800-341-5215 or visit our 
website at www.select-arc.com. 

SELECT 

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



THERE ARE MANY REASONS WHY WE HAVE 
EARNED THE TRUST OF OUR CLIENTS. 
THE MOST IMPORTANT...    WE CARE... 

Since 19&4 INDURA cares about manufacturing top 
quality rriq wire ER7C)S-6, maintaining the most stnet 
quality and care for the env roment I ISO 14001). 

We care on training and assisting our distributors to 
implement technological so'utio ns to its customers, 
to be more efficient and profitable. Our client's 
challenges become our challerges. 

With warehouses strategically located trouqhtout the 
country. INDURA cares on timely, efficient, and cost- 
effective distribution, so our customers may devote 
the r time, capital and resources to their core business 
and those things they do best. INDURA miq wire is 
delivered just in time. 

INDURA wire is annually approved by; American Bureau 
of Snipping. Loyd's Register of Shipping. Bureau Ventas, 
Germamshcr Loyd's. Det Norske Veritas, Canadian 
Welding Bureau. 

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

See us at FABTECH booth #7840 
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Distribution 
Indura just on time. 

A Chtean Company 



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

Lab-Volt Systems, Inc. 7661 
www.labvolt.com 

Laborsing Import & Export 
Trading Corp. 6046 
www.laborsing.com 

Lapco Mfg., Inc. 6218 
www.lapcomfg.com 

Laserage Technology Corp.       7113 
www.laserage.com 

Laserage will feature its CO2, Nd:YAG, and 
fiber laser systems that precisely cut, drill, 
scribe, weld, and heat treat a wide variety of 
materials including ceramics, composites, 
plastics, glass, rubber, metal, and most mate- 
rials, with capabilities in medical implants, 
medical instruments, electronic substrates, 
and aerospace flight critical assemblies. 

opment, and manufacture of arc welding prod- 
ucts, robotic arc welding systems, welding 
fume control equipment, and plasma and oxy- 
fuel cutting equipment, as well as brazing and 
soldering alloys. 

Linyi Shili Graphite Electrodes 
Manufacturing Co. Ltd. 6139 
www.shilicarbon.com 

LONGEVITY Welding & Cutting 
Products 7508 
www.lweld.com 

Mactech, Inc. 
www.mactechonsite.com 

7719 

LORD Corp. 
www.LORD.com 

7210 

Liburdi Dimetrics Corp. 
www.liburdi.com 

6516 

Liburdi Dimetrics will highlight 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 con- 
trollers for applications in turbine, aerospace, 
nuclear, industrial, and automotive industries. 

Lincoln Electric Co. 6633, 6640, 6642 
www.lincolnelectric.com 

Lincoln Electric will premier its design, devel- 

Lord will showcase its high-strength structural 
adhesives that bond a variety of dissimilar 
materials, thin-gauge metals, composite, 
plastic, wood, rubber, and glass. 

Lucas Milhaupt, Global Brazing 
Solutions 6467 
www.lucasmilhaupt.com 

Lucas-Milhaupt, a Handy & Harman Co., will 
feature its metal joining products and services 
such as alloys, fluxes, automated equipment, 
product design, training and technical assis- 
tance, and brazing and soldering materials to 
the electrical/electronic, appliance, and trans- 
portation markets worldwide. 

Luvata Ohio, Inc. 
www.luvata.com 

6333 

Mactech, an on-site machining and heat- 
treating service company, will offer sales, 
service, and rental information on all of its 
equipment. The company will also provide 
technical support as well as designing equip- 
ment solutions. 

Magmaweld (Oerlikon Kaynak 
Elektrodlari Ve Sanayi A.S.)       7617 
www.magmaweld.com 

Magnatech LLC 7543 
www.magnatechllc.com 

Magnatech will display equipment for orbital 
tube/pipe welding applications. A range of mod- 
els provides the precision, consistency, and 
high-duty cycle of GTAW/FCAW machine weld- 
ing. The Tubemaster power source with Auto- 
program will be demonstrated welding sanitary 
stainless tubing. The company's Pipemasterfor 
multipass welding will also be featured. 

MagneGas Corp. 7837 
www.magnegas.com 

Maryland Brush Co. 7722 
www.marylandbrush.com 

Maryland Brush will show its wire brush prod- 
ucts, including wheels and cups. 
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Bony ghowrtoob 
_        | Layout Tools & Burning Guides] 

uiuiiu.flangeuiizord.com 
'Wildtrs Cholct for Quality*' 

Purchase from your local welding distributor 

Made in the 
U.S.A. 

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

Matheson Tri-Gas, Inc. 7555 
www.mathesontrigas.com 

Mathey Dearman, Inc. 6307 
www.mathey.com 

Mathey Dearman will exhibit its patented cut- 
ting and beveling machines for all types of 
pipe and pipe diameters along with pipe align- 
ment and reforming clamps for welders and 
pipefitters requiring fast, accurate fitups. 

Mercer Abrasives 
www.mercerabrasives.com 

6322 

Matuschek Welding Products, 
Inc. 
www.matuschek.com 

7141 

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 mid- and high-frequency in- 
verter power supplies for sheet metal welding 
and microwelding, including precision weld 
heads and hand-held process analyzers. The 
company's controllers offer adaptive feed- 
back, QC software solutions, tolerance band 
control, and fault alert capabilities. 

Maxal, Inc. 7159 
www.maxalinc.com 

Mel Mikroelektronik GmbH 6111 
www.melsensor.de 

Meltric Corp. 7110 
www.meltric.com 

Mercer Abrasives will showcase its industrial 
files. New to the company's line is the Spot 
Welder Tip File. This 10-in. file is designed to 
clean welder tips to increase effectiveness 
and extend life. The file has a cut edge on the 
concave side and a safe edge on the other. 
The company will also highlight its flap discs, 
grinding wheels, and wire wheels for welders. 

Meta Vision Systems, Inc. 7561 
www.meta-mvs.com 

Metabo Corp. 6343 
www.metabousa.com 

Metabo will offer its power tools and abra- 
sives. 

cleaners, dust collectors, portable collectors, 
downdraft tables, clean air booths, source 
capture arms, and mist collectors. The com- 
pany will also be introducing its new line of 
MISTMAX extended life, high-efficiency mist 
collectors. All equipment is built to fit cus- 
tomer's specific needs, fabricated to boost 
productivity, increase safety, and reduce 
maintenance costs. 

Midalloy 
www.midalloy.com 

7206 

Midwesco Filter Resources, Inc.7614 
www.midwescofilter.com 

Miller Electric Mfg. Co. 
www.millerwelds.com 

6811 

Metallizing Equipment Co. 
PVT Ltd. 
www.mecpl.com 

6421 

Miller Electric will present its arc welding and 
welding safety equipment for fabrication, man- 
ufacturing, general metalworking, construction, 
maintenance, and other applications. 

Metallizing Equipment will feature its thermal 
spray products, including HVOF as well as 
arc, rod, and flame sprays. 

Metals & Materials Engineers    6140 
www.mmelab.com 

Micro Air Clean Air Systems      6217 
www.microaironline.com 

Micro Air will present its line of industrial air 

Mission Air Systems LLC 
www.missionairsystems.com 

7764 

Mission Air Systems will focus on heavy-duty 
and challenging situations involving the treat- 
ment of air for occupational health and equip- 
ment reliability purposes. This can involve any 
or all of the following: particulate, chemical, 
climate control, and energy recovery systems. 

MK Products, Inc. 
www.mkproducts.com 

6432 
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KISWE 

Our world class manufacturing plant 
in Florence, Kentucky is a showplace 
for producing the highest quality 
welding materials in North America. 

Visit our website at: 
www.kiswelweldingproducts.com 

•"am 

11 
Mild 9eei 
Covwed Electrodes 

Mild Sleel 
& Low Alloy 
Flux Cored Wires 

Mild Sleel 
& Low Alloy 
TIG & MIG Wires 

V/   KlSrt,, 

Stainless Steel 
Covefed bledrc 

Sti»inles.s Stets 
Flux Cored Wires 

Stainless Sleet 
TIG & MIG Wires 

7950 Dixie Highway Florence KY 41042 USA 
General Office Phone 859 3710070   Fax 859 371 5210   Email kiswel@kiswelusa com 

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



Kobelco 
has a method 
for quality. 
• Stainless steel flux-cored wire 
• Mild steel flux-cored wire 
• Mild steel solid wire 

PREMIARC 

DW-N625 
(AWS AS. 34 EniCHMo3T1-4) 

NOW ON SALE! 
Stabl* Arc & consistent high quality 
Nickal tMMd alloy Flux Cored Wire. 
Call us now for availability in 
your area. 

KOBELCO WELDING OF AMERICA INC 
47S5 Alpir* Dr.. Suit* 250 
Stafford, Texas 77477 
281 240-5600   Fax: 281-240-5625 
www.kobelcowelding.com 

For Info go to www.aws.org/ad-index 
See us at FABTECH booth #6524 



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 V2010-UDR Weld Analysis Video System. 

The V2010-UDR video system is specially 
designed to work in the blinding light of arc 
and laser welding. With a dynamic-range of 
1,000,000-to-l, the camera can capture both 
arc light and metal 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 V2010-UDR system 
is turnkey and ready-to-run, including 
software, laptop computer and camera. Visit 
www.intertest.com, or call 908-496-8008 for 
more information. 

FabTech Booth #7767 • Atlanta, GA • Nov. 2 - 4,2010 
908-496-8008 • 800-535-3626 • Monday - Friday 8am - 5pm est. 

Call us today to schedule a demonstration! 

InterTest Inc • 303 Route 94 • Columbia, NJ 07832 • 908-496-8008 • www.intertest.com • weld@intertest.com 

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

Motoman Robotics 
www.motoman.com 

7347 

Motoman's booth will feature several new ro- 
bots. The SDA10 dual-arm robot with human- 
like flexibility is ideally suited for assembly, 
part transfer, machine tending, packaging, 
and other handling tasks that formerly could 
only be done by people. The flexible, 7-axis 
VAMOO and the slim, 6-axis MAI400 welding 
robots are both ideal for use in high-density 
workcells with multiple robots working in close 
proximity and also for applications requiring 
access to parts in tight spots. 

MTA USA 7960 
www.mta-usa.com 

MTA USA will display its water chillers. 

MultiView, Inc. 6061 
www.multiview.com 

Nation Coating Systems, Inc.    6410 
www.nationcoatingsystems.com 

Nation Coating Systems will highlight its ther- 
mal spray samples and polymer coating. 

National Ornamental & Misc. 
Metals Assoc. 6214 
www.nomma.org 

National Standard LLC 7303 
www.nationalstandard.com 

A 
THEKMALSHAY 

Thermal Spray Technology 
Highlighted At Fabtech Show 

tSiOCUJIOH 

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

Tuesday, November 2, 2010 •   Registration Code: W38 

Thermal Spray Technologies: 
High  Performance Surfaces  Conference 

4 Sessions, 14 Speakers • 9:00 AM - 4:00 PM 
Wednesday, November 3, 2010 •  Registration Code: W23 

Thermal Spray Pavilion Exhibitors 
November 2-4, 2010 •   Visit Aisle 6400 Hall C 

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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See us at FABTECH booth # 6547 For info go to www.aws.org/ad-index 

THE LEADING MANUFACTURER AND MASTER DISTRIBUTOR OF 
BRASS, BRONZE, AND COPPER ALLOYS IN THE USA 

See us at FABTECH booth # 3068 For info go to www.aws.org/ad-index 

National Standard will be introducing its Tru- 
Core flux cored welding wire line of products as 
well as the Smart Pak bulk weld wire package, 
which is 100% recyclable as corrugated (no sta- 
ples or metal rings) with the added feature of 
being able to accommodate the three primary 
wire payout systems: direct pull, round cone, 
and square base with round cone. 

Nederman USA 
www.nederman.com 

7607 

Nederman, a company focused on providing 
solutions for a cleaner and safer work envi- 
ronment, will exhibit its products used in cap- 
turing and filtering welding smoke; extracting 
and filtration of particles from cutting and 
grinding, filtration, and cleaning of oil mist; 
and a line of hose and cable reels for air/water 
and electricity delivery. 

Nelson Stud Welding 6532 
www.nelsonstudwelding.com 

New Fire Co. Ltd. 6339 
www.newfire.biz 

New Fire will feature its industrial thermal in- 
sulating, welding and cutting, and safety pro- 
tector products. 

Newland (Tianjin) Welding 
www.groco.cn 

6040 

Nimak Braeuer North America, 
Inc. 7745 
www.nimak.us 

Ningbo Kimpin Industrial 
Pte. Ltd. 
www.kimpin.com 

6136 

Ningbo Powerway Alloy Material 
Co. Ltd. 7118 
www.pwalloy.com 

Nordfab Ducting 
www.nordfab.com 

7663 

Nordfab Ducting will display its ducting ideally 
suited for dust, mist, and fume collection. The 
company's Quick-Fit (Q-F) ducting installs 
quickly, is adaptable to existing ducting, is 
reuseable, and can be taken apart for cleaning 
and reconfigured without tools. 

North (Nanjing) Instrument 
Technology Industries Group    7710 
www.northgroup.cn 

Norton/Saint Gobain Abrasives 7633 
www.nortonindustrial.com 

Norton will showcase its abrasive products that 
are engineered to give excellent performance 
for specific applications classified in good, bet- 
ter, and best performance/price tiers. 

NSRW 7832 
www.nsrw.com 

Ocean Machinery, Inc. 7933 
www.oceanmachinery.com 

Ocean Machinery will spotlight its welding po- 
sitioning and beam turning device. 
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REDEFINING WELDER PROTECTION. 
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ARC ARMOR 
- WtlMM* riMIICTION - 

HEAD & FACE  HAND & BODY  RESPIRATORY  HEAT STRESS 

Experience the Arc Armor• Difference. IViillerWelds.com 

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



What's New in 
Weld Consumabl 

Dcvdopcrtofni 
up wilh the pace 

Atunta will cover new jps 
such as citrp strength enhji 
and ferntu aiutrnittc dissim 

will also be covered, as well as numen 
hardfacifiK, FCAW, and iiutal core. 

For the latest conference information, visit our websht 
www.aws.or|i/coiiierences or call 800-44 S 

See us at FABTECH booth #8003 



FILLET WELD GAUGES 
FROM 1/8 " TO 3" 

8 PC. SET 
1-1/8" TO 2" 8 PC. SET 

2-1/8" TO 3" 

W%0 'T^ 
7 PC. SET 

ALL STAINLESS 
STEEL 

MADE IN U.S.A. 
i -r^ r 

• f/^,-4 
P.O. BOX 218 • STEVENSVILLE, MICHIGAN 49127 

PHONE: 269/465-5750 • FAX: 269/465-6385 
Email: info@galgage.com • Web: www.galgage.com 

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

www.EULLDD.caM BEVELLING MACHINE 

L QUICK SETUP TIME 

KBM 
Produce clean bevels with no 
thermal distortion 

Bevels angles 22° to 55° 
(other angles available) 

Hydraulic and Adjustable 
undercarriages available 

Bevels Mild Steel, Stainless 
Steel, and Aluminium 

Reduce cost and save time by 
minimising defects and poor fit 
up 

BULLCD   INTERNATIDNAL  INC. -  U.S.A 
21568 Alexander Road    -  Cleveland   -  Ohio   -  44146 

Tel: 440-439-8333     Fax: 440-439-3634     e-mail: ussales@gullco.com 

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

OKI Bering 
www.oki-bering.com 

Olympus 
www.olympus-ims.com 

7243 

6015 

Olympus will provide ultrasonic testing, 
phased array, eddy current, remote visual in- 
spection and high-speed video, and related 
support technologies that can be used to sur- 
vey the quality and integrity of construction 
welds such as those in pipelines and bridges, 
as well as sheet metal spot welds and certain 
other weld geometries found in manufacturing. 

Osborn-JacksonLea 
www.osborn.com 

6210,706 

products that are manufactured with high 
standards and quality control procedures. 

OTC Daihen, Inc. 6167 
www.daihen-usa.com 

Oxford Alloys, Inc. 7611 
www.oxfordalloys.com 

Oxford Alloys will feature its broad range of in- 
stock welding wire and electrodes, including 
nickel alloys, stainless steel, titanium, alu- 
minum, bronze alloys, and low-alloy steel. 
Representatives will be available to discuss 
the Oxford Online web tool as well as same 
day shipping capabilities from its three strate- 
gically located distribution centers. 

Osborn/JacksonLea-Jason Finishing Group 
will feature a full finishing product line, includ- 
ing Novoflex flexible honing tools, Uni-Lok® 
composite disc brushes, ATB• brushes. Fas- 
cut• composite wheel brushes, Softool® in- 
sert hones, PCD diamond superabrasive 
brushes, fine blanking brushes, Notiflex®, 
coated abrasive tools, spiral brushes and 
rollers. Sisal, a variety of wire and abrasive 
nylon wheels, cups, internal and end brushes, 
maintenance brushes, buffs, compounds, 
abrasive belts, flap wheels, nonwoven prod- 
ucts, cleaners, and specialty chemicals. 

Oxylance, Inc. 
www.oxylance.com 

Pador Marketing Group 
www.pador.com 

6133 

6209 

eluding the TAWERS robot family that com- 
bines welding and robotic technology into a 
common platform utilizing Embedded Arc 
Control (EAC) technology. This technology 
has also been integrated into the company's 
PerformArc pre-engineered systems. 

Panchmahal Steel Ltd. 7940 
www.panchmahalsteel.co.in 

Pandjiris, Inc. 6543 
www.pandjiris.com 

Pandjiris will offer its line of standard position- 
ing equipment, including positioners, turning 
rolls, manipulators, slides and swivels, seam- 
ers, sidebeams and carriages, headstocks 
and tailstocks, turntables, and 3 o'clock weld- 
ing machines. The company will also offer en- 
gineering expertise to provide complete 
turnkey systems designed and manufactured 
to meet industry needs. 

Pador Marketing Group will offer the tools it 
distributes for pipe shops, including the Ro- 
toweld 2000 welding workstation, Vernon pipe 
cutting and profiling machine, Wortelboer pipe 
end beveling machine, and Team welding po- 
sitioners and grippers. 

PDS Bartech, Inc. 
www.pdsbartech.com 

7408 

PDS   Bartech   will   exhibit   its   heat-treat- 
ing/PWHT equipment and supplies. 

Oskar Environmental, Inc. 
www.oskarsales.com 

7623 
Panasonic Factory Solutions 
Co. of America 
www.panasonicfa.com 

6548 

Pearl Abrasive Co. 
www.pearlabrasive.com 

7827 

Oskar Air Products will highlight its durable, 
easy-to-use fume-extraction and filtration 

Panasonic Factory Solutions will present its 
robots and arc welding power supplies, in- 

Pearl Abrasive will feature its bonded and 
coated abrasives, diamond blades, cup 
wheels, core bits, and polishing pads. The 
company will also offer the new Redline Slim- 
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AWS Sustaining Company Memberships are loaded with a number of other priceless 
benefits, such as 10 AWS Individual Memberships and much more. 

FOR MORE INFORMATION OR TO JOIN, VISIT US ON LINE AT WWW.AWS.ORG, OR 
CALL US AT: (800) 443-9353. EXT. 480, OR (305) 443-9353, EXT. 480. 

See us at FABTECH booth # 8003 

Cut cut-off wheel and Greenback trimmable 
radial flap disc; a line of tile and masonry 
saws, plus surface preparation equipment; 
dust containment products; and the new Tus- 
can leveling system. 

Permadur Industries, Inc. 7137 
www.permadur.com 

Permadur Industries will display its patented 
electrically controlled permanent lifting mag- 
nets, custom-built magnet and vacuum lifting 
systems, and load positioners. 

PFERD, Inc. 
www.pferdusa.com 

7067 

PFERD will showcase its solutions for hand 
finishing, grinding, cutting, and specialty 
applications. 

Phoenix International, Inc. 
www.phx-international.com 

6348 

Phoenix International will highlight its DryRod 
ovens and Safetube rod canisters for short- 
term electrode protection in the field. 

Plasma Automation, Inc. 
www.plasma-automation.com 

6506 

Plasma Automation will feature the Monarch 
heavy-duty, high-end precision plasma cutting 
system offering cutting applications from 
sheet metal to plate, structural steel to I- 
beam, angle iron, channel, and tubing. The 
company will also be displaying a custom cut- 

to-length and rollforming line. Vicon ViSoft 
software demonstrations will be ongoing 
throughout the show. 

Plasma Craft, Inc. 
www.plasmacraft.com 

6312 

Plasma Craft will offer its repair and retrofit 
services to the CNC plate cutting industry. 

Plasma-Tec, Inc. 
www.plasma-tec.com 

6415 

Plasma-Tec, a precision machining and grind- 
ing company, will feature its thermal sprayed 
surface coating for original equipment manu- 
facturers. 

Plymovent North America 7214 
www.plymovent.com 

Polymet Corp. 6427 
www.polymet.us 

Praxair, Inc. 6833 
www.praxair.com 

Preston-Eastin, Inc. 7667 
www.prestoneastin.com 

Primax Mfg. & Trading, Inc./ 
Caiman Gloves 7119 
www.caimangloves.com 

Primax/Caiman® Gloves will exhibit its Revo- 
lution®/Kontour• welding gloves, M.A.G.• 

Multi-Activity Gloves, Boarhide• protective 
garments, and Heatrac® winter/outdoor sport 
gloves that possess quality, aesthetic appeal, 
and comfort. At the company's booth will be 
new styles, including the 21-in. Revolution® 
welding gloves and Black Gold Deerskin Rev- 
olution® welding gloves. Distributors may ask 
about its no risk offer as well. 

Profax/Lenco 
www.profax-lenco.com 

7333 

Profax and Lenco will spotlight its manual 
welding accessories, GMAW guns and con- 
sumables, GTAW torches and consumables, 
arc gouging torches and carbons, and all 
types of welding machine repair parts. New 
products include a straight line track cutting 
machine, hand-operated pipe beveler, ce- 
ramic backing tape, water soluble purge 
paper, and a line of positioners, turning rolls, 
and manipulators. 

PTR-Precision Technologies, 
Inc. 
www.ptreb.com 

7433 

Quality Welding Products, Inc. 7737 
www.qwpinc.net 

Raajratna Stainless 
Wire (USA), Inc. 
www.raajratna.com 

7861 

Raajratna Stainless Wire (USA) will show its 
stainless steel wires. 
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Now you can put the 
technology of tomorrow 
to work for you 

Tri Tool continues its long tradition 

of innovative solutions by providing 

the AdaptARC line of welding 

equipment, featuring the first fully 

digital Multi Mode Programmable 

Welding Arc Control System. The 

new ORBIIMASUR- Welding 

Power Supply 

Controller, combined with the 

advanced DualARC Weld Head 

offer new technology, flexibility and 

control to meet the challenges facing 

welders of today, and tomorrow. 

CtMnwvarHernwnc 

• Degree, Time, or Distance Control 

• Precise Seam Tracking   • Narrow Groove 
• Multi-Process MIG/TIG • Cold or Hot Wire 

' High deposition GMAW cladding 

•GTAW overlay capabilities 

Waveform generation for reduced spatter 

smoke and optimum o 

>ot pass deposit 

888-TRI TOOL • 916-288-6100 
www.tritool.com 
For Info go to www.aws.org/ad-index 

A* 

Visit Tri Tool at Booth »71S5 at FABTECH 
to witness welding demonstrations 
featuring Tri Tool's advanced, patented 

welding technologies. 
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Order by December 31, 2010 

Hot off the Press... 
and at a $167 savings! 

Welding Handbook. 9th Ed.. Vol 4. Part I 

Save Si 67 wtien you purchase the Welding Handbook. 9th Ed. Vol. 4. Part I 

tor only $25* ($25 fee applies to AWS Individual Members residing in the 

U.S. Members outside of the US add $75 for book selection: note: $50 is for shipping). Only AWS 
Individual Members (Class B ) are eligible for this special offer. Don't miss out on this exclusive offer for 
AWS Individual Members. 

Welding Handbook, Ninth Edition, Volume 4, materials and Applications - Part I, 
Extensively revised and updated from the eighth edition, this comprehensive volume had more than 50 
experts m materials and materials applications assure its accuracy and the currency of its content It is 
a great reference source for engineers, educators, welding supervisors, and welders. Covers carbon 
and low-alloy steels, high-alloy steels, coated steels, tool and die steels: stainless and heat-resisting 
steels: dad and dissimilar metals: surfacing: cast irons: maintenance and repair welding: and 
underwater welding and cutting. Includes more than 500 tables, charts, and photos 
Hardbound. 10 chapters, 8-1/2" x 10-1/2", (2010). 
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See us at FABTECH booth # 7622 

GRIND TUNGSTEN PRECISELY 
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ECONOMICALLY PRICED TUNGSTEN GRINDER 
SAFETY: Enclosed diamond wheel grinding area 

WELD QUALITY: 20 Ra finish improves tungsten life, starting & arc stability 

PRODUCTIVITY: Longitudinal diamond grind your tungsten under 30 seconds 

VALUE: Diamond flat, grind & cut your tungsten economically 

DIAMOND GROUND PRODUCTS, INC. 
2550 Azurite Circle Newbury Park CA 91320 
Phone (805) 498-3837 • FAX (805) 498-9347 

Email: sales@cliamondground.com 

Visit our website: vvww.diamondground.com 

^ 

See us at FABTECH booth # 6455 

Radyne Corp. 
www.radyne.com 

7112 

Radyne will showcase energy and cost-effi- 
cient induction heating technologies for brazing 
silver and copper and fluxless brazing of stain- 
less steel for applications, including fuel rails 
and lines and heat-treating solutions from sim- 
ple benchtop units to complete automated 
turnkey systems, which assist in achieving 
green initiatives of producing repeatable qual- 
ity parts. Its versatile modular integrated FlexS- 
can can easily be fitted with robotics, freeing 
personnel, or manually loaded/unloaded. 

Red-D-Arc 7023 
www.reddarc.com 

Regula Systems LLC 6463 
www.regulasystemsusa.com 

Regula Systems will display and demonstrate 
its Electronic Welding Regulator (EWR). Both 
the EWR Pro, for communication with a weld- 
ing robot, and EWR basic, for manual weld- 
ing, will be featured. The EWR system can re- 
duce shielding gas consumption by as much 
as 60%. This patented technology precisely 
controls the flow of shielding gas in GMA and 
GTA welding, offering cost savings as well as 
quality improvement and documented carbon 
emissions reduction. 

Reis Robotics USA, Inc. 
www.reisroboticsusa.com 

7524 

Reis Robotics will spotlight its providing, plan- 

New For 2011 
O DesignCalcs ~ 

Code Based Mechanical Design Software 

ProWrite 
Code Checked Welding Document Software 

•v.«a»T, 

Flexible - Modular • Integrated 

Come view our full range of software 
at www.computereng.com 

See us at FABTECH booth # 6245 For info go to www.aws.org/ad-index 
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See us at FABTECH booth # 8003 

ning, and executing capabilities for turnkey so- 
lutions in all major application fields. 

Resistance Welding Manufacturing 
Aiiiance (RWMA) 8003 
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. 

Revco Industries, Inc. 
www.blackstallion.com 

6349 

Revco Industries will highlight its Black Stallion 
and BSX product lines of welding and safety 
gloves, protective fire-retardant and leather ap- 
parel, and high-temperature products, fire blan- 
kets, welding screens, and accessories. 

Rex Cut Products Co. 
www.rexcut.com 

Rhino Welders LLC 
www.rhinowelder.com 

6267 

6311 

Rhino will present its expanded product lines 
that include welding machines, plasma cutting 
devices, consumables, and parts. 

Robovent 7662 
www.robovent.com 

Rolled Alloys 6021 
www.rolledalloys.com 

RoMan Manufacturing, Inc.        7707 
www.romanmfg.com 

Romar MEC - Fit Up Gear 7515 
www.fitupgear.com 

Rose Plastic USA LP 6439 
www.rose-plastic.us 

Roueche Co. LLC, The 7359 
www.trcwelding.com 

Royal Arc Electrodes Ltd. 7612 
www.royalarc-electrodes.com 

Saf-T-Cart 7341 
www.saftcart.com 

Saint-Gobain Coating Solutions 6416 
www.coatingsolutions.saint- 
gobain.com 

Sakura of America 7904 
www.sakuraofamerica.com/industrial 

Sakura of America will offer its industrial mark- 
ing supplies. 

The new Samson CNC plasma cutting table 
will be featured. It cuts flat parts out of metal 
with accuracy and speed; cuts mechanical 
parts up to 1 in. in thickness; and creates intri- 
cate metal art. Visitors to the company's booth 
may see the system in its entirety, including the 
CAD/CAM design and cut software, control 
system, and table setup. 

Save Phace Inc. 
www.savephace.com 

Sciaky, Inc. 
www.sciaky.com 

8056 

7642 

Robotic Technologies of TN 
www.robotictechtn.com 

7723 Samson CNC 
www.samsoncnc.com 

6542 

Sciaky, a pioneer in Free Form Fabrication 
technology, will exhibit its electron beam (EB), 
resistance, and arc welding systems for the 
aerospace, manufacturing, and defense mar- 
kets. The company also offers advanced con- 
tract welding services on a contract basis. 

Secoa Technology 7123 
www.secoatech.com 
www.perfectarcs.com 
www.welddaddy.com 

Secoa Technology, a high-performance coat- 
ing industry provider, will be featuring a live 
welding demonstration to show the release 
properties of its PerfectArcs self-cleaning 
welding nozzles and FluoroClad SDFC weld 
spatter release coating system for weld fix- 
tures. Both the weld nozzle and weld fixture 
coatings will take abuse from high heat and 
weld spatter impact, and will give more welds 
between cleanings and less downtime. 
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THERMADYNE*  A GLOBAL CUTTING A 
^ A 

WELDING LEADER, joins the American Welding 

Society in encouraging individuals to practice 

the art, craftsmanship and professions of welding, 

metalworking and fabrication. Victor, Thermal 

Dynamics, Thermal Arc, Arcair, Tweco, StoodyAN 

ililrJIiiiuiihin'JiN 

of brands that you can count on for safety. 

HERE'S A LOT OE CHOICES OUT THERE. 

I CHOOSE THERMAL ARC 
EVERY TIME. 

NAME:...Rf^^^.y..$.b.S.Vwv^^Vev  

PROFESSION: WgUo^.mAj^^ 

COMPANY: .£r.^.^Mi^...C?.fAy\fy.C.^vy:e.ey:  

JOB EXPERIENCE: Now in his 6th year as a certified 

welding instructor, Randy Shewmaker is constantly 

challenging his students to be self-driven individuals. 

In the classroom they learn how to execute a variety 

of welding applications on Thermal Arc Portable DC 

Welders. Outside the classroom Shewmaker enters his 

students in welding competitions to give them a greater 

sense of self-discipline and real world responsibility. 

TOOL OF CHOICE: Thermal Arc® Portable DC Welders 

WHY THERMAL ARC PORTABLE DC WELOERS? "The 

versatility and amperage output of these units is 

great for teaching, especially when you consider how 

small they are. Overall I think the industry is on the 

move towards smaller, more portable welders." 

"Thermal Arc is second to none' 

Randy carries the torch... will you? 

reliability and quality. 

www.thermadynt 

fi 

• AiMricaiWiMhi StcMy SEE US AT FABTECH AT BOOTH #7043 

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



Mega International Event lor 
Welding, Cutting & Allied Products 

64"' 
IIW 2011 

C H E N N A I 
17-22 July, 2011 

Welcome to Chennai, India 

64th Annual Assembly & International Conference of 
The International Institute of Welding 

Assembly: 17-20 July 2011 
Conference: 21-22 July 2011 
Venue: Hotel Le Royal Meridian, Chennai 

Conference Theme 

"Global trends in Joining, Cutting and Surfacing Technology" 

& 

6th International Welding Technology Exhibition 
WELD INDIA 2011 

21-23 July, 2011  ^S^o'^ 
Venue: Chennai Trade Centre asassasa 

Exhibitor Profile 
Manufacturers, Suppliers & Traders of 
welding consumables, welding & cutting 
equipment & automation products. 

Welding fabrication industries, Core sector 
industries like Railways, Coal Mining, Power 
Plants, Shipbuilding etc. 

Manufacturers, Suppliers & Traders of Metal & 
Alloys, Equipment & Accessories, Safety items, 
Inspection, Mechanical Testing & NDT items. 

Welding Research and Education establishments. 
Inspection Agencies, Professional Institutes, 
Trade Journals & Welding Book Publishers. 

Organized By 

www.iiwindia.com 

The Indian Institute of Welding 
Registered Office: 
3A Dr.U.N. Brahmachari Street, 
Kolkata 700017,lndia 
Tel:+91-33-2281 3208 
Fax:+91-33-2287 1350 
E-Maii: iiw2011india@iiwindia.com 
Web: www.iiw2011 .com 

Organizing Partners 

Assembly & Conference 

i:^ 
KWCONFERENCES 

KW Conferences Pvt Ltd 
A 56/12, DLF Phase 1, Gurgaon 122002 
Tei: 91-124-4636700 
Fax:91-124-4102075 
Email: iiw2011 @kwconferences.com 
Web: www.kwconferences.com 

Exhibition y 

UnitechExpo 
Unitech Exhibitions Pvt Ltd 
Plot No.338, 1st Main Road 
Nehru Nagar Industrial Estate, OMR 
Chennai - 600096, INDIA. 
Tel: +91 -44-24543322 / 23 
Fax:+91-44-24543321 
Email: info@unitechexpo.com 
Web: www.unitechexpo.com 

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

m^ 
www.iiwelding.org 



See us at FABTECH booth # 6432 
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For info go to www.aws.org/ad-index 

Sellstrom Manufacturing Co. 
www.sellstrom.com 

7133 

Sellstrom will showcase its range of personal 
protective equipment, including the new Im- 
pulse• MAGSENSE• autodarkening filter 
featuring up-to-date magnetic technology, 
DP4• plasma faceshield, and 17 Spatter- 
Guard• high-temperature fabrics meeting the 
ANSI/FM 4950 standard. 

Servo re 
www.servore.com 

Servo-Robot, Inc. 
www.servorobot.com 

7765 

7238 

Servo-Robot will spotlight its advanced 3D 
laser vision sensing devices that are used in 
robotic and automated laser vision systems 
and process monitoring tools. The systems 
provide real-time joint tracking, adaptive con- 
trol and visual inspection of welded compo- 
nents, as well as guidance for robotic material 
handling. The company will also feature its re- 
cently introduced mobile welding robot that 
can be brought to the workpiece, and remote 
operation is possible with an embedded video 
camera. 

steel and low-alloy steel flux and wire, stainless 
steel and nickel-alloy wire, and strip for SAW 
and ESW. 

Shanghai Gozhen Intl. 
Trade Co. Ltd. 6039 
86-21-6388-8828 

Sheet Metal Workers Intl. 
Training Institute 8059 
www.sheetmetal-iti.org 

Shenzhen Huayilong Industrial 
Development Co. Ltd. 6019 
www.huayilong.com 

Sherwin, Inc. 6440 
www.sherwininc.com 

Sidney Lee Welding Supply 7967 
www.sidneylee.com 

Sintered Powder Rods 7736 
www.sprweldingrods.com 

Sintered Powder Rods will present its welding, 
rod, and powder for nickel and tungsten car- 
bide hardfacing. 

0   Trust Phoenix DryRod® ovens for 
lUIUJUMM       your consumable storage 

Shanghai Gonglue Machinery 
& Electrical Technology Co. Ltd. 
www.xunweld.com 

6050 
SkillsUSA Welding Contest 
www.aws.org 

8133 

Gonglue will feature a range of agglomerated 
flux, wire, and strip. Products will include mild 

Southern Copper & Supply Co.   7855 
www.southerncopper.com 

X 
<a 
•a 
c 

TJ 

f, 
i_ 
O 
ui 
5 
to 

5 
5 
5 

M > £: 
- Recognized industry-wide since 1951 

- Safety yellow color enhances visibility 

- Wire Wrapped heating element provides 

uniform heat within oven chamber 

- Optional calibrated thermometer 

- Union made in the U.S.A. 

Phoenix Dry/tocPovens. 

Don't risk weld cracking, porosity, 

spatter, and costly rework. 

(^lube 

414.973.3400 

Dry Rod9 

Dry Rod* II 

www.dryrod.co tn 

See us at FABTECH booth # 6348 
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AmencanWeldinq Society 

Join AWS today for only S15! 
To join, call (800) 443-9353 x 480. 

Join onlinv at www.aws.org memborship. 

See us at FABTECH booth # 8003 

Special Metals Welding 
Products Co. 6447 
www.specialmetalswelding.com 

Special Metals Welding Products will exhibit its 
nickel-based welding consumables for joining 
nickel alloys, high-performance steels, cast 
irons, and dissimilar metals as well as surfac- 
ing on steel for corrosion or erosion protection. 
Products are sold under the brand names such 
as MONEL, INCONEL, INCO-WELD, NI-ROD, 
INCOLOY, and INCOFLUX. 

Spring Creek Products 7615 
www.springcreekproducts.com 

St. Louis Metallizing Co. 
www.stlmetallizing.com 

6420 

St. Louis Metallizing will spotlight its thermal 
spray coatings. 

Standard Resistance Welder Co. 6308 
www.srwelder.com 

SteelTailor (Beijing Ess Ltd.)       6314 
www.steeltailor.com 

SteelTailor• will feature its reliable and afford- 
able CNC cutting machine at the booth. 

Steiner Industries 6433 
www.steinerindustries.com 

Strong Hand Tools 7645 
www.stronghandtools.com 

Strong Hand Tools will demonstrate its prod- 
ucts designed to help reduce setup time in 
workholding applications. Adjust-O magnets 
feature the on/off switches, 4-in-1 sliding arm 
clamps contain the removable/reversible 
clamp arm, and 3-axis fixture vises hold 3-axis 
workpieces in position for welding. Also, the 
new BuildPro modular welding tables and 
modular fixturing kits will be displayed for effi- 
cient holding, locating, and positioning 
fixtures. 

Strong Hold Products 7619 
www.strong-hold.com 

Suhner Industrial Products 6055 
www.suhner.com 

Sulzer Metco US, Inc. 6327 
www.sulzermetco.com 

Sumner Manufacturing Co., Inc. 6012 
www.sumner.com 

Sumner will be showing a group of new prod- 
ucts, including welding setup tools that can in- 
crease productivity and safety while fabricating 
and welding pipe. 

Sunstone Engineering 7715 
www.sunstonespotwelders.com 

Sunstone Engineering will offer its microweld- 
ing solutions, including resistance, pulse-arc, 
micro GTA, and resistance welding systems. 

Superheat FGH Services, Inc. 
www.superheatfgh.com 

6315 

Superheat FGH, an industrial heat-treatment 
service provider, will present its customer- 
driven business solutions using advancements 
in communication and software technology 
that overcome critical material and construc- 
tion challenges integral to the sustainability of 
worldwide energy companies. 

Superior Abrasives, Inc. 
www.superiorabrasives.com 

6219 

Superior Abrasives will display its coated and 
nonwoven abrasives for grinding, polishing, 
and finishing. 

Superior Products, Inc. 
www.superiorprod.com 

7154 

Superior Products, a manufacturer of gas man- 
agement systems, will be introducing new ver- 
sions of its Mighty-Max automatic changeover 
manifold. There are two new versions for laser 
assist gases. Also, the company will be show- 
ing its new line of cryogenic hoses, pressure 
relief valves, and cryogenic connections. 

Swagelok Co. 
www.swagelok.com 

Synetik Design 
www.synetik-di.com 

7565 

7964 

OCTOBER 2010 



TOUGH WELD PREP? BRING IT ON! 
E.H. Wachs is Your Solution Provider in Weld Prep Tools 

PORTABLE PIPE CUTTING APPLICATION » 
To cut and bevel or counterbore heavy wall pipe (over l"or 

25.4mm,) or to counterbore large diameter pipe or vessels, 

Wachs LCSF Low Clearance Split Frame and bridgeslide 

accessory is the solution. Produces a precise, lathe type 

finish without a heat affected zone, ready for welding. 

« SOCKET WELD REMOVAL 
Sometimes fittings don't cooperate by being readily accessible. Wachs Socket 

Weld Removal Kits are designed to reach into the tightest places and remove welds 

without disturbing the base materials. Available in both Axial and Radial versions. 

Valve Replacement 

E.H. Wachs Field Portable 
Weld Prep Machine Tools 
are ideal for: 

• Power Generation, Nuclear 

and Fossil 

• Oil and Gas Pipeline Operations 

• Boiler Maintenance 

• Chemical and Petrochemical 

Processing Plants 

• Pipe Fabrication Shops 

• Wellhead & Casing Services 

• Shipbuilding and Repair 

• High Purity Process Piping 

NEW! PRECISION END PREP » 
When clearances are an issue or fittings 

and elbows need to be machined, bring 

out the new ID mount Wachs EP 424. The 

EP 424 with the SPEED PREP auto feed 

system feeds simultaneously in the axial 

and radial planes, without templates, 

incline tool slides or work stoppages. 

Reducer Replacement 

E.H. WACHS8 

Superior Equipment. Complete Support." 

ehwachs.com 
+1.847.537.8800 • Toll Free: 1.800.323.8185 

Put E.H. Wachs on your AWS/Fabtech Planner. Stop by the Wachs 

Booth #7011 and ask for your FREE Pipe Wall or Desk Chart, 

a handy reference for pipe dimensions from 1/8" to 72" (DN6-1800). 

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



he Emmet A. Craig 
RESISTANCE WELDING SCHOOL 
is coming to Atlanta! 
Wednesday & Thursday, 
November 3 & 4, 2010 

Georgia World Co • 

To register online, go to 
www.aws.org/rwma/school.html 
and dick on REGISTER 

*»TAMCM«3 COMMITt( O* 

See us at FABTECH booth #8003 



TAFA, Inc. 6406 
www.praxair.com/thermalspray 

TAFA will exhibit its line of thermal spray equip- 
ment and consumables. 

Tanis Technologies 
www.tanistechnologies.com 

7966 

Tanis Technologies will highlight its products to 
improve working environments in the fabrica- 
tion and manufacturing industries. The com- 
pany works to develop products that are value 
added and solve real-life problems. 

Team Industries, Inc. 
www.teamind.com 

6213 

Team Industries will showcase its Generation 
III and Generation IV hydraulically elevated) 
welding positioners and grippers, which pro- 
vide a complete workstation to improve weld 
quality and increase operator efficiency. The 
welding positioner uses a programmable AC 
motor drive and interchangeable gear multipli- 
ers to provide high-quality results for different 
applications. A programmable AC drive sup- 
plies the power and controllability to slowly roll 
heavy-wall pipe. The positioner also allows op- 
erators to weld small-diameter pipe with 
speeds up to 3.55 rev/min. 

TEC Torch Co., Inc. 7055 
www.tectorch.com 

Technical Translation Services 7717 
www.techtranslation.com 

Techniweld (USA) 7867 
www.techniweldusa.com 

Technogenia, Inc. 6443 
www.technogeniausa.com 

Technogenia will highlight its hardfacing prod- 
ucts for protecting parts against wear. The 
company will feature its tungsten carbide pow- 
der Spherotene, which can be applied as a 
thermal spray, using an oxyfuel torch or by 
laser using a process known as Lasercarb. 

Techsouth, Inc. 7849 
www.techsouthinc.com 

Tecknoweld Alloys 
India Private Ltd. 7912 
www.tecknoweld.com 

Tempil, an ITW Co. 7021 
www.tempil.com 

Tennessee Rand Co. 7523 
www.tennrand.com 

Thermadyne Industries, Inc. 7043 
www.thermadyne.com 

Thermadyne, a global manufacturer and sup- 
plier of metal cutting and welding hard goods, 
will showcase its products that support the 
skilled professions of the welding, metalwork- 
ing, and fabrication trades. Its family of com- 
panies include Victor®, Thermal Dynamics®, 
Thermal Arc®, Arcair®, Tweco®, Tur- 
boTorch®, Stoody®, and Gigweld®. 

3M 
www.3M.com/occsafety 

7233 

3M will display its latest welding safety equip- 
ment, including a collection designed for 
women welders from Speedglas•. Demon- 
strations will showcase the durability of Speed- 
glas• helmets. 

ThyssenKrupp VDM USA, Inc. 7733 
www.thyssenkrupp.com 

Tianjin Jinlong Welding 6038 
Material Co. Ltd. 
www.jinlongweld.com 

Tianjin Shuobao Welding Research 
& Technology Co. Ltd. 6044 
www.tstangwang.com 

Tianjin Xuzhi Machinery & 
Electrical Equipment Co. Ltd. 
www.xuzhi.com 

7416 

Tianjin Xuzhi Machinery will feature its equip- 
ment for flux cored wire production, including 
wire drawing, drum packaging, strip slitting, 
and auxiliary machines. 

Receive a Second 
Year of Warranty 

FREE! 

Unbreakable Commitment. 
Let the Kodak Industrex HPX-1 be the strongest 

link in your chain. The HPX-1 is the first CR system 

designed specifically for the rigors of NDT. It's been 

dropped, shaken, heated, cooled, vibrated, shipped 

and immersed in extreme dust and dirt to prove 

just how durable it is. In fact, we are so confident 

in the quality we're giving you a second year of 

full product warranty absolutely free when you 

purchase your next HPX-1 system within 90 days 

of your demo. HPX-1, dare to be better. 

Kodak Industrex 
Products 

www.HPX-1.com 

Powerful. Flexible. Reliable. Easy. DIGITAL. 

See us at FABTECH booth # 6120 For info go to www.aws.org/ad-index 
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• Purest Solders 
Soldering Fluxes 
Babbitt Spray Wire 
Tinning Compounds 

• Paste Solders 
Brazing Fluxes 
KWIK FLUXES, LLOYD'S, 
XCEL-SS and XCEL-NF, 
AQUI and LUX/ FLUXES, 
POWER • BRAZE POWDER 
and DISPENSABLE PASTE, 
CAB ALUMINUM FLUXES 

MAMAQEMENT 
SYSTEMS 

AUGUST 2005 
TO ISO 9001:2000 

JOHNSON MFG. CO. 
Princeton, IA 52768 
Phone 800-747-0030 
Email johnsonmfg@aoi.com, www.johnsonmfg.com 

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

Contaminants in your compressed 
air system - dust, scale, condensed 
moisture and oil mist - seriously effect 
the quality of your plasma cuts. 

Installation of a MOTOR GUARD 
Sub-Micronic Air Filter on your 
plasma machine will effectively 
remove these contaminants; eliminatin 
"arc-sputter" and producing 
cleaner, faster, smoother cuts. 

In addition, MOTOR GUARD 
Filters virtually pay for themselves 
by reducing wear and prolonging 
the life of expensive tips 
and electrodes. 

Ask your welding equipment 
supplier for a MOTOR GUARD 
Filter today. 

MOTOR QUA.. 
580 CARNEGIE STREET  MANTE 
PHONE (800) 227-2822 FAX (800, 

I 
I 

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

Tianjing Xinsen Welding 
Materials Co. Ltd. 6145 
www.xinsenwelding.com 

Titus Flux inc/American 
Welding & Flux 6321 
www.titusflux.com 

Titus Flux will display its line of submerged arc 
welding flux and consumables, as well as flux 
reclamation equipment. 

TJ Snow Co. 7264 
www.tjsnow.com 
Trafimet SpA 7666 
www.trafimetgroup.com 

Trafimet Group will show its TRAFIMET® line of 
plasma arc cutting, GMAW, and GTAW guns and 
torches, spare parts, adaptors, and connectors. 
Also displayed will be the SAGIT® line of elec- 
trode holders, ground clamps, welding kits, panel 
sockets, connectors, flexible power cables, hand 
shields and masks, welding glasses, safety gog- 
gles, sockets plugs, pressure reducers, tungsten 
electrodes, tubes sheaths, quick couplings, ac- 
cessories, and chemical products. 

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, including cylinder control. Counter 
sales invoices and orders will be entered using 
bar codes. Cylinder control will be kept by cus- 
tomer by cylinder or by serial number. Infor- 
mation will be provided on Routrend, a mobile 
invoicing system, which can create delivery 
notes off the truck using bar codes. 

marks on anything, dries in 10 s, and is environ- 
mentally friendly. 

United Abrasives, Inc./SAIT 
www.unitedabrasives.com 

7126 

Tri Tool, inc. 
www.tritool.com 

7155 

Tregaskiss 
www.tregaskiss.com 

Trendex information 
Systems, inc. 
www.trendexsys.com 

6811 

6337 

Trendex will highlight Gastrend, its accounting 

Tri Tool will showcase its complete line of pipe 
weld preparation machines for pipe and tube 
from 0.12 to 60 in. in diameter, as well as cus- 
tom-designed machinery for special applica- 
tions. Information will be provided on its Services 
Division, which provides dependable and cost- 
effective on-site service solutions including ma- 
chining operations and code welding using cer- 
tified machinists and welders. 

Trystar Cables 7817 
www.trystar.com 

TWi North America LLC 7246 
www.twinorthamerica.com 

U-Mark, inc. 7145 
www.umarkers.com 

U-Mark will introduce the Metalhead, a refillable 
paint marker designed to mark on metals, and 
AP-1, a valve-action, permanent ink marker that 

United Abrasives will feature its full line of 
bonded abrasives, including grinding wheels, 
cutting wheels, cup wheels, cones, plugs, and a 
host of similar bonded products. The company 
will also showcase its wide variety of sanding 
sheets, belts, rolls, flap discs, fiber and PSA 
discs, as well as wire brushes, non-woven abra- 
sives, tungsten carbide burs, diamond wheels, 
carbide-tipped metal cutting blades, and a full 
line of accessories. 

Uniweld Products, inc. 
www.uniweld.com 

7005 

Uniweld will feature its quality tools and offer 
tech tips to assist you in working more effi- 
ciently and safer. 

Vernon Tool Co. 6648 
www.vernontool.com 

VSM Abrasives 7724 
www.vsmabrasives.com 

Washington Alloy Co. 6227 
www.weldingwire.com 

Wayne Trail Technologies/VIL 
Laser Systems 7203 
www.waynetrail.com 
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A tradition of excellence... 
Exceptional Performance 

nmTSlSra 
Available through welding wholesalers 

Coleman Cable Inc. 
800.323.9355 • www.colemancable.com 

For Info go to www.aws.org/ad-index 
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THERMAL, SPRAY 

i. Higiht PeBtoBm'amGetSuTfto&eSi 

The American Welding Society and The International Thermal Spray Association are 
presenting a thermal soray and coatings conference to be held in conjunction witn the 
2010 PABTECH show. The program is ir*ended to highlight the Thermal Spray Process 

I its uses with morning and afternoon sessions focusing on actual appiicalions c 
new developments in thermal spray technology. This program will benefit both 
potentiai users and those actively involved with thermal spray coatings as it will foe 
on actual applications and new developments in thermal spray technology. 

in addition, a free half-day seminar on Thermal Spray Basics: Putting Coatings to Work 
will be held on Tuesday, Nov. 2. 

For the latest conference information, visit our website a' www.aws.org/conferences 
or call 800 443-9353 ext 264 

Wednesday Nov. 3 2010 9:00 am fo 3:40 pm 
Georgia World Congress Center Atlanta 
lat the FAB7ECH Show} 

AWS Members: 3345 
Nonmembers: 5480 

ham PDH't toward your AWS rrcrrUficatiom or rrnewal wh*m yom attend the conftrrnce! 



Weartech International, Inc. 
www.weartech.net 

7063 

Weartech International will show its line of 
cobalt- and nickel-based wear, corrosion, and 
high-temperature-resistant alloys. The line in- 
cludes all types of hardfacing consumables 
such as rods, electrodes, wires, and powders. 
The company also offers cast solid alloy parts 
and machining and hardfacing services. 

Weld-Aid Products 
www.weldaid.com 

Weldas Co. 
www.weldas.com 

Weldcoa 
www.weldcoa.com 

7242 

6241 

6237 

Weiler Corp. 
www.weilercorp.com 

7109 

Weiler will display its line of brushes and abra- 
sives for the fabrication and welding industry, in- 
cluding the power brush line, wire wheel, and cup 
end and tube brushes. Shown will be Rough- 
neck® weld cleaning products, plus Tiger® and 
Vortec Pro• flap discs. Featured will be the 
company's line of Vortec Pro• general-purpose 
bonded abrasives for metal cleaning, grinding, 
deburring, and finishing. 

Weld Engineering Co., Inc. 
www.weldengineering.com 

6547 

Weld Engineering will display its complete line of 
medium- and heavy-duty submerged arc flux 
handling systems, including air- and electric- 
powered automatic, portable, and tractor units. 
The company will also show its advanced pres- 
sure feed and recovery systems, and flux rebake 
and holding ovens. Live demonstrations of flux 
recovery will be taking place continuously. 

Weldcoa will display its automated cylinder fill- 
ing equipment, material handling, and gas fill- 
ing equipment for welding supply and gas dis- 
tributors. The company specializes in 
palletized truck, trailer, fill plant, and other pal- 
letized equipment. 

Weldcraft 6811 
www.weldcraft.com 

Welding Alloys Group 7355 
www.welding-alloys.com 

Welding Alloys will show its tubular welding 
wires and automatic welding equipment for 
welding and hardfacing applications. 

Welding Equipment Manufacturers 
Committee (WEMCO) 8003 
www.aws.org/wemco 

The Welding Equipment Manufacturers Com- 
mittee (WEMCO) is a standing committee of the 
American Welding Society (AWS) dedicated to 
providing a common voice to the welding indus- 
try, government bodies, and technical organiza- 
tions worldwide. This very influential and power- 
ful   organization   represents   manufacturers 

PROTEM 
A CUT ABOVE THE REST 

PROTEM SAS 
Zl Les Bosses 

26800 Etoile sur Rhone, 
France 

Tel 0033 47557-4141 
Fax 0033 47557-4149 

www.protem.fr 

For info go to www.aws.org/ad-index 
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M|Gr<»r 
WELDING TIPS 

high performance 

welding soiutions 

Award winning technology 
ieads the way. 

Winners of the 
2009 Engineering 
Excellence Award 

fromSAE-A 

The patented 
MIGfast Welding Tip 

gives superior arc control 

The benefits are multiple and 
cost effective. 

• Up to 50% faster welding speeds 

• Tip life increased by up 
to 10 times 

• Significant gas and 
energy savings 

• Increased productivity 

• Reduced spatter 

for a complete description 
visit our website: 

www.migfast.com 

For Info go to www.aws.org/ad-lndex 
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FROM THIS TO THIS 

WITHOUT GOUGING. GRINDING. 
ReWELOING OR REWORK 

WNTTHCR VOUfK VVCLOMG SHIPS  PRCSSURC VCSSCLS 
PtPC  TANKS OR STRUCTURAL STCCC WC CAN M€LP VOU 

W6LO MOR€ EFFICIENTLY 

CCRBACO VV6LD BACKINGS LCT YOU ACHICVE 

X-RAY OUAUTY FULL PENETRATION WELDS 

wrm OUR exrcNstvc LINC O^ BACKING MATCRWOS AND 
OUR SCASONCO ABILITY FOR CUSTOMIZATION 

CCRBACO IS TH« OM SOURC« FOR 
W€LO BACKINGS 

^ -^7 V 
MAD€ IN USA IN USA 

PHONE: 908-996-1333 
FAX: 908-996-0023 

WWW CCRBACO COM 
SALCS@C6RBACO CO^ 

See us at FABTECH booth # 7848 

WELDHUGGER 
COVER GAS DISTRIBUTION SYSTEMS 

Snake Kit 
includes 6 

nozzles, manilold, 
gooseneck 

$349? 

• Flows gas evenly 
over and behind the 
weld pool. 

• Reduces oxidation 
and discolorization 

• Designed for trailing 
shield and a variety 
of other applications. 

• 316L Stainless steel 
nozzles and manifolds. 

^Sle/ 

Trailing 
Shield Kit 

Includes 6 
nozzles & 

straight gas flow 
manifold 

• *t           > 

" . 

: | 

!•                     Tj 
$249^ 

Toll Free: (877) WELDHGR (877) 935-3447 Fax: (480) 940-9366 
Visit our website at: wmw.weldhugger.com 

For Info go to www.aws.org/ad-lndex 

making products for welding processes and ap- 
plications. It also provides value-added informa- 
tion and services to welding industry end-users, 
distributors, and manufacturers, as well as pro- 
motes coalitions between AWS, GAWDA, and 
other industry organizations. WEMCO hosts one 
of the industry's most effective and profitable an- 
nual events that include first-class business 
speakers and key industry leaders, enlightening 
presentations, and dynamic forums. In addition, 
members are exposed to unparalleled network- 
ing opportunities to promote and exchange in- 
valuable ideas in a noncompetitive atmosphere 
that cannot be attained anywhere else. 

Weldlogic, Inc. 
www.weldlogic.com 

Weldsale Co. LLC 
www.weldsale.com 

6457 

7147 

Weldsale will display its platens for welding, 
bending, straightening, cutting, heating, grind- 
ing, gluing, drilling, hammering, twisting, 
screwing, and assembling. The platens can be 
bolted together to create large beds or can be 
used individually. In addition, the company will 
feature its flame clear pyramids for protecting 
oxygen and plasma cutting tables. 

Weldship Corp. 
www.weldship.com 

Wendt USA LLC 
www.wendtusa.com 

7637 

6259 

Wendt USA will highlight its abrasive, finishing. 
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See the differences 
Not all filler metals are 
created equal 

FABTECH 2010, Atlanta, Nov 2-4; Booth 7222 

Sometimes the main difference can't be seen in the product 
itself but you have to experience it through personal dialogue. 
Come and see how our knowledge and technical competency 
helps you to get the job done right! 

Bohler Welding 
G ROU P 

Bohler Welding Group 

USA 
www.bwgus.com 
Tel: (800) 527 0791 

www.avestawelding.com 
Tel: (800) 441 7343 

Canada 
www.bwgca.com 
Tel: (888) 725 3593 

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

^ 
I Bohler 
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GEKA has always been 

my best choice in my projects 

What about you? 

o 

STICK ELECTRODES III 
StainJess Steel Electrodes. Cast Iron Electrodes. Hard Eocing 

Electrodes Pipe Welding Electrodes High Strength Cryogenic 

Electrodes, High Temperature & Deep Resistant Electrodes, 

Corrosion Resistant Electrodes. Heat Resistant Electrodes, 

Nickel Base Electrodes 

WELDING WIRES III 
MIG Welding Wires, TIG Welding Rods. Submerged Arc 

Welding Wires, Mild Steel Welding Wires, 

High Temperature & Creep Resistant WeWing Wres, Fhjx 

Cored Wire, Aluminium Wre. Bronze Wire, Copper Zinc Tin 

Alloyed Wires. Oxytuel Gas Welding Rods I 

WELDING MACHINES III 
MIG/MAG &RECT1FIERS, NVERTER. TIG, AC/DC TIG. 

DC TIG, Pulsed MIG/MAG, Synergic MIG/MAG, 

AC/MIG-MAG, Submerged Welding Machines. 

Air Plasma Cutting, Welding Generators 

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

C€ * C*3_.B_(DB|« © B a*H® Cb»NK 

oH't GEDII< WELD,NG TECHNOLOGY 
Ankara Caddesi No: 306 Seyhli 34913 Pendik - ISTANBUL / TURKEY 
Phone: +90 216 378 50 00 (Pbx) Fax: +90 216 378 79 36 - 378 20 44 

HNG Web www.gedikwelding com   E-mail gedik^gedik com tr 



and polishing products for metal fabrication in 
wheel or disc form for use on common tools. 
The line includes abrasive, nonwoven, and felt 
versions for grinding, blending, and polishing 
up to a mirror finish in a wide range of sizes and 
specifications. 

Will-Best Welding Equipment 
Co. Ltd. 6045 
www.espot-welder.com 

Will-Best Welding will show its line of precision 
equipment, including spot welding machines, 
battery-pack spot welding machines, and elec- 
tronic and hardware products such as spot 
weld heads, welding power supplies, welding 
checkers and monitors, and heat seal/hot bar 
machines. 

Winner Tungsten Products 
Co. Ltd. 6137 
www.wqtb.com 

Wire Crafters, Inc. 7636 
www.wlrecrafters.com 

Wire Crafters will feature its ANSI/RIA compliant 
machine perimeter guarding equipment Rapid- 
Wire-HD, the new RapidGuard, and its new line 
of stainless steel partitions for the food, bever- 
age, pharmaceutical, and medical markets. 

WlreFed LLC 7760 
(954)254-0819 

Wisconsin Wire Works, Inc. 6215 
www.wlsconslnwlreworks.com 

Witt Gas Controls 6340 
www.wltgas.com 

Wolf Robotics, LLC 6661 
www.wolfrobotlcs.com 

Wolf Robotics will offer its expertise as a robotic 
metalworking integrator offering standard cells 
and custom-engineered systems for arc welding 
and cutting, machine tending, material handling, 
and material removal applications. Information 
will be provided on its customer service, oper- 
ation, and process training, and its complete 
consumables and spare parts department. 

Wolverine Joining 
Technologies 
www.sllvaloy.com 

7763 

Wolverine Joining Technologies will showcase 
its brazing, soldering, and specialty alloys, in- 
cluding its Silvaloy line of high-silver brazing al- 
loys. Company capabilities include cast, melt, 
roll, extrude, wire, rod and ring forming, preform 
stamping, strip, and a metallurgical laboratory. 

World Engineering Xchange 
(WEX) 
www.awspubs.com 

8017 

WEX sells American Welding Society codes 
and publications. Stop by to purchase. 

York Portable Machine Tools 
www.yorkmachlne.com 

6263 

York will show its portable, powerful, easy-to- 

use bore welding machines and boring bars for     Zhengzhou Anxln Abrasives 
on-site or in-shop repairs to worn pin and bear-     Co. Ltd. 7116 
in9fits http://anxlnabraslves.en.busytrade.com 

Yunnan Hengyu Optical Electronics 
Co. (Optech Co.) 6236 
www.optech.cn 

Yunnan Hengyu will show its CE- and ANSI-ap- 
proved autodarkening welding helmets. 

Zhejlang Changzheng Project 
Carbon Electrodes Co. Ltd. 6049 
www.czcarbon.com 

ZJ Industries, Inc. 
www.zjlndustrleslnc.com 

ZRID Pty. Ltd. 
www.zrld.us 

6366 

7741 

" 
ailfStandardfShapes & Sizes 
Large Stocking Inventory • Same Day Shipping 

pccial Geometries 
harpening Services 

atings on request 

MOmiTiEl ci?®(o)[L 
3 38-CARBIDE (227-2433) 
www.monstcrtool.com 

For Info go to www.aws.org/ad-index 
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WELDING 
WORKBOOK Datasheet 318 

Know Your Welding Application Nomenclature 

Backstep sequence: A longitudinal sequence in which weld 
passes are made in the direction opposite to the progress of weld- 
ing — Fig. 1A. 

Block sequence: A combined longitudinal and cross-sectional 
sequence for a continuous multiple-pass weld in which separated 
segments are completely or partially welded before intervening 
segments are welded — Fig. IB. 

Cascade sequence: A combined longitudinal and cross- 
sectional sequence in which weld beads are made in overlapping 
layers — Fig. 1C. 

Cross-sectional sequence: The order in which the weld passes 
of a multiple-pass weld are made with respect to the cross sec- 

tion of the weld — Fig. ID, E. 
Boxing: The continuation of a fillet weld around a corner of a 

member as an extension of the principal weld — Fig. IF. 
Intermittent weld: A weld in which continuity is interrupted 

by recurring unwelded spaces — Fig. 1G—I. Different types of 
intermittent welds include the following. Chain intermittent weld: 
An intermittent weld on both sides of a joint in which the weld 
segments on one side are approximately opposite those on the 
other side — Fig. 1G. Staggered intermittent weld: An intermit- 
tent weld on both sides of a joint in which the weld segments on 
one side are alternated with respect to those on the other side 
— Fig. 1H> 

Fig 1. — Welding application nomeclature. 

Excerpted from AWS A3.0M/A3.0:2010, Standard Welding Terms and Definitions. 
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15° hand torch Full-length 
machine torch 

$£ 

Mini machine torch 

and torch 

Two new systems. Four new torches. Infinite possibilities. 
Introducing Hypertherm's new Powermax65® and PowermaxSS.® Do more than ever 

before with the world's most advanced air plasma cutting and gouging systems. Whether it's 

mild steel, stainless steel or aluminum, in the factory or in the field, the new Powermax65 and 

Powermax85 will cut or gouge faster, thicker and easier. The new Duramax• series torches 

give you the right tool for more types of jobs. And Smart Sense• technology boosts efficiency 

by automatically adjusting gas pressure to the cutting mode and torch length. Check out the 

newest Powermax systems at www.powerfulplasma.com. 

For Info go to www.aws.org/ad-index ffc||/af cffaiiff 
Cut with confidence• 

V 
Visit us at FABTECH/AWS in Atlanta, booths 6507 and 2815 

MANUAL      PLASMA      I      MECHANIZED      PLASMA      I      AUTOMATION      I      LASER      I      CONSUMABLES 



COMING 
EVENTS NOTE: A DIAMOND (*) DENOTES AN AWS-SPONSORED EVENT. 

GAWDA, Gases and Welding Distributors Assn., Annual Con- 
vention. Oct. 3-6, Maui, Hawaii. Visit www.gawda.org. 

Canadian Manufacturing Week 2010. Oct. 5-7, Toronto Congress 
Centre, Toronto, Ont., Canada. Sponsored by Society of Manu- 
facturing Engineers. Call (888) 322-7333; canadasales@sme.org. 

Third Iraq Oil and Gas Summit. Oct. 7, 8, Crowne Plaza Hous- 
ton North Greenspoint Hotel, Houston, Tex. Organized by New- 
Fields. Call (202) 536-5000; or visit www.new-fields.com/iogs3. 

Technology and Industry Conf. Oct. 12-14, Tehran, Iran. Visit 
www.iticir.ir; or e-mail info@iticir.ir. 

MS&T 2010, Materials Science & Technology. Oct. 17-21, Hous- 
ton, Tex. Cosponsored by NACE, AIST, ASM Int'l, TMS, and 
ACerS. Visit www.nace.org. 

Manufacturing Innovations — Aerospace/Defense. Oct. 20, 21, 
Gaylord Palms, Kissimmee, Fla. Sponsored by the Society of Man- 
ufacturing Engineers. Visit www.sme.org/aerospacedefense. 

EuroBLECH 2010, 21st Int'l Sheet Metal Working Technology 
Exhibition. Oct. 26-30, Exhibition Grounds, Hanover, Germany. 
Visit www.euroblech.com. 

26th ASM Heat Treating Society Conf. and Expo. Oct. 31-Nov. 2, 
Duke Energy Convention Center, Cincinnati, Ohio. Visit 
www. asmintemational. org. 

5th Conf. on Uses of Steel and Expo. Nov. 1-4, Rosario, Santa Fe, 
Argentina. Visit www.siderurgia.org.ar/conflO/index_english.html. 

• FABTECH. Nov. 2-4, Georgia World Congress Center, Atlanta, 
Ga. This show is the largest event in North America dedicated to 
showcasing the full spectrum of metal forming, fabricating, tube 
and pipe, welding equipment, and technology. Contact American 
Welding Society, (800/305) 443-9353, ext. 264; or visit 
www.fabtechexpo.com or www.aws.org. 

Manufacturing Innovations — Medical Canada. Nov. 3, 4, Inter- 
national Centre, Hall #6, Toronto, Ont. Canada. Sponsored by 
the Society of Manufacturing Engineers. Visit www.sme. 
org/canmedical. 

Dissimilar Materials Joining for Advanced Energy Applications. 
Nov. 10, 11, Edison Welding Institute, Columbus, Ohio. Visit 
www. ewi. org/events. 

ASNT Fall Conf. and Quality Testing Show. Nov. 15-19, Houston 
Convention Center, Houston, Tex. Visit www.asnt.org. 

Underwater Welding & Inspection Technology, Third Annual 
Workshop. Nov. 17-19, Houston, Tex. Organized by Profs. 
Stephen Liu and David Olson, Colorado School of Mines. Topics 
to include new and advanced technology for welding and repair, 
problems, engineering, practice, and reliability for welding and in- 
spection, and review of certifiers and regulators of welding, cut- 
ting, and inspection. Visit www.mines.edu/Educational_Outreach. 

GTAW / PAW Gas Trailing Shields 

PWT is introducing its latest gas shielding product, the small curved trailing shield 
for welding pipe and tube. Like its patented Ultimate Shield' auxiliary/trailing 
shield cousins, the curved trailing shield is designed to interface with industry 
common manual or machine gas tungsten arc welding torches. The new curved 
trailing shield can be supplied in skirt sizes of one inch increments, 
and kits are available with all four skirts for users 
welding several different diameters. 

Features S Benefits of PWT's 
Gas Shielding Systems: 
• Protects the weld and surrounding area from atmospheric 

contaminotioa aad discoloration like no other shield. 

• The devices incorporate PWT's patented technology lor 
modifying the inert gas pressure and How (ram the single 
source entering the welding torch into efficient multiple 
shielding paths. 

• Cost savings ohtained from higher travel speeds, less post 
weld processing due to cleaner welds and more even weld 
deposition, less weld defects, and less part distortion due 
to lower heat required to melt through oxides. 

• No secondary source of inert gas is required for many of 
our products, resulting in gas savings. 

• Plasma torch auxiliary/trailing shields also available. 

• Go to Weh Site for further information and to download price lists 

fflb 
^ 

^ 

Precisian Welding Technologies, Inc. 
B2S7 Viewridge Dr.   •   Auburn, CA 95B02 

53D.2Ba.1B2B   •   Fax: 53D.2Ba.1B27 H.ng 

E-mail; sales@pwt-online.conn 
leohnologies, Inc. Web: www.pwt-online.cam 

For Info go to www.aws.org/ad-lndex 

WHERE SKILLS 
ARE LEARNED 

& CAREERS BEGIN 
•Mig-Tig-Stick-Pipe Welding 
• 40 Hr. - 12 Week Courses 
• New Classes Starting Monthly 
• All Instructors are CWI's 
• Maximum of 10 Students Per Class 
• We accept the G.I. Bill 

(combination course only) 
• Limited openings 

Contact us for more Information 
Two locations in N.D. 

Fargo, ND Bismarck, ND 
(701) 373-0658       (701) 751-4256 

www.leariitoweld.com 
For info go to www.aws.org/ad-index 
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Power-Gen Int'l. Dec. 14-16, Orange County Convention Center, 
Orlando, Fla. Visit www.power-gen.com. 

Tubular Structures, 13th Int'l Symposium. Dec. 15-17, Hong 
Kong. Sponsored by the Subcommission for Tubular Structures 
XV-E of the IIW. Visit www.hku.hk/civil/ISTS13/. 

SSPC Annual Meeting, Technical Conf., and Expo. Jan. 31-Feb. 
3, 2011, Mandalay Bay Resort, Las Vegas, Nev. Sponsored by The 
Society for Protective Coatings. Visit www.sspc.org. 

LAM, Laser Additive Mfg. Workshop, 3rd Annual. Feb. 16, 17, 
2011. Sheraton North Houston Hotel, Houston, Tex. Presented by 
Laser Institute of America. Visit www.laserinstitute.org/LAM. 

ILSC® Int'l Laser Safety Conf. March 14-17, 2011. Doubletree 
Hotel San Jose, San Jose, Calif. Visit www.laserinstitute.org. 

ProMat® 2011 colocating with Automate 2011 (formerly Int'l Ro- 
bots, Vision & Motion Control Show). March 21-24, 2011. Mc- 
Cormick Place, Chicago, 111. Visit www.promatshow.com. 

METEC Construction Machinery, 6th Int'l Expo. April 1-4,2011. 
Metropolitan Expo, Athens, Greece. Visit www.me-tec.gr. 

AeroDef Manufacturing Expo. April 5-7, 2011. Anaheim Con- 
vention Center, Anaheim, Calif. Sponsored by Society of Manu- 
facturing Engineers. Visit http://aerodef.sme.org. 

Aluminum Assn. Spring Meeting. April 7-9, 2011. Sanibel Har- 
bour Marriott Resort & Spa, Fort Myers, Fla. Visit 
www. aluminum, org. 

• JOM-16, 16th Int'l Conf. on the Joining of Materials and 
ICEW-7, 7th Int'l Conf. on Education in Welding. May 10-13, 
2011. Lo-Skolens Conference Center and Hotel, Helsing0r, Den- 
mark. Contact JOM Institute, Gilleleje, Denmark. Phone +45 48 
35 54 5&; jom_aws@postlO.tele.dk. 

• AWS National Robotic Arc Welding Conf. and Expo. May 
23-25, 2011. Sponsored by the AWS D16 Committee on Robotic 
and Automatic Welding and the AWS Milwaukee Section. Con- 
tact Karen Gilgenbach at (262) 613-3790; karen.gilgenbach® 
airgas.com. 

IIW 64th Annual Assembly and Int'l Conf. on Global Trends in 
Joining, Cutting, and Surfacing Technology. July 17-22, 2011. 
Chennai Trade Center, Chennai, India. Visit www.iiwindia.com. 

Weld India 2011, Int'l Expo on Joining, Cutting, and Surfacing. 
July 21-23, 2011. Chennai Trade Center, Chennai, India. Visit 
www. iiwindia. com. 

Educational Opportunities 
AWS CWI Seminar and Exam. Oct. 17-23. Call Lincoln Electric 
Welding School (216) 383-8325, or visit www.lincolnelectric.com. 

Basics of Nonferrous Surface Preparation. Online course, six 
hours includes exam. Offered on the 15th of every month during 
2010 by The Society for Protective Coatings. Members $145, 
nonmembers $245. Register online at www.sspc.org/training. 

Basic Plate and Sheet Metal Welding. A six-week course offered 

r* TRIANGLE 
ENGINEERING, INC. 

Services for the Welding Industry 

Home of the "Monster Coupon" 
2 3/4" O.D.x 5/8" Wall = Unlimited Thickness Qualification 

• Weld engineering and consulting - WPS, PQR 
• Welder training and qualification coupons 
• 24 Hour Procedure Qualifications 
• Destructive test equipment 
• Full testing services 

• P. W.H.T. Services 
Sustaining 
Member 

Test 
Plates 

WeWTest 
Pipe Coupons 

6 Industrial Way, Hanover, MA 02339-2425 
(781)878-1500 • (781)878-1374 • Fax(781)878-2547 

www.trieng.com 

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

SPATTER 
SOLUTIONS 

LUBE-MATIC* 
IMOZZLE-KLEEINT 
WELD-KLEEINT 

World's Leading Brand of Anti-Spatter 

Ph: 800.935.3243 • Fax: 313.883.4930 • weldaid.com 

See us at FABTECH booth # 7242 
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fCSVOSA 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 

KALAMAZOO 

6700 Quality Way 
Portage, Ml 49002 

260-321-8860 
Fax:260-321-8890 
www.kmtsaw.com 

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

Oct. 25-Dec. 3. Call Lincoln Electric Welding School (216) 383- 
8325, or visit www.lincolnelectric.com. 

Blodgett Welding Design Technical Training Course. Oct. 12-15. 
Call Lincoln Electric Co. (216) 383-2409, or visit 
www. lincolnelectric. com. 

Brazing Fundamentals Training Seminar. Oct. 5-7, Embassy 
Suites, Greenville, S.C. Covers furnace, torch, induction, etc., as 
well as all filler metal types (Ni, Cu, Ag, Al, etc.). Contact Kay & 
Associates (860) 651-5595, or visit www.kaybrazing.com. 

Brazing: Modern Furnace Brazing School. Nov. 16-18. Wall 
Colmonoy Aerobraze Engineering Center, Cincinnati, Ohio. 
Includes shop floor hands-on experience. Call Lydia Lee at (248) 
585-6400, ext. 252; or visit www.wallcolmonoy.com. 

Comprehensive Arc Welder Training. A 15-week course offered 
Oct. 25-March 11. Call Lincoln Electric Welding School (216) 
383-8325, or visit www.lincolnelectric.com. 

CWI/CWE Preparation with Exam. AWS Certified Welding 
Inspector and AWS Certified Welding Educator, two-week-long 
classes beginning Nov. 1, Nov. 29, Jan. 17, Feb. 21, April 4, May 
9, June 13, July 25, Oct. 3, Oct. 31, Dec. 5, 2011. Hobart Institute 
of Welding Technology, Troy, Ohio. Visit www.welding.org; call 
(800) 332-9448; e-mail hiwt@welding.org. 

Certifled Welding Supervisor Preparation with Exam. Two- 
week-long classes beginning March 21, Sept. 1, 2011. Hobart 
Institute of Welding Technology, Troy, Ohio. Call (800) 332-9448; 
visit www.welding.org; e-mail hiwt@welding.org. 

AWS 
MEMBER 

DISCOUNTS 
AVAILABLE HERE 

Find more than 400 distributor locations 
that off er EXCLUSIVE DISCOUNTS 
to American Welding Society Members. 
Take advantage of an exclusive benefit for AWS 
Members... the GAWDA / AWS Discount Program. 
AWS Members receive Members-only discounts on 
welding eqiapment and tools of the trade by participating 
distributors. Currently, there are more than 400 
participating locations nationwide. 

Pleas* note (ksoounts and Hams dooounlad are at the sola 
discraton of aacti distribufcx.'bfanch For discount amount, 
please contact the company/branch directty 

Check out all participating locations at www.aws.org dlstdlscounts 

See us at FABTECH booth # 8003 
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Flux Cored Arc Welding/Semiautomatic. A one-week course 
offered weeks of Oct. 18, Nov. 29. Call Lincoln Electric Welding 
School (216) 383-8325, or visit www.lincolnelectric.com. 

Gas Metal Arc Welding/Semiautomatic. A one-week course 
offered weeks of Oct. 11, Nov. 1, Nov. 22, Dec. 6, Dec. 13. Call 
Lincoln Electric Welding School (216) 383-8325, or visit 
www. lincolnelectric. com. 

Gas Tungsten Arc Welding. A one-week course offered weeks of 
Oct. 4, Nov. 15, Dec. 6, Dec. 13. Call Lincoln Electric Welding 
School (216) 383-8325, or visit www.lincolnelectric.com. 

Introduction to Welding. One-week course beginning Oct. 18. 
Call Lincoln Electric Welding School (216) 383-8325, or visit 
www. lincolnelectric. com. 

Laser Safety Officer Course. Nov. 16-18, Hartford, Conn.; Feb. 
8-10, Orlando, Fla.; April 5-7, San Francisco, Calif.; June 7-9, 
St. Paul, Minn. Contact Laservision Academy, (800) 393-5565; 
http://academy, lasersafety. com. 

Pipe Welding. A six-week course offered Oct. 25-Dec. 3. Call 
Lincoln Electric Welding School (216) 383-8325, or visit 
www. lincolnelectric. com. 

Plasma, Oxyfuel, Alloy & Hardening. A three-week course 
offered Oct. 25-Nov. 12. Call Lincoln Electric Welding School 
(216) 383-8325, or visit www.lincolnelectric.com. 

Preparation and Exam for AWS Certified Welding Supervisor. 
One-week-long course begins Oct. 18 in Troy, Ohio. Call 
Hobart Institute of Welding Technology (800) 332-9448; 
hiwt@welding.org; or visit www.welding.org. 

Welder Certiflcation Prep Course. One-week course beginning 
Oct. 11. Call Lincoln Electric Welding School (216) 383-8325, or 
visit www.lincolnelectric.com. 

Welding Health and Safety. A one-day course presented at vari- 
ous Canadian locations: Oct. 12, Milton, ON; Oct. 13, 
Edmonton, AB; Oct. 14, Calgary, AB. Call The Canadian 
Welding Bureau, (800) 844-6790, ox visit www.cwbgroup.org. 

Welding Inspection Course Level 1. A nine-day course presented 
in Canada beginning Oct. 18, Edmonton, AB; Sept. 27, Langley, 
EC. Call The Canadian Welding Bureau, (800) 844-6790, or visit 
www. cwbgroup. org. 

Welding for Sales Reps. Oct. 12-14, Winnipeg, MB, Canada. Call 
The Canadian Welding Bureau, (800) 844-6790, or visit 
www. cwbgroup. org. 

Welding Supervisor Seminar — Aluminum. A three-day course 
presented in Canada beginning Oct. 13, Milton, ON. Call The 
Canadian Welding Bureau, (800) 844-6790, or visit 
www. cwbgroup. org. 

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. Visit www.asmintemational.org, search for "courses." 

Automotive Body in White Training for Skilled Trades and 
Engineers. Orion, Mich. A five-day course covers operations, 
troubleshooting, error recovery programs, and safety procedures 

— continued on page 135 
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BEVEL-MILL® 
PLATE BEVELERS 

'Super capacity 
'Fast-clean bevels up to 1 3/16" 
'Variable angle 
'Made in U.S.A. quality 

Several models available 
FREE CATALOG 
Call 1-800-886-5418 
Fax 1-810-632-6640 

www.heckind.net 

Heck PO Box 425 
Hartand, Mtchtgan 48353 

See us at FABTECH booth # 2901 

Save Tips & Nozzles. 
HD 

'Highest temperature 
protection 

Mo. 

• Best all-around 
protection 

> Non-Flammable 

World's Leading Brand of Anti-Spatter 

Ph: 800.935.3243 • Fax: 313.883.4930 • weldaid.com 

See us at FABTECH booth # 7242 
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Now on a five-year publishing cycle, to save you time and money. 
Visit aws.org/D1 or call 888-WELDING. 



— continued from page 133 

for automotive lines and integrated cells. Call Applied Mfg. 
Technologies (248) 409-2000, or visit www.appliedmfg.com. 

Basic and Advanced Welding Courses. Cleveland, Ohio. Contact 
The Lincoln Electric Co. for schedules, www.lincolnelectric.com. 

Boiler and Pressure Vessel Inspectors Training Courses and 
Seminars. Columbus, Ohio. Call (614) 888-8320 or visit 
www. nationalboard. org. 

CWI/CWE Course and Exam. Troy, Ohio. This is a two-week 
preparation and exam program. For schedule, call Hobart 
Institute of Welding Technology (800) 332-9448, or visit 
www. welding, org. 

CWI/CWE Prep Course and Exam and NDT Inspector Training. 
Courses. An AWS Accredited Testing Facility. Courses held year- 
round in Allentown, Pa., and at customers' facilities. Call Welder 
Training & Testing Institute (800) 223-9884, info@wtti.edu; or 
visit www.wtti.edu. 

CWI Preparatory and Visual Weld Inspection Courses. Classes 
presented in Pascagoula, Miss., Houston, Tex., and Houma and 
Sulphur, La. Call Real Educational Services, Inc. (800) 489-2890, 
info@realeducational. com. 

Consumables: Care and Optimization. Free online e-courses 
presenting the basics of plasma consumables, designed for plas- 
ma operators, distributor sales and service personnel, etc. Visit 
www. hyperthermcuttinginstitute. com. 

Crane and Hoist Training. Safety courses and operator training 
for users of overhead cranes and hoists. For schedules, contact 
Konecranes Training Institute, Springfield, Ohio; (262) 821- 
4001; or visit www.konecranesamericas.com. 

EPRINDE Training Seminars. EPRI offers NDE technical skills 
training in visual examination, ultrasonic examination, ASME 
Section XI, and UT operator training. Call Sherryl Stogner (704) 
547-6174, e-mail sstogner@epri.com. 

Environmental Online Weblnars. Free, online, real-time semi- 
nars conducted by industry experts. For topics and schedule, visit 
www. augustmack. com. 

Essentials of Safety Seminars. Two- and four-day courses are 
held at numerous locations nationwide to address federal and 
California OSHA safety regulations. Call American Safety 
Training, Inc. (800) 896-8867, or visit www.trainosha.com. 

Fabricators and Manufacturers Assn. and Tube and Pipe Assn. 
Courses. Call (815) 399-8775, ox visit www.fmanet.org. 

Firefighter Hazard Awareness Online Course. A self-paced, ten- 
module certificate course taught online by fire service profes- 
sionals. Fee is $195. Call Industrial Scientific Corp. (800) 338- 
3287, or visit www.indsci.com. 

Gas Detection Made Easy Courses. Online and classroom cours- 
es for managing a gas monitoring program from gas detection to 
confined-space safety. Call Industrial Scientific Corp. (800) 338- 
3287, or visit www.indsci.com. 

— continued on page 137 

C.W.I. TRAINING 
At your fingertips! 

The world's First and Only 

completely online NdT 

training program! 

Visit us at wm/mrldspecorg 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 
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Save Tips & Nozzles. 

O Cooling Protection 

Biodegmdeable, 
Non-Toxic 

Dip, Brush or Wipe On 

Pint, Quart or Gallon 

World's Leading Brand of Anti-Spatter 

Ph: 800.935.3243 • Fax: 313.883.4930 • weldaid.com 

See us at FABTECH booth # 7242 
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epair ana me Strengtheni 
relded Structures 

November 3, 2010 / FABTECH AHanta 

Some of the most important issues in welding are the repair of faulty welds 
and the proper use of welding to strengthen existing structures. Topics at this 

one-day conference will include the new AWS repair code, the process for 
obtaining "R" certificates, repair of pipelines using sleeves, computer-assisted 

GTAW repair of rotating equipment, underwater weld repair, controlled 
deposition techniques, distortion and stress control, and more. Industries 

covered include nuclear, mining, aviation, and others. 

For the latest conference information, visit our website at 
www.aws.org/conferences or call 800-443-9353, ext. 264. 

ricj oi 

See us at FABTECH booth #8003 American Welding Society' 
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Hellier NDT Courses. Hellier, 277 W. Main St., Ste. 2, Niantic, 
CT 06357; (860) 739-8950; FAX (860) 739-6732. 

Inspection Courses on ultrasonic, eddy current, radiography, dye 
penetrant, magnetic particle, and visual at Levels 1-3. Meet SNT- 
TC-1A and NAS-410 requirements. Call TEST NDT, LLC, (714) 
255-1500, or visit www.testndt.com. 

INTEG Courses. Various courses for individuals seeking certifi- 
cation in nondestructive testing disciplines accredited by Natural 
Resources Canada to meet certifications to Canadian General 
Standards Board or Canadian Nuclear Safety Commission. Call 
The Canadian Welding Bureau, (800) 844-6790, or visit 
www. cwbgroup. org. 

Laser Safety Online Courses. Courses include Medical Laser 
Safety Officer, Laser Safety Training for Physicians, Industrial 
Laser Safety, and Laser Safety in Educational Institutions. Call 
Laser Institute of America, (800) 345-3737, or visit 
www. laserinstitute. org. 

Laser Safety Training Courses. Courses based on ANSI Z136.1, 
Safe Use of Lasers, presented in Orlando, Fla., or at customer's 
site. Call Laser Institute of America, (800) 345-3737, 
www. laserinstitute. org. 

Machine Safeguarding Seminars. Call Rockford Systems, Inc., 
(800) 922-7533, or visit www.rockfordsystems.com. 

Machining     and     Grinding     Courses. 
www. TechSolve.org. 

Visit     TechSolve, 

Resistance Welding Equipment • Spot 

!E3 AMERICA I 
ADDING VALVE... EVERYDAY! 

l\ 
Visit our new redesigned website at 

www.dengensha.com 
to learn more about our new 

cassette style nut feeder. 

www.dengensha.com 
440.439.8081 

440.439.8217 [fax] 
sales@dengensha.conn 

Welding Controls • Welding Monitors • 
See us at FABTECH booth # 6563 

America Fortune Compa 

After more than 15 years of cooperation, America Fortune 
Company (AFC) and Beijing Tianhai Industry Co., LTD (BTIC) 
celebrate the next step in their partnership as both companies 
formed a joint venture recently. Since 1995, AFC has been 
serving its customers with high quality and competitive price 
all kinds of gas cylinders which are covered with product 

' insurance. 

Please visit us in Atlanta at the FABTECH Show 
Booth #6127 

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 

I 
Save Tips & Nozzles. 

Cleans Tip, Nozzle & Diffuser 
WITHOUT DISASSEMBLY! 

World's Leading 
Brand of Anti-Spatter 

Ph: 800.935.3243 • Fax: 313.883.4930 • weldald.com 

See us at FABTECH booth # 7242 
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CERTIFICATION 
SCHEDULE 

AWS Certification Scheduie 

Certification Seminars, Code Clinics, and Examinations 
Application deadlines are six weeks before the sheduled seminar or exam. Late applications will be assessed a $250 Fast Track fee. 

Certified Welding 
LOCATION 
Nashville, TN 
Tulsa, OK 
Long Beach, CA 
Newark, NJ 
Portland, OR 
Roanoke, VA 
Cleveland, OH 
Miami, FL 
Corpus Christi, TX 
Atlanta, GA 
Dallas, TX 
Sacramento, CA 
Spokane, WA 
St. Louis, MO 
Los Angeles, CA 
Houston, TX 
Syracuse, NY 
Reno, NV 
Miami, FL 
Corpus Christi, TX 
Miami, FL 
Corpus Christi, TX 
Perrysburg, OH 
Mobile, AL 
Rochester, NY 
York, PA 
Knoxville, TN 
Corpus Christi, TX 
St. Louis, MO 
Waco, TX 
Long Beach, CA 
Corpus Christi, TX 
Rochester, NY 
Corpus Christi, TX 
Anchorage, AK 
Corpus Christi, TX 
St. Louis, MO 
Corpus Christi, TX 

Inspector (CWI) 
SEMINAR DATES 
Oct. 3-8 
Oct. 3-8 
Oct. 3-8 
Oct. 3-8 
Oct. 17-22 
Oct. 17-22 
Oct. 17-22 
EXAM ONLY 
EXAM ONLY 
Nov. 14-19 
Nov. 14-19 
Nov. 14-19 
Nov. 14-19 
EXAM ONLY 
Dec. 5-10 
Dec. 5-10 
Dec. 5-10 
Dec. 5-10 
Dec. 5-10 
EXAM ONLY 
EXAM ONLY 
EXAM ONLY 
EXAM ONLY 
EXAM ONLY 
EXAM ONLY 
EXAM ONLY 
EXAM ONLY 
EXAM ONLY 
EXAM ONLY 
EXAM ONLY 
EXAM ONLY 
EXAM ONLY 
EXAM ONLY 
EXAM ONLY 
EXAM ONLY 
EXAM ONLY 
EXAM ONLY 
EXAM ONLY 

EXAM DATE 
Oct. 9 
Oct. 9 
Oct. 9 
Oct. 9 
Oct. 23 
Oct. 23 
Oct. 23 
Oct. 28 
Oct. 30 
Nov. 20 
Nov. 20 
Nov. 20 
Nov. 20 
Dec. 4 
Dec. 11 
Dec. 11 
Dec. 11 
Dec. 11 
Dec. 11 
Dec. 18 
Feb. 17 
Feb. 19 
March 12 
March 19 
March 19 
March 26 
April 16 
April 23 
April 23 
May 7 
May 28 
June 25 
Aug. 20 
Aug. 27 
Sept. 24 
Oct. 29 
Dec. 10 
Dec. 31 

9-Year Recertification Seminar for CWI/SCWI 
For current CWIs and SCWIs needing to meet education re- 
quirements without taking the exam. The exam can be taken at 
any site listed under Certified Welding Inspector. 
LOCATION SEMINAR DATES EXAM DATE 
Dallas, TX Oct. 4-9 NO EXAM 
Miami, FL Nov. 29-Dec. 4 NO EXAM 

Certified Welding Supervisor (CWS) 
LOCATION SEMINAR DATES EXAM DATE 
Norfolk, VA Oct. 4-8 Oct. 9 
CWS exams are also given at all CWI exam sites. 

Certified Radiographic Interpreter (CRI) 
LOCATION SEMINAR DATES EXAM DATE 
Miami, FL Oct. 18-22 Oct. 23 
Radiographic Interpreter certification can be a stand-alone cre- 
dential or can exempt you from your next 9-Year Recertification. 

Certified Welding Sales Representative(CWSR) 
LOCATION 
Atlanta, GA 

SEMINAR DATES 
Nov. 2-4 

EXAM DATE 
Nov. 4 

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 first two days). 

Senior Certified Welding Inspector (SCWI) 
Exam can be taken at any site listed under Certified Welding In- 
spector. No preparatory seminar is offered. 

Certified Robotic Arc Welding (CRAW) 
LOCATION 
ABB, Inc., Auburn Hills, MI 
Genesis-Systems, Davenport, IA 
Genesis-Systems, Davenport, IA 
Genesis-Systems, Davenport, IA 
Genesis-Systems, Davenport, IA 
Lincoln Electric, Cleveland, OH 
ABB, Inc., Auburn Hills, MI 
Genesis-Systems, Davenport, IA 
Genesis-Systems, Davenport, IA 
Genesis-Systems, Davenport, IA 
Genesis-Systems, Davenport, IA 
ABB, Inc., Auburn Hills, MI 
Genesis-Systems, Davenport, IA 
Genesis-Systems, Davenport, IA 

International CWI Courses and Exams 
Please visit www.aws.org/certification/inter_contact.html 

WEEK OF: CONTACT 

Oct. 4 (248) 391-8421 
Oct. 4 (563) 445-5688 
Oct. 11 (563) 445-5688 
Oct. 18 (563) 445-5688 
Oct. 25 (563) 445-5688 
Oct. 25 (216) 383-8542 
Nov. 1 (248) 391-8421 
Nov. 1 (563) 445-5688 
Nov. 8 (563) 445-5688 
Nov. 15 (563) 445-5688 
Nov. 29 (563) 445-5688 
Dec. 6 (248) 391-8421 
Dec. 6 (563) 445-5688 
Dec. 13 (563) 445-5688 

Important: This schedule is subject to change without notice. Please verily your event dates with the Certification Dept. and con- 
firm your course status before making your travel plans. For information on AWS seminars and certification programs, visit 
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 
Fast Track fee. 
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A WEBSITE THAT THINKS 
THE WAY YOU DO 

Finding the right equipment and alloys for your project can be tough. 

Harris is making it easier with a new intuitive website that helps you 
find products more quickly - at the new HarrisProductsGroup.com. 

We'll unveil the website at FABTECH. Visit us in Booth 6533. 

New Website Features: 

A new "Product Quick Search" 

Product narrowers to help 
you find products easily 

Find technical information 
and documents quickly 

Online database of Harris 
dealers and distributors 

Instructional videos for 
using Harris products 

Expanded tips and advice 

BRAZING . SOLDERING . WELDING . CUTTING 
ALLOYS . EQUIPMENT 

-*-   0^5      • 

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

THE HARRIS PRODUCTS GROUP 
A LINCOLN ELECTRIC COMPANY 

4501 Quality Place  |   Mason, Ohio 45040, USA 
800.733.4043 I www.HarrisProductsGroup.com 



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! 

^G**^ 

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 in 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! 

See us at FABTECH booth #8003 

wsweldingbuyersguide.com MULTIVIEW 



BY HOWARD M. WOODWARD 
woodward@aws.org 

Welding Pros Hone Skills at the Annual 
AWS Instructor Institute 

. 

The 2010 Instructor Institute class participants are shown luly 29 at AWS Headquarters in Miami, Fla. Shown are (front 
row, from left) District 5 Director Steve Mattson, Nicholas Pinckney, Tina Buchanan, Lane Smerglia, lennifer Skyles, Mark 
Reese, Tracy Davenport, and David Elsloo; (standing, from left) lonathan Theberge, Eric Cooper, District 13 Director Rick 
Polanin, Paul Leadingham, Chris Lanese, George Moore, Mark Gilbert, lohn McKeehan, limmy Goodson, Darin Newman, 
Jason Schmidt, Chris Hensiak, Nick Peterson, Ed Norman, Kenneth Temme, Nichole Bradley, Jay Ginder, Jason Kiesner, and 
Rodney Patterson. 

Notice of Annual Meeting — American Welding Society 

The Annual Meeting of the mem- 
bers of the American Welding Society 
will be held Monday, Nov. 1, 2010, be- 
ginning at 9:00 AM at the Georgia 

World Congress Center in Atlanta, 
Ga., during FABTECH. 

The regular business of the Society 
will be conducted, including election 

of officers and nine members of the 
Board of Directors. Any business 
properly brought before the member- 
ship will be considered. 

Life Members — Register Now for Free Professional Program 
AWS Life Members should register 

now to receive the entire Professional 
Program ($325 value) free plus free ad- 
mission to FABTECH, scheduled for 
Nov. 2-4 at the Georgia World Congress 
Center, in Atlanta. The Registration 

Form is on page 62 of this issue of Weld- 
ing Journal. You may also request the 
form from the Membership Department, 
call (800/305) 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) 
443-5647, Attn: Rhenda Kenny, mem- 
bership director, or mail the form to 
Rhenda Kenny, AWS, 550 NW LeJeune 
Rd., Miami, FL 33126. 
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Tech Topics 

Errata: D1.6/D1.6M:2007 
Structural Welding Code — 

Stainless Steel 

The following errata have been iden- 
tified and will be incorporated into the 
next reprinting of this document. 

Page 156, Fig. 6.21: Moved illustra- 
tion from Fig. 6.22 to Fig. 6.21 in order 
to correctly portray discontinuity height 
dimension. Also corrected title and 
added cross references so caption reads, 
"Discontinuity Height Dimension (see 
6.21.2.1, 6.21.2.2, and 6.21.2.3)". 

Page 157, Fig. 6.22: Moved illustra- 
tion from Fig. 6.21 to Fig. 6.22 in order 
to correctly portray discontinuity length 
dimension. 

Interpretation: 01.1:2008 
Structural Welding 

Code — Steel 

Subject: Radiography of Welder Perform- 
ance Qualification Test Plates 
Code Provision: Subclauses 6.12.2 and 
4.30.3.2, Figures 4.21 and 6.2 
AWS Log: D1.1-08-I09 

Inquiry: Is it the intent of the code that 
the radiographic areas denoting the 2.5 
inch interpretable area on a five (5) inch 
long welder's performance qualification 
test plate (i.e.. Figure 4.21), be consid- 
ered as a "free edge" or "intersecting 
weld" for the requirement of minimum 
clearance per Figure 6.2? 

Response: Mx 

Standard Reaffirmed by ANSI 
B4.0M:2000 (R2010), Standard Methods 

for Mechanical Testing of Welds. 8/6/10. 

Standard for Public Review 
A5.21/A5.21M:20XX, Specification for 

Bare Electrodes and Rods for Surfacing. Re- 
vised — $27.50. Review expires 10/11/10. 

AWS was approved as an accredited stan- 
dards-preparing organization by the Ameri- 
can National Standards Institute (ANSI) in 
1979. AWS rules, as approved by ANSI, re- 
quire that all standards be open to public re- 
view for comment during the approval 
process. To order a draft copy, contact R. 
O'Neill, ext. 451, roneill@aws.org. 

ISO Draft Standard for Public Review 
ISO/DIS 15615 — Gas welding equipment 

—Acetylene manifold systems for welding, cut- 
ting, and allied processes — Safety requirements 
in high-pressure devices. 

Copies of ISO/DIS 15615 are available 
for review through your national standards 
body, which in the United States is ANSI, 
25 W 43rd St., Fourth FL, New York, NY, 
10036; (212) 642-4900. 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. 

Technical Committee Meetings 
To attend a meeting, call the staff member 

listed at (800/305) 443-9353. 
Oct. 6-8, A2 Committee on Definitions and 

Symbols. Troy, Ohio. A. Alonso, ext. 299. 
Oct. 12-14, B2 Committee on Procedure 

and Performance Oualifications. Columbus, 
Ohio. S. Morales, ext. 313. 

The following meetings will be held during 
FABTECH in Atlanta, Ga. 

Nov. 1, C7 Committee on High Energy Beam 
Welding and Cutting. M. Rubin, ext. 215. 
Nov. 1, C7B Subcommittee on Electron Beam 

Welding and Cutting. M. Rubin, ext. 215. 
Nov. 2, ASK Subcommittee on Titanium and 

Zirconium Filler Metals. S. Borrero, ext. 334. 
Nov. 2, B5Q Subcommittee on Thermal Spray 

Operators. J. Gayler, ext. 472. 
Nov. 2, C2 Committee on Thermal Spraying. 

J. Gayler, ext. 472. 
Nov. 2, C2A Subcommittee on Machine El- 

ement Repair and Restoration. J. Gayler, ext. 
472. 

Nov. 2, C2J Subcommittee on Feedstock for 
Thermal Spray. J. Gayler, ext. 472. 

Nov. 2, C5 Committee on Arc Welding and 
Cutting. M. Rubin, ext. 215. 
Nov. 2, C6 Committee on Friction Welding. 

J. Gayler, ext. 472. 
Nov. 2, D14B Subcommittee on General De- 

sign and Practices. M. Rubin, ext. 215. 
Nov. 2, D14G Subcommittee on Welding of 

Rotating Equipment. M. Rubin, ext. 215. 
Nov. 2, D14I Subcommittee on Hydraulic 

Cylinders. M. Rubin, ext. 215. 
Nov. 2, D15C Subcommittee on Track Weld- 

ing. S. Borrero, ext. 334. 
Nov. 2, D16 Committee on Robotic and Au- 

tomatic Welding. M. Rubin, ext. 215. 
Nov. 2, G2D Subcommittee on Reactive Al- 

loys. S. Borrero, ext. 334. 
Nov. 3, Bl Committee on Methods of In- 

spection. B. McGrath, ext. 311. 
Nov. 3, BIB Subcommittee on Visual Exam- 

ination of Welds. B. McGrath, ext. 311. 
Nov. 3, B1C Standing Task Group on the 

Welding Inspection Handbook. B. McGrath, 
ext. 311. 

Nov. 3, D9 Committee on the Welding, Braz- 
ing, and Soldering of Sheet Metal. A. Alonso, 
ext. 299. 

Nov. 3, D14 Committee on Machinery and 

Equipment. M. Rubin, ext. 215. 
Nov. 3, D14C Subcommittee on Earthmov- 

ing and Construction Equipment. M. Rubin, 
ext. 215. 

Nov. 3, D14E Subcommittee on Welding of 
Presses and Industrial and Mill Cranes. M. 
Rubin, ext. 215. 

Nov. 3, D15 Committee on Railroad Weld- 
ing. S. Borrero, ext. 334. 

Nov. 3, D15A Subcommittee on Freight Cars 
and Their Materials. S. Borrero, ext. 334. 

Nov. 3, D17D Subcommittee on Resistance 
Welding. M. Rubin, ext. 215. 

Nov. 3, D17K Subcommittee on Fusion Weld- 
ing. M. Rubin, ext. 215. 

Nov. 4, ASH Subcommittee on Filler Met- 
als and Fluxes for Brazing. S. Borrero, ext. 334. 

Nov. 4, 5, C3 Committee and Subcommit- 
tees on Brazing and Soldering. S. Borrero, ext. 
334. 

Nov. 4, D17 Committee on Welding in the 
Aircraft and Aerospace Industries. M. Rubin, 
ext. 215. 

New Standards Projects (PINS) 
Development work has begun on the 

following new or revised standards. Af- 
fected individuals are invited to contribute 
to the development of these standards. For 
information, contact the staff secretary 
listed with the document. Participation on 
all AWS Technical Committees is open to 
all persons. 

A5.1/A5.1M:20XX, Specification for 
Carbon Steel Electrodes for Shielded Metal 
Arc Welding. This specification establishes 
the requirements for classification of car- 
bon steel electrodes for shielded metal arc 
welding. Stakeholders: Welding Industry. 
Revised. R. Gupta, ext. 301. 

B2.1/B2.1M.2m9-Al)m, Specification 
for Welding Procedure and Performance 
Qualification. This specification provides 
the requirements for qualification of weld- 
ing procedure specifications, welders, and 
welding operators for manual, semiauto- 
matic, mechanized, and automatic weld- 
ing. The welding processes included are 
electrogas welding, electron beam weld- 
ing, electroslag welding, flux cored arc 
welding, gas metal arc welding, gas tung- 
sten arc welding, laser beam welding, oxy- 
fuel gas welding, plasma arc welding, 
shielded metal arc welding, stud arc weld- 
ing, and submerged arc welding. Base met- 
als, filler metals, qualification variables, 
welding designs, and testing requirements 
are included. Stakeholders: Navy, manu- 
facturers, welders, CWIs, engineers. Ad- 
denda. S. Morales, ext. 313. 

32.1-1-003:2002 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
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for Gas Metal Arc Welding (Short Circuit- 
ing Transfer Mode) of Galvanized Steel (M- 
1), 18 through 10 Gauge, in the As-Welded 
Condition, with or without Backing. This 
standard contains the essential welding 
variables for welding galvanized steel in 
the thickness range of 18-10 gauge, using 
semiautomatic gas metal arc welding 
(short circuiting transfer mode). It cites 
the base metals and operating conditions 
necessary to make the weldment, the filler 
metal specifications, and the allowable 
joint designs for groove welds and fillet 
welds. Stakeholders: Manufacturers, 
welders, CWIs, engineers. Reaffirmed. S. 
Morales, ext. 313. 

62.1-1-004:2002 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Gas Metal Arc Welding (Short Circuit- 
ing Transfer Mode) of Carbon Steel (M-l, 
Group 1), 18 through 10 Gauge, in the As- 
Welded Condition, with or without Back- 
ing. This standard contains the essential 
welding variables for welding carbon steel 
in the thickness range of 18-10 gauge, 
using semiautomatic gas metal arc weld- 
ing (short circuiting transfer mode). It 
cites the base metals and operating con- 
ditions necessary to make the weldment, 
the filler metal specifications, and the al- 
lowable joint designs for fillet welds and 
groove welds. Stakeholders: Manufactur- 
ers, welders, CWIs, engineers. Reaf- 
firmed. S. Morales, ext. 313. 

62.1-8-005:2002 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Gas Metal Arc Welding (Short Circuit- 
ing Transfer Mode) ofAustenitic Stainless 
Steel (M-8, P-8, or S-8), 18 through 10 
Gauge, in the As-Welded Condition, with or 
without Backing. This standard contains 
the essential welding variables for weld- 
ing austenitic stainless steel in the thick- 
ness range of 18-10 gauge, using semiau- 
tomatic gas metal arc welding (short cir- 
cuiting transfer mode). It cites the base 
metals and operating conditions neces- 
sary to make the weldment, the filler metal 
specifications, and the allowable joint de- 
signs for fillet welds and groove welds. 
Stakeholders: Manufacturers, welders, 
CWIs, engineers. Reaffirmed. S. Morales, 
ext. 313. 

62.1-1/8-006:2002 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Gas Metal Arc Welding (Short Circuit- 
ing Transfer Mode) of Carbon Steel to 
Austenitic Stainless Steel (M-l to M-8, P-8, 
or S-8), 18 through 10 Gauge, in the As- 
Welded Condition, with or without Back- 
ing. This standard contains the essential 
welding variables for welding carbon steel 
to austenitic stainless steel in the thick- 
ness range of 18-10 gauge, using semiau- 
tomatic gas metal arc welding (short cir- 
cuiting transfer mode). It cites the base 
metals and operating conditions neces- 
sary to make the weldment, the filler metal 
specifications, and the allowable joint de- 

Veteran Committee Member Evans Retires 

Paul R. Evans, an engineer and 
a long-time AWS Technical Com- 
mittee member, has retired. Evans 
chaired the B5A Subcommittee on 
Welding Inspectors, and con- 
tributed to the B5C Subcommittee 
on Qualification of Welding Engi- 
neers, B5E Subcommittee on Weld- 
ing Educators, among others. 

Shown in the photo, taken in 
Chicago, 111., during the award-pre- 
sentation ceremony, Evans (left) 
receives a plaque of appreciation 
from Bill Behnke, another long- 
time contributor to the Bl Techni- 
cal Committees. 

signs for fillet welds and groove welds. 
Stakeholders: Manufacturers, welders, 
CWIs, engineers. Reaffirmed. S. Morales, 
ext. 313. 

B2.1-l-007:2002 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Gas Tungsten Arc Welding of Galvanized 
Steel (M-l), 18 through 10 Gauge, in the 
As-Welded Condition, with orwithoutBack- 
ing. This standard contains the essential 
welding variables for welding galvanized 
steel in the thickness range of 18-10 gauge 
using manual gas tungsten arc welding. It 
cites the base metals and operating con- 
ditions necessary to make the weldment, 
the filler metal specifications, and the al- 
lowable joint designs for fillet welds and 
groove welds. Stakeholders: Manufactur- 
ers, welders, CWIs, engineers. Reaf- 
firmed. S. Morales, ext. 313. 

B2.1-l-008:2002 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Gas Tungsten Arc Welding of Carbon 
Steel (M-l, P-l, or S-l), 18 through 10 
Gauge, in the As-Welded Condition, with or 
without Backing. This standard contains 
the essential welding variables for weld- 
ing carbon steel in the thickness range of 
18-10 gauge using manual gas tungsten 
arc welding. It cites the base metals and 
operating conditions necessary to make 
the weldment, the filler metal specifica- 
tions, and the allowable joint designs for 
fillet welds and groove welds. Stakehold- 
ers: Manufacturers, welders, CWIs, engi- 
neers. Reaffirmed. S. Morales, ext. 313. 

B2.1-8-009:2002 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Gas Tungsten Arc Welding ofAustenitic 
Stainless Steel (M-8, P-8, or S-8), 18 through 
10 Gauge, in the As-Welded Condition, with 
orwithout Backing. This standard contains 
the essential welding variables for weld- 
ing austenitic stainless steel in the thick- 
ness range of 18-10 gauge using manual 
gas tungsten arc welding. It cites the base 
metals and operating conditions neces- 
sary to make the weldment, the filler metal 
specifications, and the allowable joint de- 

signs for fillet welds and groove welds. 
Stakeholders: Manufacturers, welders, 
CWIs, engineers. Reaffirmed. S. Morales, 
ext. 313. 

B2.1-l/8-010:2002 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Gas Tungsten Arc Welding of Carbon 
Steel to Austenitic Stainless Steel (M-l, P- 
1, or S-l to M-8, P-8, or S-8), 18 through 
10 Gauge, in the As-Welded Condition, with 
orwithout Backing. This standard contains 
the essential welding variables for weld- 
ing carbon steel to austenitic stainless 
steel in the thickness range of 18-10 
gauge, using manual gas tungsten arc 
welding. It cites the base metals and op- 
erating conditions necessary to make the 
weldment, the filler metal specifications, 
and the allowable joint designs for fillet 
welds and groove welds. Stakeholders: 
Manufacturers, welders, CWIs, engineers. 
Reaffirmed. S. Morales, ext. 313. 

B2.1-l-011:2002 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Shielded Metal Arc Welding of Galva- 
nized Stainless Steel (M-l), 10 through 18 
Gauge, in the As-Welded Condition, with or 
without Backing. This standard contains 
the essential welding variables for weld- 
ing galvanized steel in the thickness range 
of 10-18 gauge, using manual shielded 
metal arc welding. It cites the base met- 
als and operating conditions necessary to 
make the weldment, the filler metal spec- 
ifications, and the allowable joint designs 
for fillet welds and groove welds. Stake- 
holders: Manufacturers, welders, CWIs, 
engineers. Reaffirmed. S. Morales, ext. 
313. 

B2.1-l-012:2002 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Shielded Metal Arc Welding of Carbon 
Steel (M-l, P-l, or S-l to M-l, P-l, or S-l), 
10 through 18 Gauge, in the As-Welded 
Condition, with or without Backing. This 
standard contains the essential welding 
variables for welding galvanized steel in 
the thickness range of 10-18 gauge, using 
manual shielded metal arc welding. It cites 
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the base metals and operating conditions 
necessary to make the weldment, the filler 
metal specifications, and the allowable 
joint designs for fillet welds and groove 
welds. Stakeholders: Manufacturers, 
welders, CWIs, engineers. Reaffirmed. S. 
Morales, ext. 313. 

62.1-8-013:2002 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Shielded Metal Arc Welding of 
Austenitic Stainless Steel (M-8/P-8/S-8, 
Group 1), 10 through 18 Gauge, in the As- 
Welded Condition, with or without Back- 
ing. This standard contains the essential 
welding variables for welding austenitic 
stainless steel in the thickness range of 
18-10 gauge using manual shielded metal 
arc welding. It cites the base metals and 
operating conditions necessary to make 
the weldment, the filler metal specifica- 
tions, and the allowable joint designs for 
fillet welds and groove welds. Stakehold- 
ers: Manufacturers, welders, CWIs, en- 
gineers. Reaffirmed. S. Morales, ext. 313. 

62.1-1/8-014:2002 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Shielded Metal Arc Welding of Carbon 
Steel to Austenitic Stainless Steel (M-l to 
M-8IP-8IS-8, Group 1), 10 through 18 
Gauge, in the As-Welded Condition, with 
or without Backing. This standard con- 
tains the essential welding variables for 
welding carbon steel to austenitic stain- 
less steel in the thickness range of 10-18 
gauge using manual shielded metal arc 
welding. It cites the base metals and op- 
erating conditions necessary to make the 
weldment, the filler metal specifications, 
and the allowable joint designs for fillet 
welds and groove welds. Stakeholders: 
Manufacturers, welders, CWIs, engi- 
neers. Reaffirmed. S. Morales, ext. 313. 

62.1-8-024:2001 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Gas Tungsten Arc Welding of Austenitic 
Stainless Steel (M-8/P-8/S-8, Group 1), Vu 
through I'A inch Thick, ER3XX, As-Welded 
Condition. This standard contains the es- 
sential welding variables for austenitic 
stainless steel in the thickness range of 
Vn-VA in., using manual gas tungsten arc 
welding. It cites the base metals and op- 
erating conditions necessary to make the 
weldment, the filler metal specifications, 
and the allowable joint designs for fillet 
and groove welds. This WPS was devel- 
oped primarily for plate and structural 
applications. Stakeholders: Manufactur- 
ers, welders, CWIs, engineers. Reaf- 
firmed. S. Morales, ext. 313. 

62.1-1-025:2001 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Gas Tungsten Arc Welding followed by 
Shielded Metal Arc Welding of Austenitic 
Stainless Steel (M-8/P-8/S-8, Group 1), % 
through I'A inch Thick, ER3XXandE3XX- 
XX, As-Welded Condition. This standard 
contains the essential welding variables 

for austenitic stainless steel in the thick- 
ness range of Vs-VA in., using manual gas 
tungsten arc welding followed by shielded 
metal arc welding. It cites the base met- 
als and operating conditions necessary to 
make the weldment, the filler metal spec- 
ifications, and the allowable joint designs 
for fillet and groove welds. This WPS was 
developed primarily for plate and struc- 
tural applications. Stakeholders: Manu- 
facturers, welders, CWIs, engineers. 
Reaffirmed. S. Morales, ext. 313. 

62.1-1-210:2001 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Gas Tungsten Arc Welding with Con- 
sumable Insert Root of Carbon Steel (M- 
1/P-l/S-l, Group 1 or 2), % through I'A inch 
Thick, INMs-1 andER70S-2, As-Welded 
or PWHT Condition. This standard con- 
tains the essential welding variables for 
carbon steel in the thickness range of 
Vs-VA in., using manual gas tungsten arc 
welding with consumable insert root. It 
cites the base metals and operating con- 
ditions necessary to make the weldment, 
the filler metal specifications, and the al- 
lowable joint designs for groove welds. 
This WPS was developed primarily for 
pipe applications. Stakeholders: Manu- 
facturers, welders, CWIs, engineers. 
Reaffirmed. S. Morales, ext. 313. 

62.1-1-211:2001 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Gas Tungsten Arc Welding with Con- 
sumable Insert Root followed by Shielded 
Metal Arc Welding of Carbon Steel (M-l/P- 
1/S-l, Group 1 or 2), 'As through I'A inch 
Thick, INMs-1, ER70S-2, andE7018, As- 
Welded or PWHT Condition. This stan- 
dard contains the essential welding vari- 
ables for carbon steel in the thickness 
range of Vn-VA in., using manual gas tung- 
sten arc welding with consumable insert 
root, followed by shielded metal arc weld- 
ing. It cites the base metals and operat- 
ing conditions necessary to make the 
weldment, the filler metal specifications, 
and the allowable joint designs for groove 
welds. This WPS was developed prima- 
rily for pipe applications. Stakeholders: 
Manufacturers, welders, CWIs, engi- 
neers. Reaffirmed. S. Morales, ext. 313. 

62.1-8-212:2001 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Gas Tungsten Arc Welding of Austenitic 
Stainless Steel (M-8/P-8/S-8, Group 1), Vu 
through I'A inch Thick, ER3XX, As-Welded 
Condition. This standard contains the es- 
sential welding variables for austenitic 
stainless steel in the thickness range of 
Vifr-VA inch, using manual gas tungsten arc 
welding. It cites the base metals and op- 
erating conditions necessary to make the 
weldment, the filler metal specifications, 
and the allowable joint designs for fillet 
and groove welds. This WPS was devel- 
oped primarily for pipe applications. 
Stakeholders: Manufacturers, welders. 

CWIs, engineers. Reaffirmed. S. Morales, 
ext. 313. 

62.1-8-214:2001 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Gas Tungsten Arc Welding followed by 
Shielded Metal Arc Welding of Austenitic 
Stainless Steel (M-8/P-8/S-8, Group 1), % 
through 1'Ainch Thick, ER3XXandE3XX- 
XX, As-Welded Condition. This standard 
contains the essential welding variables 
for austenitic stainless steel in the thick- 
ness range of Ys-VAi in., using manual gas 
tungsten arc welding followed by shielded 
metal arc welding. It cites the base met- 
als and operating conditions necessary to 
make the weldment, the filler metal spec- 
ifications, and the allowable joint designs 
for fillet and groove welds. This WPS was 
developed primarily for pipe applica- 
tions. Stakeholders: Manufacturers, 
welders, CWIs, engineers. Reaffirmed. S. 
Morales, ext. 313. 

62.1-8-215:2001 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Gas Tungsten Arc Welding with Con- 
sumable Insert Root of Austenitic Stainless 
Steel (M-8IP-8IS-8, Group 1), 'A through 
I'A inch Thick, IN3XX and ER3XX, As- 
Welded Condition. This standard contains 
the essential welding variables for 
austenitic stainless steel in the thickness 
range of Ys-VAi inch, using manual gas 
tungsten arc welding with consumable in- 
sert root. It cites the base metals and op- 
erating conditions necessary to make the 
weldment, the filler metal specifications, 
and the allowable joint designs for groove 
welds. This WPS was developed prima- 
rily for pipe applications. Stakeholders: 
Manufacturers, welders, CWIs, engi- 
neers. Reaffirmed. S. Morales, ext. 313. 

62.1-8-216:2001 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Gas Tungsten Arc Welding with Con- 
sumable Insert Root followed by Shielded 
Metal Arc Welding of Austenitic Stainless 
Steel (M-8IP-8IS-8, Group 1), 'A through 
I'A inch Thick, IN3XX, ER3XX, and 
E3XX-XX, As-Welded Condition. This 
standard contains the essential welding 
variables for austenitic stainless steel in 
the thickness range of VS-VAL in., using 
manual gas tungsten arc welding with 
consumable insert root. It cites the base 
metals and operating conditions neces- 
sary to make the weldment, the filler 
metal specifications, and the allowable 
joint designs for groove welds. This WPS 
was developed primarily for pipe appli- 
cations. Stakeholders: Manufacturers, 
welders, CWIs, engineers. Reaffirmed. S. 
Morales, ext. 313. 

62.1-1/8-227:2002 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Gas Tungsten Arc Welding of Carbon 
Steel (M-HP-HS-l, Groups 1 or 2) to 
Austenitic Stainless Steel (M-8/P-8/S-8, 
Group 1),  'An through I'A inch  Thick, 
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Win Great 
Prizes in the 
2010-2011 
AWS Member- 
Get-A-Member 
Campaign* 

-A-JBOCJT* AWS is looking for individuals to become part of an exclusive group of AWS 
Members who get involved and win. Give back to your profession, strengthen AWS and win great 
limited-edition prizes by participating in the 2010-2011 Member-Get-A-Member Campaign. By 
recruiting new members to AWS, you're adding to the resources necessary to expand your benefits as 
an AWS Member. Year round, you'll have the opportunity to recruit new members and be eligible to win 
special contests and prizes. Referrals are our most successful member recruitment tool. Our 
Members know first-hand how useful AWS Membership is, and with your help, AWS will continue to be 
the leading organization in the materials joining industry. 

To recruit new Members, use the application on the reverse, or visit www.aws.org/mgm 

PRIZE CATEGORIES 
President's Honor Roll: Recruit 
1-2 new Individual Members and 
receive an AWS Sportpack bag. 

President's Club: Recruit 3-8 new 
Individual Members and receive an 
AWS hat and an AWS Sportpack bag. 

President's Roundtabie: Recruit 
9-19 new Individual Members and 
receive an AWS polo or denim shirt, 
hat and an AWS Sportpack bag. 

President's Guild: Recruit 20 or 
more new Individual Members and 
receive an AWS Messenger Bag, an 
AWS polo or denim shirt, a one-year 
free AWS Membership, the "Shelton 
Ritter Member Proposer Award" 
Certificate and membership in the 
Winner's Circle. 

Winner's Circle: All members who 
recruit 20 or more new Individual 
Members will receive annual 
recognition in the Welding Journal 
and will be honored at the FABTECH 
Show. 

SPECIAL PRIZES 
Participants will also be eligible to win 
prizes in specialized categories. Prizes 
will be awarded at the close of the 
campaign (June 2011). 

Sponsor of the Year: The individual 
who sponsors the greatest number of 
new Individual Members during the 
campaign will receive a plaque, a trip to 
the 2011 FABTECH Show, and 
recognition at the AWS Awards 
Luncheon at the Show. 

Student Sponsor Prize: AWS 
Members who sponsor two or more 
Student Members will receive an AWS 
Sportpack bag. 

The AWS Member who sponsors the 
most Student Members will receive a 
free, one-year AWS Membership, an 
AWS polo shirt, hat and an AWS 
Sportpack bag. 

International Sponsor Prize: Any 
member residing outside the United 
States, Canada and Mexico who 
sponsors the most new Individual 
Members will receive a complimentary 
AWS Membership renewal. 

•The 2010-2011 MGM Campaign runs from June 1, 2010 to May 31, 2011. 
Prizes are awarded at the close of the campaign. 

LUCK OF THE DRAW 
For every new member you sponsor, 
your name is entered into a quarterly 
drawing. The more new members 
you sponsor, the greater your 
chances of winning. Prizes will be 
awarded in November 2010, as well 
as in February and June 2011. 

Prizes Include: 
•*   Complimentary AWS 

Membership renewal 
• AWSt-shirt 
• AWS hat 

SUPER SECTION CHALLENGE 
The AWS Section in each District 
that achieves the highest net 
percentage increase in new 
Individual Members before the June 
2011 deadline will receive special 
recognition in the Welding Journal. 

The AWS Sections with the highest 
numerical increase and greatest net 
percentage increase in new 
Individual Members will each receive 
the Neitzel Membership Award. 

American Welding Society 
Visit www.aws.org 



*k PLUS... Get a popular welding publication for only $25 ($192 value) 

AWS MEMBERSHIP APPLICATION 
4 Easy Ways to Join or Renew: 

3  Mail this form, along with your payment, to AWS 
S  Call the Membership Department at (800) 443-9353, ext. 480 

•    Fax this completed form to (305) 443-5647 
B   Join or renew on our website <www.aws.org/membership> 

• Mr. • Ms. • Mrs. • Dr. Please print • Duplicate this page as needed 

Last Name     

First Name_ 

Title 

M.I. 

Birthdate 

Were you ever an AWS Member? • YES   • NO   If "YES," give year        and Member # 

Primary Phone ( )  Secondary Phone ( )  _____ 

FAX( )  ^E-Mail  

Did you learn of the Society through an AWS Member?    •   Yes •   No 

If "yes," Member's name: Member's # (if known): 
From time to time, AWS sends out informationai emaiis about programs we offer, new Member benefits, savings opportunities and 
changes to our website. If you would prefer not to receive these emails, please check here • 

ADDRESS NOTE: This address will be used for all Society mail. 

Company (if applicable) 

Address    

Address Con't. 

City_  State/Province 

PROFILE DATA 
_Zip/Postal Code _ Country 

NOTE: This data wiil be used to deveiop programs and services to 
serve you better. 

0 Who pays your dues?:   • Company    • Self-paid © Sex: • Male   • Female 

© Education level: • High school diploma • Associate's • Bachelor's • Master's • Doctoral 

PAYMENT INFORMATION (Required) 
ONE-YEAR AWS IlVDfflDUAl MEMBERSHIP J80 
TWO-YEAR AWS IlVDfflDUAl MEMBERSHIPt .|ttCQ $135 
New Member? Yes     No 

If yes, add one-time initiation fee of $12 f  

International Members add $50 for optional hard copy of Welding journal (note: digital deliver)' of IF/ is slandard)tttt $50  (Optional) 

I Domestic Members add $25 for book selection ($192 value), and save up to 87%tt I (optional) 

\ International Members add $75 for book selection (note: $50 is tor international shipping) ff..!    (Optional) 
I (Note: Book Selection applies to new Individual Members only - Book selections on upper-right corner) 

TOTAL PAYMENT $  
AWS STUDENT MEMBERSHIP ttt 
• Domestic (Canada & Mexico incl.) |15 
• International f50 
TOTAL PAYMENT f  

NOTE: Dues include $18.70 for We/ding Journal 
subscription and $4.00 for the AWS Foundation, 

Payment can be made (in U.S. dollars) by check or money order (international or foreign), payabie to the American Weiding Socidy, or by charge card 

• Check   • Money Order   • Bili Me 

Q American Express Q Diners Club Q Carte Bianche Q MasterCard Q Visa Q Discover   Q Other 

L J    L 
Your Account Number 

Signature of Appiicant: 

Office Use Only 

Source Code   WJ 

Expiration Date (mm/yy) 

_ Application Date:  

Check #_ Account # 
Date Amount 

„,  American Welding Society 
Xs^ P.O. Box 440367 

Miami, FL 33144-0367 
Telephone (800) 443-9353 
FAX (305) 443-5647 
Visit our website: www.aws.org 

Member Services Revised 12/12/08 

tTVo-year Individual Membership Special Offer; applies only to new AWS Individual Merabeis, ftDiscount Publication 
Offer; applies only to new AWS Individual MerabeB, Select one of tbe six listed publications for an additional $25; International 
Members add 175 (|25 for book selection and 150 for International shipping); Multi-iear Discount; First year Is S80, each 

additional year Is (75. No limit on years (not available to Student Members). ^Student Member; Any individual who attends 

a recognized college, university, technical, vocational school or high school Is eligible. Domestic Members are those students resid- 

ing In Norh America (incl. Canada & Mexico). This membership Includes the Weidmgpumai magazine. Student Memberships 
do not Include a discounted publication, ttttlntemational hard copy Welding journal option: applies only to 

International AWS Welder Members (excludes Canada and Mexico). Digitized delivery of WJ Is standanl 

BOOK/CD-ROM SELECTION 
(Pay Only $25... up to a $192 value) 

NOTE: Only New Individual Members are eligible for this 
selection. Be sure to add $25 to your total payment. 
ONLY ONE SELECTION PLEASE. 
• Jefferson's Welding Encyclopedia (CD-ROM only) 
• Design and Planning Manual for 

Cost-Effective Welding 
• Welding Metallurgy 
• Welding Handbook (9th Ed., Vol. 3) 
• Welding Handbook (9th Ed., Vol. 2) 
• Welding Handbook (9th Ed., Vol. 1) 

For more book choices visit 
www.aws.org/membership 

Learn more about each publication at www.awspubs.com 

a New Member a Renewal 
A free local Section Membership is included 
with all AWS Memberships. 
Section Affiliation Preference (if known): 

Type of Business (Check ONE only) 

A Q Contract construction 
B Q Chemicals & allied products 
C Q Petroleum & coal industries 
D Q Primary metai industries 
E O Fabricated metai products 
F Q Machinery except elect, (inci. gas welding) 
G Q Electrical equip., supplies, electrodes 
H Q Transportation equip. — air, aerospace 
i Q Transportation equip. — automotive 
J Q Transportation equip. — boats, ships 
K Q Transportation equip. — railroad 
L • Utilities 
M Q Welding distributors & retail trade 
N Q Misc. repair services (inci. weiding shops) 
0 O Educational Services (univ., libraries, schools) 
P Q Engineering & architectural services (incl. 

assns.) 
Q Q Misc. business services (inci. commercial labs) 
R  Q Government (federal, state, local) 
S   • Other 
Job Classification (Check ONE only) 

01 Q President, owner, partner, officer 
02 Q Manager, director, superintendent (or 

assistant) 
03 • Sales 
04 Q Purchasing 
05 Q Engineer — weiding 
20 Q Engineer — design 
21 Q Engineer — manufacturing 
06 Q Engineer — other 
10 • Architect designer 
12 • Metallurgist 
13 • Research & development 
22 • Quality control 
07 Q Inspector, tester 
08 Q Supervisor, foreman 
14 Q Technician 
09 Q Welder, welding or cutting operator 
11 • Consultant 
15 • Educator 
17 • Librarian 
16 • Student 
18 • Customer Service 
19 • Other 

Technical Interests (Check all that apply) 

A Q Ferrous metais 
B Q Aluminum 
C Q Nonferrous metais except aluminum 
D Q Advanced materials/lntermetaiiics 
E Q Ceramics 
F Q High energy beam processes 
G Q Arc weiding 
H Q Brazing and soldering 
i Q Resistance welding 
J Q Thermal spray 
K • Cutting 
L • NDT 
M • Safety and health 
N Q Bending and shearing 
0 • Roll forming 
P Q Stamping and punching 
Q Q Aerospace 
R Q Automotive 
S Q Machinery 
T Q Marine 
U O Piping and tubing 
V Q Pressure vessels and tanks 
W • Sheet metai 
X  • Structures 
Y • Other 
Z   Q Automation 
1 • Robotics 
2 Q Computerization of Welding 



ER309(L), As-Welded Condition. This 
standard contains the essential welding 
variables for carbon steel to austenitic 
stainless steel in the thickness range of 
Yit-VA in., using manual gas tungsten arc 
welding. It cites the base metals and op- 
erating conditions necessary to make the 
weldment, the filler metal specifications, 
and the allowable joint designs for groove 
and fillet welds. This S WPS was developed 
primarily for pipe applications. Stakehold- 
ers: Manufacturers, welders, CWIs, engi- 
neers. Reaffirmed. S. Morales, ext. 313. 

62.1-1/8-228:2002 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Shielded Metal Arc Welding of Carbon 
Steel (M-1IP-1IS-1, Groups 1 or 2) to 
Austenitic Stainless Steel (M-8/P-8/S-8, 
Group 1), 'A through 1'A inch Thick, 
E309(L)-15, -16, or-17, As-Welded Condi- 
tion. This standard contains the essential 
welding variables for welding carbon steel 
to austenitic stainless steel in the thick- 
ness range of Vs-VA in., using manual 
shielded metal arc welding. It cites the 
base metals and operating conditions nec- 
essary to make the weldment, the filler 
metal specifications, and the allowable 
joint designs for groove and fillet welds. 
This SWPS was developed primarily for 
pipe applications. Stakeholders: Manu- 
facturers, welders, CWIs, engineers. Reaf- 
firmed. S. Morales, ext. 313. 

62.1-1/8-229:2002 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Gas Tungsten Arc Welding followed by 
Shielded Metal Arc Welding of Carbon Steel 
(M-l/P-l/S-1, Groups 1 or 2) to Austenitic 
Stainless Steel (M-8/P-8/S-8, Group 1), % 
through I'/i inch Thick, ER309(L) and 
ER309(L)-15, -16, or-17, As-Welded Con- 
dition. This standard contains the essen- 
tial welding variables for welding carbon 
steel to austenitic stainless steel in the 
thickness range of Vs-VA in., using manual 
gas tungsten arc welding followed by 
shielded metal arc welding. It cites the 
base metals and operating conditions nec- 
essary to make the weldment, the filler 
metal specifications, and the allowable 
joint designs for groove and fillet welds. 
This SWPS was developed primarily for 
pipe applications. Stakeholders: Manu- 
facturers, welders, CWIs, engineers. Reaf- 
firmed. S. Morales, ext. 313. 

62.1-1/8-230:2002 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Gas Tungsten Arc Welding with Con- 
sumable Insert Root of Carbon Steel (M- 
1/P-l/S-l, Groups 1 or 2) to Austenitic 
Stainless Steel (M-8/P-8/S-8, Group 1), 'AM 

through 1'A inch Thick, IN309 and 
ER309(L), As-Welded Condition. This 
standard contains the essential welding 
variables for welding carbon steel to 
austenitic stainless steel in the thickness 
range of Vie-YA in., using manual gas tung- 
sten arc welding with consumable insert 

root. It cites the base metals and operat- 
ing conditions necessary to make the weld- 
ment, the filler metal specifications, and 
the allowable joint designs for groove 
welds. This SWPS was developed prima- 
rily for pipe applications. Stakeholders: 
Manufacturers, welders, CWIs, engineers. 
Reaffirmed. S. Morales, ext. 313. 

62.1-1/8-231:2002 (R20XX), Standard 
Welding Procedure Specification (SWPS) 
for Gas Tungsten Arc Welding with Con- 
sumable Insert Root followed by Shielded 
Metal Arc Welding of Carbon Steel (M-l/P- 
l/S-1, Groups 1 or 2) to Austenitic Stain- 
less Stainless Steel (M-8/P-8/S-8, Group 1), 
'A through VA inch Thick, IN309, ER309, 
and E309-15, -16, or -17, or IN309, 
ER309(L), andER309(L)-15, -16, or-17, 
As-Welded Condition. This standard con- 
tains the essential welding variables for 
welding carbon steel to austenitic stain- 
less steel in the thickness range of Vs-Wi 
in., using manual gas tungsten arc weld- 
ing, with consumable insert root, followed 
by shielded metal arc welding. It cites the 
base metals and operating conditions nec- 
essary to make the weldment, the filler 
metal specifications, and the allowable 
joint designs for groove welds. This SWPS 
was developed primarily for pipe applica- 
tions. Stakeholders: Manufacturers, 
welders, CWIs, engineers. Reaffirmed. S. 
Morales, ext. 313. 

62.1-1-302:20XX, Standard Welding 
Procedure Specification (SWPS) for Naval 
Applications Shielded Metal Arc Welding 
of Carbon Steel (S-l), As through IVi inch 
Thick, MIL-7018-M, As-Welded orPWHT 
Condition, Primarily Plate and Structural 
Naval Applications. This standard contains 
the essential welding variables for carbon 
steel in the thickness range of Vs-VAi in., 
using manual shielded metal arc welding. 
It cites the base metals and operating con- 
ditions necessary to make the weldment, 
the filler metal specifications, and joint 
designs for fillet welds, partial penetra- 
tion groove welds, complete penetration 
groove welds with backing, and complete 
penetration welds that are welded from 
both sides. This SWPS-N was developed 
primarily for naval applications that re- 
quire performance to NAVSEA publica- 
tion S9074-AQ-GIB-010/248, Require- 
ments for Welding and Brazing Procedure 
and Performance Qualification. Stakehold- 
ers: Navy, manufacturers, welders, CWIs, 
engineers. New. S. Morales, ext. 313. 

62.1-1-312:20XX, Standard Welding 
Procedure Specification (SWPS) for Naval 
Applications Shielded Metal Arc Welding 
of Carbon Steel (S-l), As through IVi inch 
Thick, MIL-7018-M, As-Welded orPWHT 
Condition, Primarily Pipe for Naval Appli- 
cations. This standard contains the essen- 
tial welding variables for carbon steel in 
the thickness range of Vn-VA in., using man- 
ual shielded metal arc welding. It cites the 

base metals and operating conditions nec- 
essary to make the weldment, the filler 
metal specifications, and joint designs for 
fillet welds, complete penetration groove 
welds with backing, and joints welded 
from both sides. This SWPS-N was devel- 
oped primarily for naval applications that 
require performance to NAVSEA Tech- 
nical Publication S9074-AQ-GIB- 
010/248, Requirements for Welding and 
Brazing Procedure and Performance Qual- 
ification. Stakeholders: Navy, manufac- 
turers, welders, CWIs, engineers. New. S. 
Morales, ext. 313. 

C5.2:2001 (R20XX), Recommended 
Practices for Plasma Arc Cutting and Goug- 
ing. This recommended practice provides 
information regarding current practices 
for plasma arc cutting and gouging. The 
document explains the basic principles of 
operation, methods of operation, system 
components and their installation, opti- 
mization of cut quality, and cost consid- 
erations. Safety aspects associated with 
the process are also discussed. Stakehold- 
ers: The arc welding and cutting industry. 
Reaffirmed. M. Rubin, ext. 215. 

C5.3:2000 (R20XX), Recommended 
Practices for Air Carbon Arc Gouging and 
Cutting. This document establishes a 
method of conveying to the welder/oper- 
ator the proper setup and use of air car- 
bon arc gouging and cutting. Instructions 
and procedures are supplied in detail so 
the welder/operator can establish the cor- 
rect air pressure, amperage, voltage, and 
techniques. Stakeholders: The arc weld- 
ing and cutting industry. Reaffirmed. M. 
Rubin, ext. 215. 

C5.5/C5.5M:20XX, Recommended 
Practices for Gas Tungsten Arc Welding. 
This document is designed to assist every- 
one who is associated with gas tungsten 
arc welding (GTAW), including welders, 
welding technicians, welding engineers, 
quality control personnel, welding super- 
visors, purchasing personnel, educators, 
and students. Discussed are welding prin- 
ciples, equipment, gas shielding, and tech- 
niques for manual and automatic GTAW. 
Welding safety, troubleshooting, and re- 
lated topics are included for understand- 
ing by all levels of personnel in establish- 
ing better production welding operations. 
Educators will find this publication a 
handy reference for teaching all aspects 
of gas tungsten arc welding. Stakeholders: 
The arc welding and cutting industry. Re- 
vised. M. Rubin, ext. 215. 

D10.13/D10.13M:2001 (R20XX), Rec- 
ommended Practices for the Brazing of Cop- 
per Tubing and Fittings for Medical Gas Sys- 
tems. This document presents a recom- 
mended practice for fabrication and in- 
stallation of copper tubing used in the dis- 
tribution of medical gas and vacuum lines 
in health care facilities. It provides guid- 
ance for implementation of the require- 
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ments of NFPA 99C, Gas and Vacuum 
Systems. This standard does not include 
qualification procedures for brazing pro- 
cedures and brazers. Stakeholders: Sup- 
pliers, fabricators, and end users of med- 
ical gas copper tubing systems. Reaf- 
firmed. B. McGrath, ext. 311. 

D14.1/D14.1M:20XX, Specification for 
Welding of Industrial and Mill Cranes and 
Other Material Handling Equipment. Re- 
quirements are presented for the design 
and fabrication of constructional steel 
weldments that are used in industrial and 

mill cranes, lifting devices, and other ma- 
terial-handling equipment. Require- 
ments are also included for modification, 
weld repair, and postweld treatments of 
new and existing weldments. Filler metal 
and welding procedure guidelines are rec- 
ommended for the applicable base met- 
als, which are limited to carbon and low- 
alloy steels. Allowable unit stresses are 
provided for weld metal and base metal 
for various cyclically loaded joint designs. 
Stakeholders: Machinery and equipment 
industry. Revised. M. Rubin, ext. 215. 

D15.1/D15.1M:20XX, Railroad Welding 
Specification for Cars and Locomotives. 
This specification establishes minimum 
standards for the manufacture and main- 
tenance of railroad equipment. Clauses 
4-17 cover the general requirements for 
welding in the railroad industry. Clauses 
18-24 cover specific requirements for the 
welding of base metals thinner than lA in. 
(3 mm). Stakeholders: All manufacturers 
and repair facilities of railroad rolling 
stock. Revised. M. Rubin, ext. 215. 

Standards Released for Aluminum GTAW, Transparent Screens, and Welding Earthmovlng 
and Construction Equipment 

The following three updated docu- 
ments have recently been published: 

AWS F2.3M:2011, Specification for Use 
and Performance of Transparent Welding 
Curtains and Screens 

AWS D14.3:2010, Specification for 
Welding Earthmoving, Construction, and 
Agricultural Equipment 

AWS 62.1-22-015:2011, Standard Weld- 
ing Procedure Specification (SWPS) for 
Gas Tungsten Arc Welding of Aluminum 
(M/P-22 to MIP22), 18 through 10 Gauge, 

ER4043 orR4043, in the As-Welded Con- 
dition, with or without Backing. 

AWS F2.3:2011 applies to curtains used 
in industrial applications to shield 
passersby from sparks, spatter, and radia- 
tion, excluding gamma and X-rays, partic- 
ulate radiation, laser light, and electron 
beams. The 24-page document lists for 
$52, $39 for AWS members. 

AWS D14.3:2010 applies to all struc- 
tural welds used in the manufacture and 
repair of earthmoving, construction, and 

agricultural equipment. The 94-page stan- 
dard lists for $80, $60 for AWS members. 

AWS 62.1-22-015:2011 standard weld- 
ing procedure supersedes and replaces the 
SWPS issued in 2002. The document lists 
for $248, $186 for AWS members. 

All AWS standards, books, and other 
publications can be purchased from WEX 
(World Engineering Xchange). Visit or- 
ders@awspubs.com; www.awspubs.com; or 
call (888) 935-3464; (305) 824-1177; FAX 
(305) 826-6195. 

Contribute Your Expertise to These Documents 
Marine Construction 

The D3 Committee for Welding in 
Marine Construction to contribute to 
the development of D3.5, Guide for 
Steel Hull Welding; D3.6, Specification 
for Underwater Welding; D3.7, Guide for 
Aluminum Hull Welding; and D3.9, 
Specification for Classification of Weld- 
Through Paint Primers. Contact B. Mc- 
Grath, bmcgrath@aws.org, ext. 311. 

Mechanicai Testing of Weids 
The B4 Committee for Mechanical 

Testing of Welds to contribute to B4.0, 
Standard Methods for Mechanical test- 
ing of Welds. Contact B. McGrath, bm- 
cgrath@aws.org, ext. 311. 

Surfacing Industriai Miii Roiis 
D14H Subcommittee on Surfacing 

and Reconditioning of Industrial Mill 
Rolls to revise AWS D14.7, Recom- 
mended Practices for Surfacing and Re- 
conditioning of Industrial Mill Rolls. 
Contact M. Rubin, mrubin@aws.org, 
ext. 215. 

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 R. Gupta, 
gupta@aws.org, ext. 301. 

Robotic and Automatic Weiding 
D16 Committee on Robotic and Auto- 

matic Welding to update D16.1, Specifica- 
tion for Robotic Arc Welding Safety; D16.2, 
Guide for Components of Robotic and Au- 
tomatic Arc Welding Installations; D16.3, 
Risk Assessment Guide for Robotic Arc 
Welding; D16.4, Specification for Qualifica- 
tion of Robotic Arc Welding Personnel. Con- 
tact M. Rubin, mrubin@aws.org, ext. 215. 

Thermai Spraying 
C2 Committee on Thermal Spraying 

to update C2.16, Guide for Thermal Spray 
Operator Qualification; C2.18, Guide for 
the Protection of Steel with Thermal 
Sprayed Coatings of Aluminum and Zinc 
and their Alloys and Composites; C2.19, 
Machine Element Repair, C2.23, Specifi- 
cation for the Application of Thermal Spray 
Coatings (Metallizing) of Aluminum, Zinc, 
and Their Alloys and Composites for the 
Corrosion Protection of Steel. Contact J. 
Gsyl&x, gayler@aws.org, ext. 472. 

Labeiing and Safe Practices 
SH4 Subcommittee on Labeling and 

Safe Practices to update AWS r2.2, Lens 
Shade Selector; AWS F4.1, Safe Practices 
for the Preparation of Containers and Pip- 
ing for Welding and Cutting; and the AWS 
Safety and Health Fact Sheets. S. Hedrick, 
steveh@aws.org, ext. 305. 

Submit Your Nomination 
for the M.I.T. Award 

November 2, 2010, is the deadline 
for submitting nominations for the 
2011 Prof. Koichi Masubuchi Award, 
sponsored by the Dept. of Ocean En- 
gineering at Massachusetts Institute 
of Technology (M.I.T). This award, 
including an honorarium of $5000, is 
presented each year to one person, 
40 years old or younger, who has 
made significant contributions to the 
advancement of materials joining 
through research and development. 

The nomination package should 
include the candidate's background, 
experience, publications, honors, 
and awards, plus at least three letters 
of recommendation from fellow re- 
searchers. The award was established 
to recognize Prof. Masubuchi for his 
numerous contributions to the ad- 
vancement of the science and tech- 
nology of welding, especially in the 
fields of fabricating marine and outer 
space structures. 

Send your nomination package to 
John DuPont, professor, Lehigh 
University, atindl@lehigh.edu. 

OCTOBER 2010 



AWS Signs On an International Agent in Colombia 

Shown at the Universidad Tecnologica de Pereira in Pereira, Colombia, are (from left) Alberto Zapata Meneses, Cassie Burrell, Educardo 
Roncancio Huertas, Sebastian Correa, Claudia M. Castaho Rodas, Donald Llopis, and Juan C. Montoya. 

On August 12, American Welding So- 
ciety representatives Cassie Burrell, 
deputy executive director, and Donald 
Llopis, coordinator, international busi- 
ness and certification programs, met with 
Universidad Tecnologica de Pereira offi- 
cials in Pereira, Colombia, to authorize 
the university to serve as an AWS Inter- 
national Agent. The authorization will 
permit the university to conduct AWS 
certification events in Colombia. 

The university officials included Luis 
Enrique Arango Jimenez, university 
dean; Ing. Educardo Roncancio Huertas, 
dean, faculty of Mechanical Engineering; 
Alberto Zapata Meneses, associate pro- 
fessor, faculty of Mechanical Engineer- 
ing; and Claudia M. Castano Rodas, in- 
ternational programs coordinator. 

Also participating in the meeting were 
Lincoln Electric de Colombia represen- 
tatives Sebastian Correa and Juan C. 
Montoya. 

Signing the International Agent Agreement are (from left) Luis Enrique Arango Jimenez. 
Cassie Burrell, Educardo Roncancio Huertas, and Donald Llopis (rear). 
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New AWS Supporters 

Sustaining Company 
Carpenter Technology Corp. 

101 W. Bern St. 
Reading, PA 19601 

Representative: Brian Dauble 
www. cartech. com 

Carpenter Technology Corp. is a 
leading international developer, pro- 
ducer, and distributor of specialty alloys 
including high-temperature stainless 
steels, powder products, specialty alloys 
and die steels, titanium alloys, and su- 
peralloys. The company offers materi- 
als solutions for the ever-changing 
needs and demanding challenges in the 
aerospace, industrial, medical, energy, 
automotive, and consumer sectors. 

Affiliate Companies 
American Metal Fabrication 

13 Stonewood Ln. 
Hudson, NH 03051 

GDI Marine Co. 
415 Port Centre Pkwy., Ste. 90 

Portsmouth, VA 23704 

Castilla Estructuras SA De CV 
San Luis #46 Fracc La Primavera 
Culiacan Sinaloa 80299, Mexico 

Fab-Tech, Inc. 
480 Hercules Dr. 

Colchester, VT 05446-6800 

Lynx Enterprises, Inc. 
724 E. Grant Line Rd., Tracy, CA 95304 

Nassal Metal Works 
415 W. Kaley St. 

Orlando, FL 32806 

Peak Custom Fabrication 
PO Box 366, Peyton, CO 80831 

Educational Institutions 
Aircraft Plasma Equipments 

(India) Pvt., Ltd. 
124 Diamond Ind. Estate, Ketkipada, 

Dahisar (E.) Mumbai 
Maharastra 400068, India 

Batis Institution Group 
2207 E. Manchester Ave. 
Los Angeles, CA 90001 

Four Rivers Career Center 
1978 Image Dr. 

Washington, MO 63090 

I.U.E.C. Local 8 Joint Apprenticeship and 
Training Committee 

690 Potrero Ave. 
San Francisco, CA 94110 

Kavosh Karane Sadra (SIC) 
No. 7 Darya DD End 

Koie Shahid Fekri Darakeh St. 
Tehran, Iran 

Supporting Company 
Norco Manufacturing Corp. 

PO Box 246 
Franksville, WI 53126 

Welding Distributor 
International Welding Center (IWC) 

St. 8, Gate 53 Industrial Area 
PO Box 21878, Doha, Qatar 

AWS Member Counts 
September 1,2010 

Grades 
Sustaining 517 
Supporting 303 
Educational 540 
Affiliate 470 
Welding Distributor 46 
Total Corporate Members 1,876 

Individual Members 52,876 
Student + Transitional Members... 9,955 
Total Members 62,831 

Director Awards Announced for Districts 10,12,19, 21 

The District Director Award pro- 
vides a means for District Directors to 
recognize individuals who have con- 
tributed their time and effort to the af- 
fairs of their local Section and/or Dis- 
trict. The Award provides a means for 
District directors to recognize individu- 
als who have contributed their time and 
effort to the affairs of their local Sec- 
tion and/or District. 

District 10 Director Richard Harris has 
nominated the following for this award: 
Kenny Jones — Mahoning Valley 
Marty Siddall — Northwestern Pa. 
Harry Sadler — Cleveland 

District 12 Director Sean Moran has 
nominated the following for this award: 
Michael Kersey — Milwaukee 
Robert Buss — Milwaukee 
Daniel Gibbs — Madison-Beloit 
David Diljak — Madison-Beloit 
Bill Dawson — Madison-Beloit 
Gory Satka — Fox Valley 
Lloyd Gudnohufsky — Upper Peninsula 
Dale Lange — Upper Peninsula 

District 19 Director Neil Shannon has 
nominated the following for this award: 
Joel Pepin — Alberta 
John Bergson — Portland 
Peter Macksey — Alaska 

Greighton Moore — Alaska 
John Sisk — Inland Empire 
Brenda Moe — British Columbia 
Marvin Nitta — Olympic 
Steve Nielsen — Puget Sound 
Rich Irving — Spokane 

District 21 Director Nan Samanich 
nominated the following for this award: 
Ed Malaznik — Calif. Central Coast 
Seth Hammond — Calif. Central Coast 
Tanis Hammond — Calif. Central Coast 
Stan Luis Sr. — Calif. Central Coast 
Tony Barraza — LA./Inland Empire 
Mark Hayes — Nevada 
Gary Ghiu — Long Beach/Orange Cty. 
Sam Lindsey — San Diego 

Nominations Sought for Nationai Officers 

AWS members who wish to nominate candidates for President, Vice 
President, and Director-at-Large on the AWS Board of Directors for the 
term starting Jan. 1, 2012, may present their nominations in person at 
the open session of the National Nominating Committee meeting sched- 
uled for 2:00 to 3:00 PM, Tuesday, Nov. 2, 2010, at the Georgia World 
Congress Center, Atlanta, Ga., during the FABTECH show. 

Nominations must be accompanied by biographical material on the 
candidate, including a written statement by the candidate as to his or her 
willingness 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 pro- 
vide 20 copies of the biographical materials and written statement. 
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Shown at the Connecticut Section Welders Rendevous outing are from left (front row) Rick Etheridge, Chairman Al Moore, and Frank Gor- 
glione, (back row) James Bialowbrezski, Stanley Bialowbrezski, Tim Kinnaman, and Rick Munroe. 

District 1 
Thomas Ferri, director 
(508)527-1884 
tferri @ thermadyne. com 

CONNECTICUT 
AUGUST 6 
Activity: The Section held its first Welders' 
Rendevous and family outing at the Rock 
Cats minor league baseball team facility 
in New Britain, Conn. A welding compe- 
tition tested the competitors' skills in join- 
ing a series of pipes, plates, and nipples 
according to a print. The inspections in- 
cluded visual and pressure testing to 3000 
lb/in.2. Tim Kinnaman won the $1000 
prize with runners-up James Bialow- 
brezski, Rick Etheridge, and Mike Gen- 
zano. Rick Munroe and Frank Gorglione 
judged the entries. The event was headed 
by Chair Al Moore, District 1 Director Tom 
Ferri, and assistant Stanley Bialowbrezski. 

MAINE 
JULY 21 
Activity: Jesse Crosby was presented the 
Section Director's Recognition Award for 
successfully handling the role of facilitor 
for the SkillsUSA welding competition in 

March for schols in the state of Maine. Dis- 
trict 1 Director Thomas Ferri said during 
the presentation, "Jesse reached out to 
many local business owners, welding sup- 
ply distributors, and friends for donations, 
materials and help to put together a suc- 
cessful SkillsUSA event." Crosby said the 
job was harder than he thought it would 
be, but with the first year under his belt, 
next year should be easier and he is look- 
ing forward to doing it again. 

District 2 
Kenneth R. Stockton, director 
(908)412-7099 
kenneth. Stockton @pseg. com 

District 3 
Michaei Wiswesser, director 
(610)820-9551 
mike @ welderinstitute. com 

District 4 
Roy C. Lanier, director 
(252)321-4285 
rlanier@email.pittcc.edu 

Jesse Crosby (right) is recognized by District 
1 Director Tom Ferri for his successful man- 
agement of the Maine SkillsUSA contest. 

District 5 
Steve Mattson, director 
(904) 260-6040 
steve.mattson@yahoo.com 

District 6 
Kenneth Phy, director 
(315)218-5297 
KA Phylnc @gmaii. com 
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Shown at the Northern New York Section executive committee meeting in August are (from left) Bruce Lavalle, Larry Hidde, Chair Dave 
Parker, Bob Strugar, and Keith Flood. 

\ ^ 

Shown at the Mahoning Valley golf outing are (from left) Carl Ford, Joe Stepo, Leon Stitt, Tyler Goulding, Cody Stevens, Brandon Green, 
Nick Ambrosini, Vice Chair Huck Hughes, and Secretary Chuck Moore. 

NORTHERN NEW YORK 
AUGUST 19 
Activity: The Section's executive commit- 
tee members held a planning meeting at 
Mill Road Acres and Restaurant in Lan- 
tham, N.Y. Attending were Chair Dave 
Parker, Vice Chair Bob Strugar, Treasurer 
Keith Flood, Bruce Lavalle, and Larry 
Hldde. 

District 7 
Don Howard, director 
(814)269-2895 
howard@ctc.com 

COLUMBUS 

This Month's Special Event 

Oct. 19, 2010: Hands-on Welding Night 
At The Ohio State University, Agricul- 

tural Engineering, 590 Woody Hayes Dr., 
Columbus, Ohio, 6 PM, $20, includes din- 
ner and all activities. Minimum age is 14. 

Introduce your entire family to weld- 
ing with some hands-on welding fun plus 
interesting presentations on the history of 
welding and an overview of some of the 
many modern welding processes. 

Contact John Lawmon, Section treas- 
urer, jlawmon@aemi.us; (614) 846-5718. 
Visit http.i/awssection. org/columbus. 

District 8 
Joe Livesay, director 
(931)484-7502, ext. 143 
joe. livesay @ ttcc. edu 

District 9 
George D. Fairbanks Jr., director 
(225) 473-6362 
fits@bellsouth.net 

District 10 
Richard A. Harris, director 
(440) 338-5921 
richaharris@windstream.net 
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Shown at the Chicago Section executive committee meeting are (from left) Cliff Iftimie, Chair Chuck Hubbard, Craig Tichelar, Hank Sima, 
Marty Vondra, and Eric Krauss. 

MAHONING VALLEY 
AUGUST 6 
Activity: The Section hosted its 35th an- 
nual Jim Best Memorial Golf Outing at 
Knoll Run Golf Course in Lowellville, 
Ohio. Golf committee cochairs Carl Ford 
and Leon Stitt organized the event. Nick 
Ambroslnl, Rick Kaiser, and Ted Plnnlck 
took first-place honors. Outing sponsors 
and supporters included Airgas Great 
Lakes, Avesta, Brilex Ind., Columbiana 
Boiler Co., Diamond Steel, ESAB Weld- 
ing Products, Garland Welding, Falcon 
Foundry, Hobart Brothers, Kobelco Weld- 
ing of America, Lincoln Electric, Miller 
Electric, Steel & Alloy Specialists, Stoody 
Co., Specialty Fab, Spectrochemical Test- 
ing, Youngstown Oxygen and Welding 
Supply, and the Columbiana County Ca- 
reer Center Student Chapter members 
who worked the prize holes. 

District 11 
Eftihios Siradakis, director 
(989)894-4101 
ft.siradakis @ airgas.com 

District 12 
Sean P. Moran, director 
(920) 954-3828 
sean.moran @ hobartbrothers.com 

District 13 
W. Richard Poianin, director 
(309) 694-5404 
rpolanin @ icc.edu 

CHICAGO 
AUGUST 4 
Activity: The Section executive committee 
held a board meeting at Papa Passero's 
Restaurant in Westmont, 111. Attending 
were Chair Chuck Hubbard, Vice Chair 
Cralg Tichelar, Treasurer Marty Vondra, 
Secretary Eric Krauss, Cliff Iftlmle, and 
Hank Slma. 

Top scorers in the Mahoning Valley golf outing are (from left) Rick Kaiser, Ted Pinnick, and 
Nick Ambrosini. 

St. Louis Section Chair Victor Shorkey (left) 
receives recognition for his distinguished 
service from Treasurer Dave Beers. 

District 14 
Tuiiy C. Parker, director 
(618)667-7795 
tuiiyparker @ charter, net 

St. Louis Section A Flight golf winners are 
(from left) Allen Thomas, Larry Miller, Wal- 
ter Ford, and Bob Gamer. 

ST. LOUIS 
JUNE 7 
Activity: The Section hosted its annual golf 
outing and scholarship fund-raising event 
at Fox Creek Golf Club in Edwardsville, 
111. Chairman Victor Shorkey received an 
award in appreciation for his services from 
Treasurer Dave Beers. Allen Thomas, 
Larry Miller, Walter Ford, Bob Garner, 

WELDING JOURNAL 



A few of the Black Hills Student Chapter members are shown at South Dakota School of Mines in Rapid City, S.Dak. 

District 18 Section leaders are shown working at the District 18 conference in May. 

St. Louis Section B Flight golf winners are 
(from left) Heath Wells, Chris Corrigan, 
Kevin Corrigan, and Ryan Dunn. 

Heath Wells, Chris Corrigan, Kevin Cor- 
rigan, Ryan Dunn, Tony Johns, Rudy San- 
tacruz, Jerry Kehlenbrln, and Ray Con- 
nolly were among the top golf scorers at 
this St. Louis Section event. 

St. Louis Section C Flight golf winners are 
(from left) Tony Johns, Rudy Santacruz, and 
Jerry Kehlenbrin. 

District 15 
Mace V. Harris, director 
(612)861-3870 
macevh ©aol.com 

District 16 
David Landon, director 
(641)621-7476 
dlandon @ vermeermfg. com 

Black Hills Student Chapter 
JULY 

Activity: The Chapter, based at South 
Dakota School of Mines, Rapid City, 
S.Dak., conducted outreach activities for 
more than 200 middle and high school stu- 
dents during the summer of 2010. Super- 
vised by Student Chapter Advisor Michael 
West, the activities included presenting 
hands-on materials-joining demonstra- 
tions for students involved in the STEPS 
Camp, NASA Space Camp, and Materials 
Camp held at the School of Mines. 

District 17 
J. Jones, director 
(940)368-3130 
jjones @ thermadyne. com 
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Ready to go to work, the Wharton County Jr. College welding majors pose at their graduation ceremony in August. 

District 18 
John Bray, director 
(281)997-7273 
sales @ affiliatedmachinery.com 

District 18 Conference 
MAY 15 
Activity: The District 18 conference was 
held at the Hotel Contessa in San Anto- 
nio, Tex., chaired by John Bray, District 18 
director. Attending were AWS Vice Presi- 
dent John Mendoza and Rhenda Kenny, 
director, AWS Member Services. 

Wharton County Jr. Coiiege 
AUGUST 13 
Activity: Roy Jones, structural welding in- 
structor at Wharton County Jr. College, 
Wharton, Tex., proudly attended the grad- 
uation of his class of 33 welding students. 

Caiendar 
Oct. 15, 2010: Texas Gulf Coast Welding 
Expo. Contact Roy Jones, structural weld- 
ing msixuctor, jonesr@wcjc.edu, or call 
(979) 532-6952, Wharton County Jr. Col- 
lege, Wharton, Tex. 

District 19 
Neil Shannon, director 
(503)419-4546 
neiishnn @ msn. com 

ALBERTA 
OCTOBER 30, 2009 
Activity: The Section hosted its annual fall 
seminar at Devon Branch of Alberta In- 
novates — Technology Futures (formerly 
the Alberta Research Council) for 65 at- 
tendees. The seminar theme was high- 
productivity welding processes and au- 

Keynote speaker Tarasankar DebRoy (left) 
is shown with P. Mendez, Alberta Section ed- 
ucation cochair. 

tomation for the energy industry. The 
keynote speaker was Tarasankar DebRoy, 
professor, Penn State University. Presen- 
tations were given by Gene Lawson, a past 
AWS president; David Jordan and Teresa 
Melfl, Lincoln Electric; Cralg Splndler, 
ITW; Jack Schroeder, ESAB Automation; 
Carl Helnrlch, Roboweld, Inc.; and 
Matthew Yarmuch, Alberta Innovates. 

Carl Heinrich (left) receives a speaker ap- 
preciation plaque from Chris Vrolyk, Alberta 
Section vice chair. 

District 20 
Wiiiiam A. Komios, director 
(801)560-2353 
bkoz ©arctechilc. com 

District 21 
Nanette Samanich, director 
(702)429-5017 
Nan07@aoi.com 

Matthew Yarmuch (left) accepts a speaker 
appreciation plaque from Jim Mitchell, Al- 
berta Section Calgary representative. 

District 22 
Dale Flood, director 
(916)288-6100, ext. 172 
fiashfiood@emaii.com 
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Member-Get-A-Member Campaign 

Listed are the members participating in the 2010-2011 Mem- 
ber-Get-A-Member (MGM) campaign effective 8/12/2010. For 
campaign rules and the prize list, see page 145 in this Welding 

Journal or visit the AWS campaign Web site www.aws.org/mgm. 
Call the AWS Membership Dept. (800/305) 443-9353, ext. 

480, for information on your member-proposer point status. 

Winner's Circle 
Sponsored 20+ new members per year since 

6/1/1999. The superscript indicates the 
number of years the member has achieved 

this status. 
J. Compton, San Fernando Valley7 

E. Ezell, Mobile7 

J. Merzthal, Peru2 

G. Taylor, Pascagoula2 

L. Taylor, Pascagoula2 

B. Chin, Auburn-Opelika1 

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 

C. Crumpton, Florida W Coast — 3 
W Sartin, Long Beach/Or. Cty. — 3 
W Sturge, New York — 3 

President's Honor Roii 
Sponsored 1 orl new members 

M. Allen, Charlotte — 2 
E. Ezell, Mobile — 2 
W Wall, Auburn — 2 

Student Member Sponsors 
Sponsored 2 or more 
new student members 

M. Pelegrino, Chicago — 69 
V. Facchiano, Lehigh Valley — 20 
E. Norman, Ozark — 18 
T Buchanan, Mid-Ohio Valley — 17 
D. Schnalzer, Lehigh Valley — 17 
G. Seese, Johnstown-Altoona — 16 
M. Haggard, Spokane — 15 
G. Kirk, Pittsburgh — 11 
A. Badeaux, Washington, D.C. — 7 
S. Mackenzie, Northern Michigan — 4 
C Warren, N. Central Florida — 4 
J. Gerdin, Northwest — 3 
J. Goodson, New Orleans — 3 
R. Hutchinson, Long Beach/Or. Cty. — 3 
D. Kowalski, Pittsburgh — 3 
S. Robeson, Cumberland Valley — 3 
J. Sullivan, Mobile — 3 
D. Zabel, SE Nebraska — 3 

Nominees for Nationai Office 

Only Sustaining Members, Members, Honorary Members, 
Life Members, and Retired Members who have been members 
for a period of at least three years shall be eligible for election 
as a director or national officer. 

It is the duty of the National Nominating Committee to nomi- 
nate candidates for national office. The committee shall hold an 
open meeting, preferably at the Annual Meeting, at which members 
may discuss the eligibility of all candidates. 

The next National Nominating Committee meeting is sched- 
uled for Nov. 2, 2010, during FABTECH at the Georgia World 
Congress Center in Atlanta. The terms of office for candidates 
nominated at this meeting will commence Jan. 1, 2012. 

To be considered a candidate for national office the following 
qualifications and conditions apply: 

President: To be eligible to hold the office of president, an in- 
dividual must have served as a vice president for at least one year. 

Vice President: To be eligible to hold the office of vice presi- 

Honorary Meritorious Awards 

dent, an individual must have served at least one year as a direc- 
tor, other than executive director and secretary. 

Treasurer: To be eligible to hold the office of treasurer, an in- 
dividual must be a member of the Society, other than a Student 
Member, must be frequently available to the national office, and 
should be of executive status in business or industry with experi- 
ence in financial affairs. 

Director-at-Large: To be eligible for election as a director-at- 
large, an individual shall previously have held office as chairman 
of a Section; chairman or vice chairman of a standing, technical, 
or special committee of the Society; or District director. 

Interested persons should submit a letter stating which office 
they seek, including a statement of qualifications, their willing- 
ness and ability to serve if nominated and elected, and a biogra- 
phical sketch. 

E-mail the letter to Gricelda yiar\a\ich, gricelda@aws.org, c/o 
Victor Y. Matthews, chair. National Nominating Committee. 

The Honorary Meritorious Awards Committee makes recommenda- 
tions for the nominees presented to receive the Honorary Membership, 
National Meritorious Certificate, William Irrgang Memorial, and the 
George E. Willis Awards. These honors are presented during FABTECH 

Wiiiiam Irrgang Memorial Award 
Sponsored by The Lincoln Electric Co. in honor of William 

Irrgang, the award, administered by AWS, is given each year to 
the individual who has done the most over the past five years to 
enhance the Society's goal of advancing the science and technol- 
ogy of welding. It includes a $2500 honorarium and a certificate. 

National Meritorious Certificate Award 
This certificate award recognizes the recipient's counsel, loy- 

alty, and dedication to AWS affairs, assistance in promoting cor- 
dial relations with industry and other organizations, and for con- 
tributions of time and effort on behalf of the Society. 

George E. Willis Award 
Sponsored by The Lincoln Electric Co. in honor of George 

E. Willis, the award, administered by AWS, is given each year to 
an individual who promoted the advancement of welding inter- 

each fall. The deadline for submissions is December 31 prior to the year 
of the awards presentations. Send candidate materials to Wendy Sue 
Reeve, secretary, wreeve@aws.org; 550 NW LeJeune Rd., Miami, FL 
33126. Descriptions of these awards follow. 
nationally by fostering cooperative participation in technology 
transfer, standards rationalization, and promotion of industrial 
goodwill. It includes a $2500 honorarium and a certificate. 

Honorary Membership Award 
The honor is presented to a person of acknowledged eminence 

in the welding profession, or to one who is credited with excep- 
tional accomplishments in the development of the welding art, 
upon whom the Society deems fit to confer an honorary distinc- 
tion. Honorary Members have full rights of membership. 

International Meritorious Certificate Award 
This honor recognizes recipients' significant contributions to 

the welding industry for service to the international welding com- 
munity in the broadest terms. The awardee is not required to be 
an AWS member. Multiple awards may be given. The award con- 
sists of a certificate and a one-year AWS membership. 
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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 C. Bruskotter 

jbruskotter@eplweb. com 
Bruskotter Consulting Services 

14254 Hwy. 23, Belle Chasse, LA 70037 

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 Weber., jweber@aws.org (246) 

Associate Executive Director Accounting 
Gesana \/\\\egas..g\illegas@aws.org (252) 

Executive Assistant for Board Services 
Gricelda ManaHch.. gricelda@aws.org ... .(294) 

Administrative Services 
Managing Director 

Jim Lankford..y(m/@flM«.o^ (214) 

IT Network Director 
Armando Campana.Mcampana@aws.org.. .(296) 

Director 
Hidail Nunez.Mdail@aws.org (287) 

Database Administrator 
Natalia Swa\n.jiswain@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) 

INT'L INSTITUTE of WELDING 
Sr. Coordinator 

Sissibeth Lopez .. sissi@aws.org   (319) 
Liaison services with other national and interna- 
tional 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 
federal issues of importance to the industry. 

CONVENTION and EXPOSITIONS 
Jeff Webet.. jweber@aws.org (246) 

Corporate Director, Exhibition Sales 
Joe KraW.. jkrall@aws.org  (297) 
Organizes annual AWS welding show, convention, 
space assignments, and other expo activities. 

Director, Convention and Meeting Services 
John Ospina..yo^mfl@flM'i.o^ (462) 

Brazing and Soldering 
Manufacturers' Committee 

Jeff Weber., jweber@aws.org (246) 

GAWDA — Gases and Welding 
Distributors Association 

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 (444) 

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 Woodviard..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 We\M..cweihl@aws.org (416) 

Webmaster 
Jose Sa\gado..jsalgado@aws.org (456) 

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 Perez..tperez@aws.org (470) 
Oversees application processing, renewals, and 
exam scoring. 

Director, Int'l Business & Certification Programs 
Priti Ja\n..j}jain@aws.org  (258) 
Directs all int'l business and certification pro- 
grams. Is responsible for oversight of all agencies 
handling AWS certification programs. 

Director, Certification Programs 
Linda Henderson..lindah@aws.org (298) 
Oversees the development of new certification 
programs, as well as AWS-Accredited Test Facili- 
ties, and AWS Certified Welding Fabricators. 

EDUCATION SERVICES 
Director, Operations 

Martica Ventura., mventura@aws.org . .(224) 

Sr. Manager, Education Development 
David Hernandez., dhemandez@aws.org .(219) 

AWS AWARDS, FELLOWS, COUNSELORS 
Sr. 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) 
Int'l Standards Activities, American Council of 
the Int'l Institute of Welding (IIW) 

Director, National Standards Activities 
John L. Gayler.. gayler@aws.org  (472) 
Personnel and Facilities Qualification, Computer- 
ization of Welding Information, Thermal Spray, 
and Friction Welding 

Manager, Safety and Health 
Stephen P. Hedrick.. steveh@aws.org ... .(305) 
Metric Practice, Safety and Health, Joining of Plas- 
tics and Composites, Welding Iron Castings, Weld- 
ing in Sanitary Applications 

Sr. Manager, Technical Publications 
Rosalinda O'Neill., roneill@aws.org  (451) 

Sr. Staff Engineer/Sr. Standards Program Manager 
Rakesh Gupla.. gupta@aws.org (301) 
Filler Metals and Allied Materials, Int'l Filler Met- 
als, UNS Numbers Assignment 

Selvis Morales smorales@aws.org (313) 
Welding Qualification, Structural Welding 

Staff Engineers/Standards Program Managers 
Annette Alonso.. aalonso@aws.org (299) 
Automotive and Railroad Welding, Resistance 
Welding, Oxyfuel Gas Welding and Cutting, Defi- 
nitions and Symbols, Sheet Metal Welding 

Stephen Borrero.. sborrero@aws.org (334) 
Joining of Metals and Alloys, Brazing and Solder- 
ing, Brazing Filler Metals and Fluxes, Brazing 
Handbook, Soldering Handbook 

Brian McGrath . bmcgrath@aws.org   (311) 
Methods of Inspection, Mechanical Testing of 
Welds, Welding in Marine Construction, Piping 
and Tubing 

Matthew Rubin mrubin@aws.org (215) 
Aircraft and Aerospace, Machinery and Equip- 
ment, Robotics Welding, Arc Welding and Cut- 
ting Processes, High-Energy Beam Welding 

Note: Official interpretations of AWS standards 
may be obtained only by sending a request in writ- 
ing to Andrew R. Davis, managing director, Tech- 
nical Services, adavis@aws.org. 

Oral opinions on AWS standards may be ren- 
dered, however, oral opinions do not constitute 
official or unofficial opinions or interpretations 
of AWS. In addition, oral opinions are informal 
and should not be used as a substitute for an of- 
ficial interpretation. 

AWS Foundation, Inc. 
www.aws. org/w/a/foundation 

Chairman, Board of Trustees 
Gerald D. Uttrachi 

Executive Director, AWS 
Ray Shook, ext. 210, rshook@aws.org 

Executive Director, Foundation 
Sam Gentry, ext. 331, sgentry@aws.org 

Solutions Opportunity Squad (SOS) 
Corporate Director 

Monica Pfarr, ext. 461, mpfarr@aws.org 

General Information 
(800) 443-9353, ext. 689; vpinsky@aws.org 

The AWS Foundation is a not-for-profit corporation 
established to provide support for the educational 
and scientific endeavors of the American Welding 
Society. Further the Foundation's work with your fi- 
nancial support. Call for information. 
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NEW 
LITERATURE 

Practical Metal Fabrication 
Guide Updated 

ETAL 
FABRICATION 

4 Practical Guide 
Thinl tdHioo 

W«>»rt L. O Con A 

C        C       C        C       C        G       C 

The third edition of Metal Fabrication 
—A Practical Guide serves as the basis for 
a comprehensive training curriculum in 
metal fabrication for use in classroom and 
on-the-job instruction programs. The 
book covers shop mathematics, blueprint 
reading, metallurgy, layout methods for 
precision fabrication, shop safety, and 
basic machine operations. New to this edi- 
tion are topics on laser beam and water- 
jet cutting, an expanded section on plasma 
arc cutting, and review questions at the 
end of each chapter. The text presents 
both theoretical knowledge and an under- 
standing and appreciation of the newer 
technologies used in manufacturing as well 
as the basic hand- and power-operated 

equipment and tooling. The book lists for 
$62.50, $50 for association members. 

The Fabricators & Manufacturers Assn. 
www.fmastore.org/Default.aspx 
(815) 399-8775 

CenterLlne Launches New 
Web Site 

well as for metal forming and cold spray 
applications. 

CenterLlne (Windsor) Ltd. 
www.cntrline.com 
(519) 734-8464 

zeroG® Technology 
Explained In Brochure 

The company's new Web site offers a 
number of new features including video 
and literature downloads, updated prod- 
uct and service information, enhanced 
navigation features, and detailed 
overviews of its capabilities as a supplier 
to the automotive, mass transit, aerospace, 
and defense industries. Information is dis- 
played for its standard and custom pro- 
duction systems, component products and 
technical support services for resistance, 
GMA, and laser beam welding needs, as 

SOLID MARKER 
NOW IN 2 SIZES! 

ORIGINAL 

Marks thru Rust, Dust, Water & Underwater! 
S   Marks do not disappear under high welding temperatures 
S    Marks any direction: upside down or sideways 
S    Multiple color options 

Visit Us! V-^B Sakura of America 
AgJ Bob Kahre, 800-776-6257x113 

t^'X'J express@sakuraofamerica.com 
aaBBiM www.sakuraofamerica.com/industrial 

FABTECH Booth#7904 
Get a FREE Sample 

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

An eight-page, well illustrated brochure 
details the company's zeroG® technology 
that allows tools, parts, and other payloads 
to be maneuvered as if weightless while re- 
taining a full range of motion. The devices 
make heavy tools effectively weightless to 
allow workers to use their fine motor skills 
for greater precision while reducing fatigue. 
Illustrated are typical installations coupled 
with chairs, carts, gantries, and jibs. The de- 
vices are entirely mechanical, use no power, 
air, or hydraulics, and are compatible with 
a variety of tools including grinders, sanders, 
drills, rivet squeezers, nut runners, and 
torque tools. Shown are the proprietary 
gimbals that interface between the zeroG® 
arm and the tool it holds to permit the tool 
to move into any position and angle re- 
quired. Included are case studies from 
prominent automotive and aerospace users. 

Equipois, Inc. 
www.equipoisinc.com 
(866) 601-2070 

Vacuum Chambers and 
Valves Pictured In Catalog 

The 12-page, 2010 Mini Product Cata- 
log illustrates and details a cross-section 
of the company's lines of vacuum products 
including ordering information. Illus- 
trated are angle valves, gate valves, slit 
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Mini Product 

Catalog H 
valves, vacuum chambers, vibratory feeder 
chambers and systems, products for 
remelting, forging and casting, and nu- 
merous related products made from alu- 
minum, stainless steel, and mild steel. This 
and other literature may be downloaded 
from the Web page listed. 

GNB Corp. 
www.gnbvalves.com/catalogues.html 
(800) 398-8470 

Motion Control Guide 
Offered 

MOTION CONTROL 
l»l«t(»ftt M four S%r«lt% 

-^ .c • « • i. 
s.V^ 

The 44-page, full-color guide. Our So- 
lutions at Your Service, presents a compre- 
hensive portfolio of the company's preci- 
sion motion control products, technolo- 
gies, and services to serve a variety of ap- 
plications in research and development, 
aerospace, defense, life and health sci- 
ences, photovoltaics, microelectronics, 
laser research, fiber-optic communica- 
tions, semiconductor wafer manufactur- 
ing, metrology, and industrial manufac- 

turing. Presented are solutions for cus- 
tom-built multiaxis motion systems, lin- 
ear, vertical and rotation stages, air-bear- 
ing technology platforms, ceramic mate- 
rials, and numerous other technologies. 
Featured are recently introduced prod- 
ucts including the SinguLYS• air-bearing 
stage and bridge, and URS50BCC and 
URS50BPP precision rotation stages with 
360-deg continuous motion. The guide 
may be downloaded from the Web site. 

Newport Corp. 
www.newport.com/motion 
(949) 863-3144 

Guide to Global Welding 
Market Updated 

The Frost & Sullivan research service ti- 
tled Strategic Analysis of the Global Welding 
Market in Energy Generation provides total 
market values and percent of revenues by 
geography. Included are the welding equip- 
ment and welding consumables in the 
power, liquid nitrogen gas tanks, pipeline, 
and offshore sectors. Examined are the fol- 
lowing markets: welding equipment for arc 
welding, shielded metal arc welding, gas 
metal arc welding, submerged arc welding 

CXI 
BRUKER 

Broker Elemental 

^ 

ist alloy ID and chemistry 
'tnpletely non-destructive 
events material mix-up 

The SI TURB0SD XRF analyzer uses 
innovative SDD technology which 
provides fast and accurate alloy analysis. 

www.handheldxrf.com 
hhsales@Bruker-Elemental.net 

think forward 

See us at FABTECH booth # 3653 

/ 
Handheld XRF 

For info go to www.aws.org/ad-index 
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PURGING SYSTEMS 
WELD-READY 

IN 2 MINUTES! 

PURGING UNITS 

PIPE ALIGN CLAMPS 
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ELECTRODE GRINDERS 
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OXYGEN INDICATORS (PPM) 

DISSOLVING PURGE PAPER 
JTu^T-T'TTfc ^ruii«.' toy 

70/(8001 6«5-«65S FMM:(«04) 946 i34C 
E-mail: MfeiQinMrcoooniMfM.com 
  www mitfcononlm* com   

and gas tungsten arc welding, and welding 
consumables including covered electrodes, 
solid wires, flux cored wires, and submerged 
arc welding wires and fluxes. For more in- 
formation or to order, visit the Web site 
shown then type "Strategic Analysis Global 
Welding" in the search window. 

Research and Markets 
www.researchandmarkets.com 
FAX: (646) 607-1907 

Temperature Indicators 
Detailed in Data Sheet 

A two-page, full-color data sheet de- 
tails the features of the Tempilstik0 tem- 
perature-indicating crayons for precision 
monitoring of various welding, heat treat- 
ing, annealing, and stress-relieving oper- 
ations. Listed are the products' compli- 
ance with various industrial codes, trace- 
ability to NIST standards, and certifica- 
tion for nuclear use. The brochure can be 
downloaded from the Web site, or call for 
a hard copy. 

Tempil" 
www.tempil.com 
(800) 757-8301 

Dust Collector Fan Motors 
Pictured in Brochure 

A four-page, well-illustrated brochure 
features the company's new line of energy- 
efficient fan motors manufactured by Bal- 
dor® for use with dust collectors. Infor- 
mation is provided on product features 
and benefits and a performance table with 
ordering information for the various mod- 
els that range from three to 50 hp to fit 
various fan designs, airflow capacities, and 
voltage requirements. A full-color illus- 
tration displays an exploded view of a 
motor with construction details. The mo- 
tors described are designed for both re- 
placement or retrofit applications. To 
download the catalog in PDF, visit the 
Web site then type "fans brochure" in the 
search window. 

CamfllFarrAPC 
www.farrapc.com 
(519) 734-8464 

TECH 
On-Site Bolting / Heat Treating, Products and Services 

• 
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BOLTTECH-MANNINGS manufactures a 
complete line of heat treating equipment 
as well as a full-line of hydraulic and 
pneumatic tooling. All of our products 
are available for purchase, rental or with a 
trained technician. We also provide turnkey 
services from 19 strategically located offices 
with our 170 + trained field technicians. 

Let us show you the value of our people 
and equipment on your next project. 

Induction Bolt Heating • Induction Brazing • Resistance Heat Treating • Combustion Heat Treating 
• Hydraulic Wrenches • Pneumatic Wrenches • Hydraulic Tensioners • Speed Drilling 

jl OCTOBER 2010 

MOJeKB 

See us at FABTECH booth # 7833 

www MntdMUMingf COM 

For info go to www.aws.org/ad-index 
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BE LEAN AND GREEN WHE 
USING YOUR SUB-ARC L 
WELDING MACHINE 

1.800.377.3103 (USA & CANADA) 
harberts@recycleflux.com • www.recycleflux.com 

WORLDS ONLY 
Audited & Approved 
S.A.W. Flux Slag Crusher 

Totally Closed-loop 
Slag Crusher 

For Info go to www.aws.org/ad-index 
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TMK IPSCO Names VP 

TMK IPSCO, Downers Grove, 111., has 
appointed Paul Fullerton to the newly cre- 
ated position of vice president, TMK Pre- 
mium, based in Houston, Tex., to support 
on- and offshore drilling customers world- 
wide. Fullerton, who joined the company 
in 2005 as director of tubular products 
applications engineering, most recently 
served as general manager, ULTRA 
Premium Oilfield Services. 

GH Induction Atmospheres 
Appoints Officers 

A new company, 
GH Induction At- 
mospheres (GH IA), 
Rochester, N.Y., has 
appointed Steve 
Skewes general man- 
ager and Dale Wilcox 
CTO. The company is 
a provider of induc- 
tion heating sources 
for industrial brazing, 
heat treating, melt- 

ing, bonding, and other applications. 
Skewes and Wilcox cofounded Induction 
Atmospheres in 2002. The GH Group, 
based in Valencia, Spain, recently ac- 
quired a majority interest in the company, 
changing the name to GH Induction At- 
mospheres. 

Northwire Fiiis Three Key 
Positions 

Steve Skewes 

Mark Johnson Paul PierAgostini 

Northwire, Inc., Osceola, Wis., has 
named Mark Johnson vice president of 
operations, Paul PierAgostini senior di- 
rector for its newly formed government 
business unit, and Carol A. Jensen re- 
gional sales manager for the Midwest, 
Canadian, and European markets. John- 
son, who has held senior management po- 
sitions with several large original equip- 
ment manufacturers (OEMs), most re- 
cently was lean sigma champion, global 

operations, for an electronics manufactur- 
ing services company. PierAgostini previ- 
ously served as director for defense pro- 
grams, senior manager for new business 
development, and senior buyer for a major 
OEM. Prior to joining the company, 
Jensen served as vice president of sales 
and marketing for a Wisconsin-based in- 
vestment company. 

MK Products Announces 
New President and CEO 

Chris Westlake DougKensrue 

MK Products, Irvine, Calif., a family- 
owned welding equipment design and 
manufacturer, has appointed Chris West- 
lake president and Doug Kensrue CEO. 
Westlake previously served the company 
for ten years as vice president of opera- 
tions. He succeeds Kensrue who held the 
post for more than ten years. 

AK Steei Names Saies VP 

AK Steel, West Chester, Ohio, has 
named Gary T. Barlow vice president, 
sales and customer service. He succeeds 
Douglas W. Gant who has retired after 30 
years of service to the company. Barlow 
previously was president, northeast re- 
gion, for Ryerson, Inc., a metals-process- 
ing and distributing company. 

Obituary 

David Neai Chapman 

David Neal Chapman, 81, died July 31 
in Wilmington, Ohio. Chapman had been 
an active member of the AWS Dayton Sec- 
tion, serving as secretary (1972-1973), vice 
chair (1973-1974), and chair (1974-1975). 
He remained a supporter of the Section's 
activities for many years thereafter. Dur- 
ing the Korean War, Chapman served as 
an officer in the U.S. Army. He played 
football for Wilmington College and also 
served as a football official for numerous 
high school games. 

WELJUIM? 
CUSTOM REPRINTS 

Take Advantage 
of your Editorial 

Exposure. 

Use reprints to maximize your 

marketing initiatives and strengthen 

your brand's value. 

REPRINTS ARE IDEAL FOR: 

New Product Announcements 

• Sales Aid For Your Field Force 

PR Materials & Media Kits 

Direct Mail Enclosures 

• Customer & Prospect 

Communications/Presentations 

Trade Shows/Promotional Events 

Conferences & Speaking Engagements 

Recruitment & Training Packages 

Reprints are a simple way to put 

information directly into the 

hands of your target audience. 

Having been featured in a well- 

respected publication adds 

the credibility of a third-party 

endorsement to your message. 

For additional information, 

please contact Foster Printing 
Service, the official reprint 
provider for l/l/e/d/ng Journal. 

FOSTER 
PRINTING SERVICE 

Call 866.879.9144 
or sales@fosterprinting.com 
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Products 
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World sTirstXoilection tor Women Welaers 
Inspired by women weMers, 3M is launctvng the first Kne ol 
welding Mmets designed specitlcaly tor v 

I to be the first manutactuer to gwe i 

S 

He abmTy to express mar unque creatiiity and passion 

$ 4- '£" ^ 
Com* Mt th* new Specdgtas   We Winy IMnwtS 
for Woovn JI 3M I FabTcch booth «7733 Oil 

Stainless Steel Alloys 
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 
One Arcos Drive 
Mt. Carmel, PA 17851 
(800) 233-8460 
Fax: (570) 339-5206 
www.arcos.us 

Or-fcMtW 

Free Web Portal for Welding Instructors and Students 

3M is pteased to introduce a free onhne resource lor tMMng safety 
educabon and taming maknats mduding ready-to- 
and fnodem-day trtdaos Rejtsler at 3M.com/We 
by Mowentoer 30,2010 to wm 1 oM3 SpeedgMs' helmets1 

Wi 

For more Info, see us at FabTcch booth •7233. 

See Us at FABTECH 
Booth #7433 

Tube Welding 
that's Out of this World! 

NEW fusion orbital weldheads from Astro 
Arc Polysoude utilize a closed chamber 
inert atmosphere for high-pressure and 
sanitary welds... 

Perfect for tubes, short ferrule 
fittings, elbows and Ts. The specific tube 
sizes are accommodated by the use of 
Patented TCI's•, Titanium Collet Inserts. 

Astro Arc Polysoude, Inc. 
24856 Avenue Rockefeller 
Valencia, CA 91355 
(661) 702-0141 
Fax: (661) 702-0632 
E-mail: sales@astroarc.com 
www.astroarc.com 

Welding 1 

See Us at FABTECH 
Booth #7860 

New Edition Of Welding Skills 
Addresses Industry Certification 

Welding Skills uses standard AWS 
terminology throughout and covers 
fundamental principles of major weld 
processes, safety, welder performance 
qualification, and weld evaluation and 
testing. The content also includes basic 
metallurgy, standards and codes, updated 
welding symbols, and a new chapter on 
welding dissimilar metals. 

American Technical Publishers 
10100 Orland Parkway, Suite 200 
Orland Park, IL 60467-5756 
(708)957-1100 
www.go2atp.com 
www.atperesources.com 

d-i,J It: 

See Us at FABTECH 
Booth #7433 

Grip-It Modular Weldhead 
Take hold of your next 
pipe welding job. 

Grip-It attaches directly to the pipe 
• Fast and easy set-up 
• Perfect for all boiler tubes 
• No costly chains, tracks or guide rings 
• Full range adjustable 
• Tiltable torch for socket welds 
• Models   available   for   1/4   in.   thru 

10 in. NPS 
Astro Arc Polysoude, Inc. 
24856 Avenue Rockefeller 
Valencia, CA 91355 
(661) 702-0141 
Fax: (661) 702-0632 
E-mail: sales@astroarc.com 
www.astroarc.com 

The New Vision® 

ArcOne has redesigned the 
Vision® helmet for 2011 
upgrading both the shape of 
the helmet as well as the AD 
filters choices. Choose from 
the Xtreme® dual, the new 
Xtreme® Vi, or the 12.6 sq. 
in. viewing area Xtreme® 
V with a 3 in the light state 

and shades 5-13 in the dark state. All Xtreme® AD filters have a 3 year 
warranty. The Vision® is available in black and 3 new decal designs. 

85 Independence Dr. 
Taunton, MA 02780 
(800) 223-4685 
www.arclweldsafe.com 

See Us at FABTECH Booth #7425 

ilikaen 

See Us at FABTECH 
Booth #7433 

Caliber TS Guns 

Pack today's premier welding guns. 

Single Welder Controls Multiple Guns 

• Caliber tube sheet guns 
for heat exchangers 

• Single action expanding mandrel 
• Closed chamber design for 

exotic alloys 
• Open arc design with full function 
• Pneumatic-Pre-Positioning System 

Astro Arc Polysoude, Inc. 
24856 Avenue Rockefeller 
Valencia, CA 91355 
(661) 702-0141 
Fax: (661) 702-0632 
E-mail: sales@astroarc.com 
www.astroarc.com -|63 
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See Us at FABTECH 
Booth #7433 

Products 
NEW P6 Performance! 
P6, the Intelligent and Communicating 
Orbital Welding Power Source 

• Comprehensive Real-Time Welding 
Data Acquisition 

• Intuitive Graphical Interface 
• Automatic Welding Head Recognition 
• Compact Design 
• Built-in Water Cooling system for 

Welding Head and Torch 
• For Tube, Pipe and Tube Sheet Welds 

Astro Arc Polysoude, Inc. 
24856 Avenue Rockefeller 
Valencia, CA 91355 
(661) 702-0141 
Fax: (661) 702-0632 
E-mail: sales@astroarc.com 
www.astroarc.com 

BOLTTECH 
On-Site Bolting / Heat Treating, Products and Services 
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BOLTTECH-MANNINGS manufactures a 
complete line of heat treating equipment 
as well as a full-line of hydraulic and 
pneumatic tooling. All of our products 
are available for purchase, rental or with a 
trained technician. We also provide turnkey 
services from 19 strategically located offices 
with our 170 + trained field technicians. 
Let us show you the value of our people 
and equipment on your next project. 
• Induction Bolt Heating        • Hydraulic Wrenches 
• Induction Brazing • Pneumatic Wrenches 
• Resistance Heat Treating   • Hydraulic Tensioners 
• Combustion Heat Treating • Speed Drilling 

www AatHaclMwaMagt cam 

Your Best Choice 
in Stainless Steel 
Welding 
Consumables 

Stop by Avesta Welding 
LLC, booth no. 7222. Let 
us introduce you to our 
ALL NEW lean duplex 
electrodes and flux-cored 
wires and our expanded 

range of finishing chemicals. Together with our technical know-how and 
superior stainless steel flux-cored and solid wires, they round out our 
complete product offering for stainless steel welding. 

WONDER GEL st 
See Us at FABTECH Booth #7108 

corroMMi misiinct to stimltss stctf Surtice 
mti frHtcMy nfeot m* M* •» stainless stetl mntu Gel 

.:~.o'' ipunt*] [lemttietMftestslat K»\tant 
Kid tesKm Iptsuvtlti: t*« (rctectr* oude \afn 

Avesta Welding LLC 
(800) 441-7343 
www.avestawelding.com 

See Us at FABTECH Booth #7222 
BRADFORD 
DERUSTITJ 

• •II   III 111 I'.'  I C9IP 
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See Us at FABTECH 
Booth #6255 

Modular Fixturing 
for Welding 

Bluco's modular fixturing system 
for welding consists of precision 
machined welding tables and 
a reusable set of tooling compo- 
nents, such as, patented bolts, 
angles, clamps, blocks, etc., to 
fixture virtually any size and shape 
weldment. Prototype and produc- 
tion versions of this go cart frame 
are built using a standard set of 
modular tooling components. 

Bluco Corporation 
3500 Thayer Ct. 
Aurora, IL 60504 
(866) DR BLUCO 
www.bluco.com 

See Us at FABTECH 
Booth #6555 

Automatic Girth Welders 
from Bug-0 

Bug-o Systems offers a complete line 
of single and double sided dual drive 
girth welders for automating field 
storage tank erection. Systems are 
available for horizontal as well as 
vertical seams. Automating your field 
storage tank fabrication can save up 
to 40% of tank fabrication costs. 

Bug-0 Systems 
161 Hillpointe Drive 
Canonsburg, PA 15317 
(800) 245-3186 
(412) 331-1776 
Fax: (412) 331-0383 
www.bugo.com 

See Us at FABTECH 
Booth #7222 
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Your Best Choice in 
Welding Consumables 

We offer a complete line of filler 
metals for all industrial applications, 
with particular focus on the energy 
related fields of power generation, 
petrochemical, offshore, and LNG. 
Exacting compositional control and 
meticulous attention to detail are 
trademarks of the Bohler Welding 
Group. 

Bohler Welding Group USA, Inc. 
10401 Greenbough Drive 
Stafford, TX 77477 
(281) 499-1212 
(800) 527-0791 
Fax: (281) 499-4347 FABTECH/AWS  2010 

BOOTH 4063 
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See Us at FABTECH 
Booth #7848 

Products 

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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HEAVY DUTY TORCHES 

WELDING PRODUCTS 

D'F MACHINE SPECIALTIES 
ITiO Howard Onv* 
Nortti ManMto. MN 56003 
Phon*: 1507) •24-4200 TutM Mill 
Far (507) 625 6203 ..T|G- Toreh 

www dfmachinespecialties com 

Op«n  Arc 
Gasless Torch 

WaWmgCabU 
Adapter* 
Extanwon Cord* & 
Other Wr« Product* 

Avwiabla through 
WMdng WhoiMaler* 

Coleman Cable Inc. 
www cotemancafile com 

Dengensha Lightweight 
Compact Servo Guns 
Dengensha Mfg. Co., Ltd. is proud 
to introduce our new lightweight 
compact servo weld guns. The 
new lightweight guns are available 
in both a NCG series C-Gun and a 
NXG series X-Gun. Both styles 
have lightweight aluminum bodies 

for strength and rigidity, compact modular designs for quick changes, 
and our lightweight MFDC Dengensha Transformer. Total gun weight 
ranges from  121  to  152  lbs.  helping save on cycle time,  energy 
consumption and floor space. 
Dengensha America Corporation 
7647 First Place Drive 
Bedford, OH 44146 
(440) 439-8081 See Us at FABTECH 
Fax: (440) 439-8217 Booth #6563 
www.dengensha.com 

0 ProWrite"' 
Fast and Accurate 
Welding Documents 

Leveraging our background 
of industry leading welding 
documentation software. 
Computer Engineering is 
proud to announce the release 
of our next generation solu- 
tion, ProWrite•. Visit our 
booth at FABTECH for a 
demonstration or explore our 

website www.computereng.com for details and a free demo download. 
Computer Engineering, Inc. 
509 NW 5th Street 
Blue Springs, MO 64014 
(800) 473-1976 
caX: (?16)i 228-068° See Us at FABTECH 
E-mail: sales@computereng.com D    ..u .UOJIC 
..,..,.., ^nr»n..»n^r.n ^nr» booth #o^4b www.computereng.com 

NEW For 2011! 
from Computer Injineerirn, Inc. 

*w* coriputcrcru com 

Dengensha Stationary Welder NDZ Series 

See Us at FABTECH 
Booth #6563 

Dengensha   Mfg.   Co.,   Ltd.   is   proud  to 
introduce our new generation NDZ Series 
Stationary Spot welder. Four new models are 
available ranging in size from 35 kVA to 100 
kVA. They are Spot Weld Model, Nut Weld 
Model with feeder interface. Linear Encoder 
Model for nut presence and set down, and 
Robot  Cell   Model   complete  with   Linear 
Encoder,  retractable pin,  and sensors. All 
models come with our new NWC-900/901-21 
weld   control   complete   with   secondary 
current monitoring. 
Dengensha America Corporation 
7647 First Place Drive 
Bedford, Ohio 44146 
(440) 439-8081 
Fax: (440) 439-8217 
www.dengensha.com 
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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 

See Us at FABTECH Booth #6455 165 
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See Us at FABTECH 
Booth #6455 

Products 
Tri-Mix• WS2 Tungsten 
Tri-Mix• tungsten is non-radioactive 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 

Durum USA 
11133 1-45 South, Bldgl 
Conroe, TX 77302 
(936) 539-2630 
(888) 267-0387 
www.DurumUSA.com 

New PTA Product Line Offered 
by DURUM USA 

Our line of PTA products now includes 
PTA systems, torches and powders. The 
systems can run both hand-held and 
machine torches, which provides flexibil- 
ity for various uses in your job shop. 
Our torches are very sturdy and easy 
to maintain. The composite tungsten 
carbide powders available from Durum 
USA are especially suitable for high 
wear applications. 

See Us at FABTECH 
Booth #6407 

See Us at FABTECH 
Booth #6455 

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, superior arc starting, 
longer electrode life and elimination 
of tungsten inclusions through reduction 
of electrode spitting/shedding. Free 
samples of pre-ground 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 

Introducing The New EP424 
End Prep Machine Tool 
Introducing the new E.H. Wachs EP 424 
with Speed Prep Autofeed System, an 
I.D. mount end prep machine tool 
designed to bevel, compound bevel, J 
prep, face and counterbore pipe, fittings 
and valves. With Speed Prep, you set the 
bevel angle and land that works best for 

your application. Speed Prep feeds simultaneously in the axial and radial 
planes, and machines any bevel or compound bevel without templates, 
incline tool slides or work stoppage. The EP 424 is powerful enough to form 
tool from 4 to 16 in. (DN100-400) through Schedule 160, and single point 
from 4 to 24 in. (DN100-600) up to a 6.5 in. (165mm) wall thickness. 
E.H. Wachs® 
600 Knightsbridge Parkway 
Lincolnshire, IL 60069 USA See Us at FABTECH 
(847) 537-8800 Booth #7011 
info@ehwachs.com 
www.ehwachs.com 

High Quality Tungsten At Lowest Prices 

See Us at FABTECH 
Booth #6455 

Diamond Ground Products recent 
price reduction ensures the highest 
quality tungsten at the lowest prices! 
Call us today for a quote on 
Thoriated, Ceriated, Lanthanated, 
Pure, Cryo-T® or Tri-Mix® tungsten 
electrodes. Diameters from .020 in. - 
% in. available from stock. Custom 
sizes, lengths, and finishes available. 
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 

See Us at FABTECH 
Booth #6521, 6611, 8039 

ESAB Introduces 
New Arc Welding Equipment 

ESAB's new line of arc welding equip- 
ment allows users to "mix and match" 
wire feeders, control panels and power 
supplies to "customize" the equipment 
to meet their application needs. This 
line offers four wire feeder/control 
panels selections that can be com- 
bined with one of three power sources. 

ESAB Welding & Cutting Products 
411 S. Ebenezer Road 
Florence SC 29501 
800-ESAB-123 
www.esabna.com 
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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 carbide types allows cus- 
tomers 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, Bldgl 
Conroe, TX 77302 
(936) 539-2630 See Us at FABTECH 
888) 267-0387 Booth #6407 
www.DurumUSA.com 

radiography with this method, 
specimens from plate or pipe 
information, visit our website. 

Fischer Engineering Company 
8220 Expansion Way 
Dayton, OH 45424 
(937) 754-1750 
Fax: (937) 754-1754 
Website: www.fischerengr.com 

Automated Bend 
Specimen Cutting 
System 

• The Fischer Model BSC Bend 
l |^B    Specimen Cutting System can 

achieve  weld  bend  specimen 
cutting times of 3 to 5 minutes 
per bend for plain carbon steel. 
Bend testing is competitive with 

Fixtures are available for removing bend 
and for removing backing bars. For more 
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(The FERITSCOPE® FMP30 
^^^^ Confirm that the weld on your job isn't going 

to crack under heat or lose its strength and 
W-'-l corrosion resistance. The FERITSCOPE® FMP30 
fe^ is a handheld ferrite content measurement device 
F1^' that quickly and easily determines if the ferrite 
HI      *     *U      content  in  a  weld  can  withstand  mechanical 
jIUBtOOtll      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. If the ferrite content is too low, the weld could crack under 
heat. If the ferrite content is too high, the weld could lose its strength and 
corrosion  resistance.  Probe,  carrying case  and calibration  set are 
included, optional Bluetooth wireless technology. 
Fischer Technology, Inc. 
750 Marshall Phelps Road 
Windsor, CT 06095 
(800) 243-8417 or (860) 683-0781 
info@fischer-technology.com 
www.fischer-technology.com 

Welder Shaver 

Heck Industries has added a new 
hand held weld shaver to their line of 
fabricating 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 #2901 

Flange Wizard Tools Offers Levels for Many Needs. 
The PP-200 Pocket Pro Level has 2 
stationery vials placed at 90' angles 
of each other and can be read from 
any surface of the level and a 
protractor degree dial. The SL-100 
Standard Pocket Level has 3 
stationery vials (horizontal, vertical, 
and 45 deg.). The L-2 Pocket Degree 

Level fits in a shirt pocket and has the degree dial to help establish angles, 
set tanks, layout keyways and measure decline or slope. The 89754 
Universal Magnetic Tape Holder is a great third hand to hold the end of your 
tape measure when doing those difficult measuring jobs while working 
along. All levels are made of aluminum and anodized for lasting protection. 
All also have strong magnets to hold secure to your work surface. 

Flange Wizard® Tools 
2140 Santa Fe St. 

Santa Ana, CA 92705 
wizard@flangewizard.com 

www.flangewizard.com 

See Us at FABTECH 
Booth #7009 
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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 #7221 

TransSteel 

Excellent solid wire, flux and metal core 
welding characteristics tailored for 
heavy fabrication. Lightweight fully 
enclosed synergic system delivers 
perfect welding parameters every time. 
Rugged feeder chassis provides 
superior protection and ease of use. 
Weld thin to thick plate, pipe root and 
cap. An arc for every steel application 

Fronius USA, LLC 
10421 Citation Drive 
Brighton, Ml 48116 
(810) 220-4414 
Fax: (810) 220-4424 
www.fronius-usa.com 

Welding Training Curriculum Available 
HIWT curriculum materials are perfect for 
open entry/open exit environments because 
they're modular. Since video modules are 
designed to present core information and 
model proper technique, students entering 
your program can work through the videos 
and practice sessions independently, with the 
aid of their workbooks and coaching from you. 
Designed with input from Welding instructors 

& Yti 

across the country. We consult with welding instructors across the 
country during the development phase to make sure that our curriculum 
materials do the job you need them to do. Put 80 years of welding 
training experience to work for you. 
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 #7009 

Kbm Bevelling Machine 
10 Feet Per Minute 

Gullco's KBM self propelled bevellers 
operate at 10 feet (3 meters) per 
minute. These bevellers produce 
clean machined bevel angles of 22 
1/2 through 55 degrees with no 
thermal distortion on stainless steel 
and aluminum. All KBM bevellers can 

be supplied with an exclusive adjustable height, self aligning, spring 
loaded caster wheel assembly maintaining a uniform bevel and consistent 
root face. 

Gullco International Inc. 
Cleveland OH 
(440) 439-8333 
Fax: (440) 439-3634 
ussales@gullco.com 
www.gullco.comlf See Us at FABTECH Booth #7533 

/Ho Hodgson 
Custom Rolling Inc. 
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See Us at FABTECH 
Booth #7738 

Products 
Intercon Pipe Welding Clamps 

Intercon pipe welding clamps ensure a 
quick and precise alignment, resulting in 
high quality weld placements. The wing 
bolts contain stainless ball bearings for 
minimal marring. These clamps are avail- 
able 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 

WELDING TRAINING 

•Mig-Tig-Stick-Pipe Welding 
• 40 Hr. - 12 Week Courses 
• New Classes Starting Monthly 
•All instructors are CWI's 
•Maximum of 10 Students 
Per Class 

•We accept the G.I. Bill 
(combination course only) 

• Limited openings 
Contact us for more information 

inci C.n 

Two Locations in N.D. 

Fargo, ND 
(701) 373-0658 

Bismarck, ND 
(701) 751-4256 

www.learntoweld.com 
What is Thermal Spray 

FREE 28-page resource for under- 
standing 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 Hall C, 
aisle 6400. 

International Thermal Spray 
Association 

itsa@thermalspray.org 
www.thermalspray.org 

See Us at FABTECH Booth #6400 

New Digital FCAW Orbital 
Pipe Welding Systems 
A new Pipeliner model from 
Magnatech utilizes a push-pull 
system for positive feeding. Using a 
30 lb. standard wire spool lowers 
consumable costs. The Head welds 
pipes 6-60 in. The Pipeliner allows 
contractors to use standard 30 deg 
"V" bevels, eliminating expensive 
field remachining. The digital model 

replaces the field-proven analog Pipeliner, with over 20 years of welding 
pipes to API 1104, ASME, and DNV Standards. 

Magnatech Limited Partnership 
6 Kripes Road -PC Box 260 
East Granby, CT 06026-0260 
(860) 653-2573 
Fax: (860) 653-0486 
Email: info@magnatech-lp.com 
Web: www.magnatech-lp.com 

See Us at FABTECH 
Booth #7543 

See Us at FABTECH 
Booth #7105 

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 markers 
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 

UL Switch Rated 

WELDING 
RECEPTACLES 

vbHW 

A combination plug, receptacle 
and disconnect switch in one device 

• Meets requirements 
for local disconnect 
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See Us at FABTECH 
Booth #7202 

Introducing New Markal® 
Welders Pencils for Metal 
Layout and Fabrication 
The new Silver-Streak® and Red- 
Riter® Welders Pencils from 
Markal® offer torch-resistant, 
highly visible marks that will not 
burn or rub off like soapstone. 
They write on all types of metals, 
making these pencils an 
economical must for any welder 
or fabricator. Made in the U.S.A. 

La-Co Industries, Inc. 
1201 Pratt Blvd. 
Elk Grove Village, IL 60007 
(800) 621-4025 
www.markal.com 
customer service@laco.com 

Mercer Abrasives X-Coarse Surface Preparation Wheels 
Mercer Abrasives Black X-Coarse Surface Preparation Wheels are made 

of non-woven synthetic fiber impregnated 
with abrasive grain. These wheels come in 
4-1/2 in. with or without a 5/8"-ll threaded 
hub. Use to strip rust and paint, and eliminate 
discoloration caused by welding or cutting. 
• Type 27 shape 
• Improved fiber backing for strength 
• Can use 100% of wheel 
• Non-woven material holds up well to 

moisture and heat 
• Also available in ultra fine and fine. 

Mercer Abrasives, 
A Division of Mercer Tool Corp. 
300 Suburban Ave., Deer Park, NY 11729 
(800) 221-5202 or (631) 243-3900 
Fax: (866) 335-9700 See Us at FABTECH 
www.mercerabrasives.com Booth #6322 
email: sales@mercertool.com 
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Improved Plasma Cutting 
Contaminants in your compressed air system 
— dust, scale, condensed moisture 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 
virtually pay for themselves by reducing wear 
and prolonging the life of expensive tips and 
electrodes.   Ask  your  welding  equipment 
supplier for a Motor Guard Filter today. 
Motor Guard Corporation 
580 Carnegie Street 
Manteca, CA 95337 
(800) 227-2822 
Fax: (800) 237-7581 
info@motorguard.com 
www.motorguardplasma.com 

See Us at 
FABTECH 

Booth #7067 

New Flap Disc With Radial Shape 
Optimizes Fillet Weld Grinding Operations 
New PFERD POLIFAN®-CURVE gives more precise 
grinding of fillet welds with a totally new flap wheel 
design, the innovative POLIFAN®-CURVE SG-PLUS 
introduced by PFERD INC, is a major step forward in the 
precision grinding of fillet welds on steel and 
stainless steel workpieces. 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 
www.pferdusa.com 

National Bronze & Metals, Inc.: 
^^Of      Brass, Bronze, & Copper Alloys 

^M'   •  >  '      National Bronze & Metals, Inc. (NBM) is a leading man- 
ufacturer and master distributor of brass, bronze, and 

 I copper alloys. Dedicating a portion of its 10 million 
pound inventory to RWMA copper based alloys (class 1 through class 5), 
NBM has made available alloys such as: C17200/C17510 (beryllium 
copper), C18000 (copper chromium nickel silicon), C18150 (copper 
chromium zirconium), C18200 (chromium copper), C15000 (zirconium 
copper), C95300 (aluminum bronze). Our headquarters is conveniently 
located in Houston, Texas, and stock for use in resistance welding appli- 
cations is ready for immediate shipment in various shapes and forgings. 

NATIONAL BRONZE & METALS, INC. 
PC Box 800818 
Houston, TX 77280 
(713) 869-9600 • Fax: (713) 869-2897 
Website: www.nbmmetals.com 
Email: sales@nbmmetals.com 

K NEVER AGAIN 
^ buy another MIG 

welding nozzle 

S.T.A.R. 
Single & Tandem Annual Rental 

program for MIG welding nozzles 

www.RentNozzles.com 
www.PerfectArcs.com   706.272.0133 ext.103 
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Welding Fume Extractor 

Nederman WeldFilter is a mobile welding 
fume extraction unit offering easy, trouble- 
free operation and flexible access. Available 
with 7 ft extraction arm, cleanable cartridge 
filter, and automatic filter alarm to indicate 
when cleaning is needed. The WeldFilter is a 
cost-effective solution wherever welding 
fume extraction is needed. Just plug it in 
and start welding. 

Nederman USA 
6330 Commerce Drive 
Westland, Ml 48185 
infoUSA@nederman.com 
www.nederman.com 

See Us at FABTECH Booth #7607 

The Hottest Thing in Direct Manufacturing! 
Sciak^s exclusive Direct Manufacturing 
(DM) solution is the first commercially- 
available, large-scale, fully-programma- 
ble means of achieving near-net shape 
parts. DM allows manufacturers to save 
money and boost productivity over 
traditional prototyping/manufacturing 
processes. Sciaky provides innovative 
welding solutions and a wide range 
of contract welding services to the 
aerospace, automotive, defense, 
medical, and manufacturing industries. 
Sciaky, Incorporated 
4915 W. 67th Street 
Chicago, Illinois 60638-6408 
(877) 450-2518 
Email: rsalo.sciaky@psi-corp.com 
www.sciaky.com 

See Us at FABTECH 
Booth #7642 

Heat-Resistant 
Graphics 
Plus Advanced 
ADF Electronics 

Fibre-Metal's FMX welding 
helmets, face shields and 
hard hats feature heat 

and scratch resistant graphics (motorcycle helmet quality). Lightweight, 
proprietary shell polymer weighs just 18 oz. yet offers high-impact and 
durability. Reliable ADF switching, high-quality optics, selectable shade 
controls 9-13 and adjustable headgear for all-day comfort. Lifetime limited 
warranty: helmet/headgear, two-year warranty on ADF lens. 

Fibre-Metal by Honeywell 
Honeywell Safety Products 
2000 Plainfield Pike 
Cranston, Rl 02921 
(888) 422-3798 See Us at FABTECH Booth #7419 
www.Fibre-Metal.com 

New ProPlasma HP 
Plasma Gun 

Saint-Gobain Coating Solutions 
designed the new ProPlasma 
HP plasma gun with two main 
goals: to improve productivity 
and to provide more versatility. 
The new gun is a simple and 
unique design. It's simple 
design and higher efficiency 

results in lower operational costs, lower energy consumption, lower 
powder needs, less waste, ... All of which save you money. 

Saint-Gobain Coating Solutions 
1 New Bond Street 
Worcester, MA 01615 
(800) 243-0028 See Us at FABTECH 
(508) 795-2380 Booth #6416 
www.coatingsolutions.saint-gobain.com 
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OdysseydDII Shade 5 IR Cutting Goggle 
It's perfectly clear that Sellstrom's 
Odyssey® II Shade 5 Cutting Goggle gog- 
gle stands out from the 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 bot- 
tom of goggle body protect against dust and contaminants while permit- 
ting much needed indirect ventilation. Supplied with a cloth fire-retardant 
adjustable wide band strap. Meets ANSI Z87.1+ High Impact Standards 
and is CUL Certified to meet CAN/CSA Z94.3 Standards. 
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 #7133 

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 
hard-surfacing welding electrodes. This 
88-page catalog includes comparability 
charts, welding parameters, deposition 
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 

burnbacks for high-flow pipelines and 
99.9% of contaminants up to  100 
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 

manifolds, and the filters remove 
microns.  Please contact us for 

See Us at FABTECH 
Booth #7755 

Cepro® Welding Curtains with New Snap-Fast Technology 
Cepro® curtains give the best possible pro- 
tection for bystanders in welding areas meet- 
ing the highest standard in this field: EN-1598. 
Cepro® welding curtains are self-extinguish- 
ing (according to DIN53438 part 2) and fea- 
ture five snap fasteners on each side for inter- 
connecting. This provides a versatile, quick, 
economical solution, allowing as many cur- 
tains to be added to as needed for your par- 
ticular 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. 
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 #7133 

Free Pipe Schedules and Dimensions Wall Chart 

See Us at FABTECH 
Booth #7155 

This free 22 x 24-in. wall chart 
from Tri Tool saves you time and 
money, offering standard and 
metric schedules and dimensions 
for 1/8 to 30 in. tube and pipe, a 
product and services guide, weld 
joint profiles, weld prep bit 
comparison chart, standard pipe 
machining operation illustrations, 
and machine range overview. 

TRI TOOL Inc. 
3041 Sunrise 
Rancho Cordova, CA 95742 
(888) TRITOOL 
(916) 288-6100 
Fax: (916) 288-6160 
www.tritool.com 

Economical Cepro® Welding Tent 
Cepro® welding tents are made for out- 
door working environments. Protects work- 
ers, work space, and equipment against all 
kinds of weather conditions. The cover is 
made from 17 oz. white PVC fabric and is 
self-extinguishing according to the M2 stan- 
dard. The tent can be closed at both the 
front and the back. The tent is fitted with 8" 

wide ground flaps all around. Frame is made from strong 1" diameter 
galvanized tubes, providing a long life span. The height in the middle of 
the tent is over 7 feet high, allowing ample room to move around and 
work. Contact Sellstrom for more information. 
Sellstrom Manufacturing Co. 
One Sellstrom Drive 
Palatine, IL 60067 
(847) 358-2000 or (800) 323-7402 
Fax: (847) 358-8564 
E-mail: sellstrom@sellstrom.com 
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See Us at FABTECH 
Booth #7133 

MTCLO TEST STAND      Weld Test Stand 

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 



RED HOT! Products 

in 

o o 

M*»» Flui R*r.ovpry Syslmt, 
foe Lincoln Electric 
• Cfu upr wpiding Trador 

T71PAPT-7-C AtT-7-C sort 
XP 3TRAC C iMndsnl duty 
flur rrcovrry unite mount di- 
rfdly onto th6 o«» Ikv 
Elrctnc ' Cful«rf" wrtdingtrac- 
lOf  Allflu«rK»VPry i, 
mount in all penftiont:   The 
AIT-J-C and XP-3TRAC-C n.n 
irvoo cotnprcssed 3> The 
ALT-2 -C it clectnc powcrrd 

Bend and Make Your 
Pipe Like the Pros! 

Woodward Fab manual tube and pipe benders 
are made from heavy-duty, CMC-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. 

Woodward Fab 
P.O. Box 425 
Hartland, Ml 48353 
(800) 391-5419 
Fax: (810) 632-6640 
www.WoodwardFab.com 

as Welding Accessories 
Since 1939 
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Sponsored by the American Welding Society and the Welding Research Council   ^—ii-^ 

A New Method for the Design of 
Welding Consumables 

An innovative approach using physical and numerical models was investigated to 
develop welding consumables 

BY D. 8. TORDONATO, J. C. MADENI, 8. BABU, 8. LIU, AND P. MENDEZ 

ABSTRACT 

This work presents a novel approach for the development of welding consumables 
with the potential of being much faster than standard practice. It is based on the combi- 
nation of a physical model of the welding process using an arc button melter and the use 
of thermodynamic and microstructural evolution mathematical models. In the proposed 
methodology, only small batches of controlled alloys are produced instead of manufac- 
turing an entire spool of wire. The results are then interpreted with existing mathemat- 
ical models. Another unique aspect of this work is the simulation of welding of 
microalloyed steels using an arc button melter. This required the controlled addition of 
small amounts of alloying elements while accounting for their recovery and the control 
of the oxygen level in the chamber. The microstructure of the button melts was tested for 
repeatability and compared with published literature. Metallographic examination 
showed acicular ferrite to be the dominant microconstituent in both the physical model 
samples and the welded sample; however, the acicular ferrite microstructure in button 
melted samples was coarser and contained fewer and larger inclusions compared to that 
of weld metal samples. This research indicates that the button melting technique can ef- 
fectively represent the microstructural evolution during welding, but improvements are 
necessary to more accurately reproduce inclusion characteristics. 

Introduction 

Developments in high-strength low- 
alloy and microalloyed steels have allowed 
significant improvements in their proper- 
ties with just marginal increases in mate- 
rial costs. As base metal strength level 
increases, the weld metal strength must in- 
crease while maintaining adequate tough- 
ness; consequently, new welding methods 
and consumables are also needed. Devel- 
opment of new welding consumables is 
typically a slow process, which can take 
many years. The reason is that, tradition- 
ally, welding consumables have evolved in- 
crementally as a result of minor 
adjustments to alloying components. How- 
ever, as more complex, controlled mi- 
crostructures are required, it becomes 
increasingly more difficult to optimize 
consumable    composition    simply    by 

D. S. TORDONATO, J. C. MADENI, and S. LIU 
are with the Colorado School of Mines, Golden, 
Colo. S. BABU is with The Ohio State University, 
Columbus, Ohio. P. MENDEZ (pmendez@al- 
berta.ca) is with the University of Alberta, Ed- 
monton, Alberta, Canada. 

"tweaking" the composition of existing 
filler metals. The goal of this project was 
to produce a new methodology suitable for 
developing welding consumables for a 
wide variety of applications, especially 
those requiring microstructures signifi- 
cantly different from the existing ones. 
This new methodology should avoid the 
long and expensive process of iterative 
fabrication of welding wires of different al- 
loys. The above statements lead to the fol- 
lowing questions: Is it possible to use a 
physical model to accurately reproduce 
the weld microstructure of a specified 
chemical composition? Is it possible to use 
existing computational models to gain new 
insight into the expected nonequilibrium 
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weld microstructures? A new approach to 
consumable development utilizing a com- 
bination of an arc button melt process and 
computational thermodynamics was ex- 
plored in this project to address these 
questions. 

In the arc button melter, a sample is 
melted in a chamber filled with an atmos- 
phere of controlled composition using a 
manually controlled gas tungsten arc weld- 
ing (GTAW) electrode. This method was 
chosen for its ability to rapidly melt and 
solidify small samples allowing many can- 
didate alloys to be evaluated in a short 
time. 

Others have also used a similar melting 
process. Alexandrov and Lippold used an 
arc button melter in combination with a 
single thermocouple to characterize phase 
transformations during cooling, but this 
work did not involve the creation of new 
alloys using the technique (Refs. 1,2). An- 
derson and Dupont examined solidifica- 
tion modes in stainless steel alloys, in 
which the effect of oxygen on microstruc- 
ture is smaller than in microalloyed steels 
(Ref. 3). 

The button melt technique for mi- 
croalloyed steel is a novel approach to 
physically simulating the welding phe- 
nomena and presents several challenges. 
First, the technique must accurately re- 
produce the cooling rates experienced 
during welding. Second, the alloy compo- 
sition must be finely controlled to gener- 
ate repeatable results with microalloys. 
Finally, oxygen must be introduced into 
the button in a controlled manner so that 
inclusions of the proper size, composition, 
and dispersion are formed. Although in- 
troduction of oxygen into the weld metal 
has been studied extensively for the 
GMAW and GTAW processes (Refs. 
4-22), introduction and control of oxygen 
during the button melt process is new. 

This research evaluated the feasibility 
of using an arc button melter to reproduce 
microstructures and inclusion characteris- 
tics of the submerged arc welding process. 
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f;g. 7 —Arc button melter apparatus schematic. Fig. 2 — Cooling curves for three mild steel buttons. Melting conditions - 
150 A, double melted, 20-s melt time, shielding gas flow rate 17.5 ft3Ik. 
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In this research, the ability to control the 
melt compositions through the addition of 
various wires, granules, and the addition 
of oxygen into the shielding gas was inves- 
tigated. To validate the button melt tests. 

Table 1 —Welding Parameters for Sample Ti 
13 H (Ref. 23) 

Weld Process SAW 
Current 310 A 
Voltage 35 V 
Travel Speed 4.4 mm/s 
Heat Input 2.45 kJ/mm 
Plate Thickness 12.7 12.7 mm 

The expected cooling rate is AtX = 30-35 s. 

weld microstructures studied before in de- 
tail by Liu (Refs. 23, 24) were compared 
with simulated welds in the button melter. 
Furthermore, the results for each sample 
were analyzed and compared with predic- 
tions made by a numerical model devel- 
oped by Babu (Ref. 25). 

Experimental Procedure 

In Liu's study (Ref. 23), several welds 
were produced with the submerged arc 
welding process using various combina- 
tions of wire, flux, and heat input. Sample 
Ti 13 H was selected for comparison be- 
cause of the high fraction of acicular fer- 
rite in the weld metal. The parameters for 
this weld are listed in Table 1, and the weld 
bead composition is in Table 2. 

Table 2 — Comparision of Measured Composition for SAW Samples and Target Composition for 
Button Melt Samples 

SAW Sample (Ti 13 H) Button Melt Samples 
Measured Composition Target Composition 

wt-% wt-% 

C                                                   0.131 0.131 
Mn                                                  0.94 0.94 
Si                                                   0.34 0.34 
P                                                   0.011 0 
S                                                    0.003 0 

Cu                                                  0.230 0 
O (ppm)                                           325 325 

Cr                                                  0.120 0.120 
Ni                                                   0.14 0.370 
Mo                                                  0.010 0 
Nb                                                  0.140 0.140 
Ti                                                   0.0033 0.0033 
Al                                                   0.009 0.009 
Zr                                                  0 0 

B (ppm)                                             0.0006 0.0006 
CE                                                  0.395 0.393 

The IIW carbon equivalent is calculated for each composition. 

This composition was the target for the 
final composition of the button with some 
minor changes: no phosphorus, sulfur, zir- 
conium, or molybdenum was added inten- 
tionally. Phosphorus and sulfur are 
typically regarded as impurities and 
molybdenum and zirconium were present 
only in small amounts in the sample com- 
position. Furthermore, for simplicity, ad- 
ditional nickel was substituted for copper. 
While copper and nickel will have differ- 
ent corrosion protection effects in high- 
alloy compositions, for the purposes of this 
experiment, they are considered inter- 
changeable as they are both face-centered 
cubic alloy additions with similar atomic 
weights and sizes, and they function as 
solid-solution strengtheners and austenite 
stabilizers. They also yield an identical car- 
bon equivalent number of 0.393 according 
to the IIW formula (Ref. 26). 

Controlling the composition so that the 
button melt chemistry is close to the tar- 
get chemistry presented a challenge. The 
additions of some elements, such as boron, 
are exceedingly small; also, in the presence 
of oxygen, elements may oxidize and float 
to the button's surface. Furthermore, 
some elements may vaporize in the molten 
pool. It is necessary to account for these 
changes by accounting for recovery of the 
ingredients. Recovery is defined as the 
weight fraction of element in the button 
after the melting process (present in solu- 
tion or as a precipitate) divided by the 
weight fraction of element present in the 
charge. In this work, the expected recov- 
ery for each element was taken from pre- 
vious experiments conducted with the arc 
button melter (Ref. 27). These previous 
button melt experiments indicated that re- 
covery of strong deoxidizing elements, 
such as titanium and aluminum, is de- 
pendent on the amount of oxygen present 
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in the button. To achieve the target values, 
the charge of each ingredient was deter- 
mined as the target value divided by the 
expected recovery. A total of five samples 
(labeled A-E) were prepared, each with 
the same nominal target composition to 
assess repeatability. 

Melting Process 

A schematic showing the arc button 
melt apparatus is shown in Fig. 1. In this 
system, the melting torch consists of a 
tungsten electrode held in place by a 
water-cooled copper sheath attached to a 
wooden handle. The electrode is mounted 
in a plastic ball and socket joint, allowing 
it to rotate, and slide up or down while 
melting. The sample is placed on a water- 
cooled copper crucible, which is held in 
place by a set of clamps. Two types of en- 
closures were used in the experiments: a 
sealed glass cylinder, and a glass cylinder 
with a small port for thermocouple 
insertion. 

Initial experimental work was under- 
taken to develop a melting process to yield 
repeatable melting, mixing, and cooling 
characteristics (Ref. 27). The resulting 
procedure is detailed in the Appendix. 
During the melting process, the raw mate- 
rials formed a completely molten pool, 
which was approximately 20 mm in diam- 
eter and 10 mm in height. The arc size was 
maintained at roughly the same size as the 
molten button by adjusting the tip-to-work 
distance. The button was flipped and a 
second melting cycle was performed to en- 
sure adequate mixing of the ingredients. 

Experimental trials were performed to 
examine cooling characteristics of this par- 
ticular process. The At % time was meas- 
ured to be 32-35 s based on data recorded 
using a bare wire thermocouple har- 
pooned into the button during solidifica- 
tion. Time-temperature profiles for three 
trial runs are shown in Fig. 2. The cooling 
rate is a function of the melting process 
and the experimental apparatus including 
the water-cooling copper crucible. The 
measured At % time is representative of a 
submerged arc welding (SAW) process 
and the welds created by Liu. 

The target oxygen content of 350 ppm 
was obtained by using 145 cm3/min of O2 
and 17.5 ft3/h of argon. This is in accor- 
dance with correlations developed in ini- 
tial trials (Ref. 27). Early attempts to use 
oxidized iron in various sizes and quanti- 
ties to control oxygen content were unsuc- 
cessful as little oxygen was transferred to 
the button. 

Chemical Analysis 

Three types of chemical analyses were 
performed for the melted buttons to eval- 
uate the as-solidified composition: gas fu- 
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Fig. 3 — Sectioning diagram for analysis of buttons. 

Fig. 4 — Comparison of results from chemical analysis of four identical buttons with the 
target composition with error bars showing the standard deviation. 
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sion for oxygen and nitrogen determina- 
tion (LECO Model TC-436), infrared de- 
tection for carbon and sulfur (LECO 
Model CS-400), and inductively coupled 
plasma atomic emission spectrophotome- 
try (ICP-AES) for the remaining compo- 
nents. Details concerning the ICP process 
can be found in Ref. 28. 

Arc button melt samples were sec- 
tioned for analysis as indicated in Fig. 3, 
and chemical analysis using inductively 
coupled plasma was performed on sam- 
ples A, C, D, and E to determine compo- 
sition. A portion of sample B's contents 
was lost during the digestion process and 
no results were reported. After melting, 
the buttons were ground to remove the 
oxide layer on the surface, and then sec- 
tioned for analysis and digested using a 
two-step process. The first digestion step 
used a dilute nitric acid/deionized water 
solution. This process dissolved the matrix 
but left behind a significant amount of 
second-phase particles, such as oxides. 
The contents were filtered, and the filtrate 
was subsequently dissolved in a second 

step with a stronger solvent consisting of 
reagent grade nitric acid, hydrogen perox- 
ide, and sulfuric acid. Because each solu- 
tion was analyzed separately, the results 
provide some insight into the chemical 
composition of oxides or other second- 
phase particles. One blank sample, i.e., a 
solution containing no digested metal, was 
analyzed with ICP to give a baseline for 
each element. The results of the blank 
sample were subtracted from the other 
samples. This was done to correct for any 
possible error resulting from dissolution of 
the glassware. 

Following the wet chemical analysis, 
each of the five samples was analyzed for 
carbon, sulfur, oxygen, and nitrogen using 
the LECO determinator instruments. Fig- 
ure 4 summarizes the results of the chem- 
ical analysis of all of the buttons. Table 3 
shows a comparison of the expected and 
measured recovery fractions for each ele- 
ment. The error bars in Fig. 4 indicate the 
variability of each element between the 
four buttons; each bar is plus or minus a 
single standard deviation. Variability is 
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Fig. 5 — Sample micrographs at various positions within sample E. 
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Fig. 6—Averaged results of quantitative metallography by position. The area fraction ob- 
served for each microconstituent is shown as a function of position. 

Table 3 — Expected Recovery of Alloying Additions in Button Melt Process (percentage) 

Expected Recovery Average Recovery (Measured) Standard Deviation 

C 
Mn 
Ni 
Cr 
Ti 
Si 
AI 
Nb 
B 

0.93 
0.85 
1 
0.8 
0.5 
0.8 
0.5 
1 
0.9 

0.57 
0.80 
0.90 
0.87 
0.61 
0.86 
0.25 
0.82 

15.93 

0.050 
0.008 
0.002 
0.007 
0.211 
0.017 
0.015 
0.124 
3.788 

negligible in most of the alloying additions 
with the exception of titanium, nitrogen, 
and oxygen. No attempt was made to con- 
trol nitrogen in the system. In most cases, 
the measured compositions were within 
10% of the target range. Oxygen and alu- 
minum, however, were significantly lower 
than expected. The aluminum was likely 
lost due to deoxidation and formation of a 
surface slag. No attempt was made to 
characterize the surface slag of these par- 
ticular samples. Boron exhibited very low 
variability, an indication of good experi- 
mental control; however, the mean meas- 
ured value was approximately ten times 
greater than the target value. In previous 
trials (Ref. 27), the level of boron was 
within 30% of the target value. The large 
amount of boron is most likely due to a 
measurement error during the alloying 
process. The recovery of nickel was 10% 
lower than expected at 90% with very little 
variability between samples. This may be 
due to analytical error in the ICP 
instrument. 

Table 4 shows a breakdown of the frac- 
tion of each element dissolved in the dis- 
solution step. A large fraction of the 
aluminum and titanium were insoluble in 
the dilute nitric acid suggesting that they 
formed oxide inclusions. A small fraction 
of the manganese, silicon, boron, and nio- 
bium was also insoluble. Thermodynamic 
models suggest the formation of a car- 
bonitride phase containing chromium and 
niobium for similar low-alloy steel compo- 
sitions undergoing Scheil solidification 
(Ref. 27). Assuming that all chromium and 
niobium formed carbonitrides and the re- 
maining elements formed oxides, the data 
from Table 4 can be used to estimate bulk 
oxide composition to be Al 55%, Si, 
15.6%, Ti 15.5%, Mn 8.8%, B 3.7%, and 
Ni 1.4% (wt-%). 

Microstructural Analysis 

Following chemical analysis, a vertical 
cross section from each button was 
mounted in Bakelite for metallographic 
examination. The samples were ground, 
polished to 1 [xm, and etched with a 2% 
nital solution. Each button was examined 
at 200 and 500x magnification with an op- 

Table 4 — Elemental Composition Averages of Four Button Melt Samples Determined from Each Dissolution Step 

Element 

Mn 
Ni 
Si 
Al 
Ti 
B 
Cr 
Nb 

Total (wt-%) 
in Button 

0.8971 
0.3357 
0.3647 
0.0049 
0.0036 
0.0233 
0.1361 
0.0119 

Standard Deviation Amount Present in Standard Deviation Amount Present in 
Precipitate (wt-%) Precipitate (^ grams) 

0.0133 0.0006 0.0002 60 
0.0011 0.0001 0.0000 10 
0.0069 0.0011 0.0016 106 
0.0004 0.0037 0.0011 375 
0.0013 0.0011 0.0003 105 
0.0008 0.0003 0.0004 26 
0.0018 0.0001 0.0000 7 
0.0004 0.0005 0.0001 48 
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tical microscope. Sample micrographs for 
several locations within the button cross 
section are shown in Fig. 5. In general, the 
microstructure was predominantly acicu- 
lar ferrite. A point counting technique was 
used to quantify the relative volume frac- 
tions of each microconstituent present ac- 
cording to the IIW classifications (Ref. 
29). The microconstituents considered in- 
cluded acicular ferrite (AF), grain bound- 
ary ferrite (GBF), primary ferrite (PF), 
ferrite with aligned and nonaligned second 
phase (FSA, FSNA), pearlite (P), and 
martensite (M). Point counting was per- 
formed for samples A, C, D, and E. The 
micrographs taken at 200x were enlarged 
to 8V2 x 11 in. (22 x 28 cm) and used for 
point counting by superimposing a trans- 
parent grid of 36 x 27 yielding approxi- 
mately 1000 points. Figure 6 shows the 
volume fraction variation with position. 
The values represent the average for all 
four samples analyzed at each position. 

In all microstructures, very little to zero 
GBF and PF was observed. This is likely 
due to the presence of boron, which seg- 
regates to the grain boundaries and sup- 
presses the formation of grain boundary 
ferrite (Ref. 30). Locations near the top of 
the button contained slightly less acicular 
ferrite than bottom locations. The differ- 
ence can be attributed to the more rapid 
cooling rates experienced at the bottom of 
the button. 

The microstructures were compared to 
those observed in Ref. 23, in particular 
sample Ti 13 H, which is shown in Fig. 7. 
In sample Ti 13 H, the microstructure con- 
sists primarily of fine acicular ferrite (68% 
AF) with 18% GBF, and 15% FSA/ FSNA. 
One obvious difference between the 
welded microstructure of Ti 13 H and the 
button melt microstructure is the lack of 
grain boundary ferrite present in the but- 
ton melted samples. Also, the ferrite laths 
are finer in the Ti 13 H microstructure. 
The dispersion of oxide inclusions plays an 
important role in determining the acicular 
ferrite morphology, and might be affected 
by the time and temperature history dur- 
ing the melting and resolidification of the 
sample. As noted in the Appendix, the 
button melts using the technique de- 
scribed in this work spend a longer time in 
the molten state (20-25 s per melt) than 
the weld they intend to represent. This is 
due to the hold time required for homo- 
geneous mixing to occur. The effect of this 
longer molten time will be discussed later. 

Solidification should begin at the cru- 
cible interface and propagate upward in a 
direction perpendicular to the maximum 
temperature gradient. The solidification 
pattern is not expected to drastically alter 
the size distribution of the inclusion but 
there would be an effect on the spatial dis- 
tribution assuming that inclusion trapping 
occurs in interdendritic spaces. No at- 
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Fig. 7 — Comparison of A with B. A — SAW Ti 13 H sample (Ref. 23); B — button melt 
(model) sample. Both microstructures contain a large fraction of acicular ferrite, but the 
welded sample has a finer microstructure. 

tempt was made to characterize the spa- 
tial distribution of the inclusions. Exami- 
nation revealed no lateral variation in the 
microstructure. 

Microhardness 

Vickers hardness measurements were 
recorded for the microconstituents in the 
button melt samples. The typical load and 
dwell time was 200 g for ten seconds. In 
several cases, it was necessary to reduce 
the load to 50 g to affect only the region of 
interest. Typical values for acicular ferrite 
ranged from approximately 190 to 220 Hv. 
Values for GBF, FSA, and FSNA also fell 

within this range. The lowest hardness 
measurement was 177 Hv for PF. Acicular 
ferrite laths create a finer microstructure 
when compared to primary ferrite or grain 
boundary ferrite; therefore, the flow stress 
and hardness are expected to be higher 
due to the Hall-Petch effect; however, no 
attempt was made to quantify the acicular 
ferrite lath size. This observation is in 
agreement with Vickers hardness data of 
our arc button melts, and sample Ti 13 H 
with AF, FSA, and FSNA microcon- 
stituents having similar hardness values 
and grain boundary ferrite having a much 
lower value. Hardness of each microcon- 
stituent in the button melt samples, how- 

Table 5 — Comparison of Predicted Inclusion Composition (wt-%) Using the Babu Model 

Al 
Ti 
Si 

Mn 
S 

Til3H 
Cooling Rate 

50.1 
19.5 
23.8 
6.6 
0.0 

Sample A 
Cooling Rate 

51.5 
14.2 
23.6 
10.6 
0.0 

Button melt composition of sample A under botton melt conditions (25-s solidification time) and button melt 
composition under expected solidification conditions for SAW of sample Ti 13 H. 
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Table 6 - - EDS Analysis for Extracted Inclusions. Compositions in at.-%. 

Ti 13 H                                                       Sample A 
(Average for 51 inclusions)                         (Average for 20 inclusions) 

Mn 31.9                                                              33.4 
Si 29.7                                                              23.8 
S 4.4                                                                0.0 
P 0.5                                                                0.0 

Al 12.2                                                              30.0 
Ti 2.6                                                                9.8 
Fe 17.7                                                                0.0 
Mo 0.0                                                                3.0 
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Fig. 8 — Histogram of inclusion sizes observed in the carbon ex- 
traction replica of sample A (button melted sample). 

Fig. 9 — Histogram of inclusion sizes observed in the carbon ex- 
traction replica of sample Ti 13 H (submerged arc welded sample) 
(Ref 23). 

mjm   Fig. 10 — Schematic showing complex oxide formation as pre- 
L      dieted by the Babu model. 

O   

Fig. 11 — Effect of inclusion size on inclusion composition in sam- 
ple A as measured with EDS. 

ever, was significantly lower than in sam- 
ple Ti 13 H. For example, average acicu- 
lar ferrite in arc button melts was 
approximately 40 Hv softer than in sample 
Ti 13 H. The coarse nature of the button's 
acicular ferrite could account for the dif- 
ference in hardness. 

Inclusion Analysis 

The nucleation of the desirable acicu- 
lar ferrite microstructure is heavily de- 
pendent on the size of the inclusions, 
diameters greater than 0.2 [im are consid- 
ered as effective nucleating agents (Ref. 
31). A detailed analysis of the nonmetallic 
inclusions found in the buttons was per- 
formed for Sample A. 

Special attention must be paid to the 
characterization of the size distribution of 
an inclusion population as seen in polished 
samples. The true diameter of an inclusion 
is likely to be larger than what is observed 

in a micrograph. One possible approach is 
to dissolve the matrix using a dilute nitric 
acid solution to gain a perspective on the 
true diameter, but this technique loses in- 
formation about the number density, 
which is also important. Nucleation of aci- 
cular ferrite requires a sufficient number 
of particles for efficient nucleation. Using 
a selective digestion process, in conjunc- 
tion with a separate SEM observation of 
inclusions in a mounted sample is another 
option, but requires twice as many steps to 
realize the information. 

In this study, a carbon extraction 
replica was used for comparison purposes. 
The carbon extraction replica process can 
yield information about number density 
and true size distribution using a single 
process. This process was also chosen by 
Liu (Ref. 23) to characterize the inclusions 
present in SAW samples. The carbon ex- 
traction replica process is detailed by 
Ashby et al. (Ref. 32), where the volumet- 

ric number density, Nv, is related to the 
area number density as follows: 

1 J (1) 
where A^ is the number of inclusions per 
mm2, xAi is the average inclusion diameter 
observed, and aAi is the standard deviation 
in mm. In this work, a total of 64 inclusions 
were observed over nine squares in a stan- 
dard TEM grid with 100 \m\ square holes. 
This translates to an area number density 
of 911 inclusions per mm2 in the sample. 
The mean inclusion diameter observed was 
730 nm, with a standard deviation of 340 
nm. This results in a volumetric number 
density of 1.5 x 1015 inclusions per m3 or 1.5 
x 106 inclusions per mm3. 

Figures 8 and 9 show histograms of ob- 
served diameters for Sample A and sam- 
ple Ti 13 H. The majority of inclusions in 
Sample A fell between the range of 250 
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and 700 nm. Several inclusions larger than 
1500 nm were also observed. While most 
of the inclusions were in the correct range 
for nucleating acicular ferrite, the mean 
diameter was larger and volume number 
density was smaller than the population 
observed in sample Ti 13 H (210 nm and 
1.46 x 108 inclusions/mm3). Kluken and 
Grong also used carbon extraction repli- 
cas to characterize inclusions from SAW 
samples for composition and size. They 
measured number densities of 108/mm3 

(Refs. 33, 34). These data suggest that the 
button melt process is producing inclu- 
sions with larger size distributions than a 
real-world welding process. The larger in- 
clusion size could be due to the hold time 
(25 s) necessary to achieve proper mixing 
of ingredients. 

Comparison with Other Techniques, 
Discussion, and Recommendations 

Additional validation of the button 
melting technique is proposed here, meas- 
urements from the samples made were 
compared with data available from other 
techniques including two mathematical 
models of inclusion number density, an es- 
timated austenitic grain size, and a math- 
ematical model of inclusion composition. 

Inclusion Density 

It is possible to use an overall transfor- 
mation kinetics theory model to predict 
the inclusion nucleation and growth dur- 
ing the welding process. In this study, a nu- 
merical model developed by Babu (Ref. 
25) based on transformation kinetics was 
used to gain further insight into the effects 
of a longer melt time on the inclusion pop- 
ulation. For simplicity, the model will be 
referred to as the Babu model. The button 
melt process was modeled using the chem- 
istry measured by LECO and ICP as the 
input composition. In the model, it was 
necessary to manipulate the heat input 
and preheat temperature to achieve the 
hold time and cooling curve of the button 
melt process. Values of 6 kJ/mm and 1500 
K were selected to realize a melt, hold, 
and solidification time of approximately 25 
s in total. For these conditions, the Babu 
model predicts a number density of 4.47 x 
105 inclusions per mm3, and an inclusion 
diameter of 1.2 \xm. When the welding pa- 
rameters from sample Ti 13 H (corre- 
sponding to 0.8 s melt time) are input into 
the model, the number density rises to 
1.47 x 108 inclusions per mm3, and the di- 
ameter shrinks to 0.17 \im. While pre- 
dicted average diameter is slightly smaller 
than observed for sample Ti 13 H, the 
number density prediction is close to the 
observed value. 

The measured number density for the 
button (Sample A) (1.5 x 106 inclusions 

per mm2) is much lower than observations 
of others. Kluken and Grong (Refs. 33,34) 
measured number densities of 108/mm3 in 
submerged arc welds. Sample Ti 13 H had 
3.3 x 108 inclusions per mm3. It is possible 
that the carbon extraction process failed 
to extract a significant fraction of the in- 
clusions. However, observations of 
mounted samples under electron 
backscatter mode also revealed a sparse 
inclusion population. It is more likely that 
inclusion growth occurred during the melt- 
ing process. It is also possible to have coa- 
lescence of inclusions (Ref. 35). The 
inclusions appeared to be spherical in na- 
ture as observed by SEM. Although it is 
possible to observe oxides in the inter- 
rupted stage of coalescence, no oxides 
were observed in this state. Another way 
to study the amount of inclusions is by 
looking at their volume fraction, which can 
be determined using the following 
formula: 

^4     , 
-Jtr 

Vf=N,.^ 
n (2) 

Where Nv is volumetric number density 
calculated in Equation 1, r;- is the meas- 
ured radius of inclusion i, and n is the total 
number of inclusions measured. The re- 
sulting volume fraction was 5.7 x 10"4. 

Kluken and Grong found that inclusion 
volume fraction in submerged arc welds 
will depend on composition according to 
the following equation: 

Vf= 10-2[5.0(O) + 5.4(5-0.003)] (3) 

where O and S represent the amounts of 
oxygen and sulfur in wt-% (Ref. 33). The 
prediction by Grong using Equation 3 
gives a value of 5 x 10-4 if the sulfur term 
is ignored, very close to what was meas- 
ured. The sulfur term can be ignored be- 
cause sulfur in this case is lower than the 
solubility limit in steel, and does not con- 
tribute to inclusion formation. 

The agreement between measured and 
predicted values of inclusion volume frac- 
tion gives confidence that all inclusions 
were extracted during the carbon extrac- 
tion replica process. While the volume 
fraction is in line with Kluken's and 
Grong's prediction of what would be ex- 
pected during welding, the average diam- 
eter observed was larger, and the number 
density was smaller. These findings, along 
with the comparison of the various hold 
times using the Babu model, would sug- 
gest the button melts experience greater 
inclusion growth and/or coalescence dur- 
ing the melting process than during a SAW 
process. 

The nucleation and growth of oxides in 
the melt requires special considerations 
that should be taken into account in future 
implementations of this technique. At 

melt temperatures above approximately 
2000oC, liquid should be the only stable 
phase according to Thermo-Calc®. If the 
temperature remains above 2000oC, oxide 
formation would not occur until the arc is 
extinguished. The maximum temperature 
of the molten liquid in the button during 
the melting process is unknown. Because 
the arc is a highly localized heat source, it 
is suspected that temperature fluctuates 
widely as the electrode is rotated. As the 
tip-to-work distance is increased, the arc 
cone becomes larger and less localized. It 
seems that although the inclusion number 
density was much lower than a welding 
process, there were still sufficient nucle- 
ation sites for efficient acicular ferrite for- 
mation considering the high-volume 
fraction of acicular ferrite observed in the 
micrographs. A higher number density 
would most likely result in a finer mi- 
crostructure, similar to the microstructure 
observed in sample Ti 13 H. 

Austenite Grain Size 

Austenite grain growth will also de- 
pend on the inclusion size distribution and 
number density (Refs. 36-38). While large 
particles do not pin the grain austenite 
grain boundary, smaller particles exert a 
drag force limiting grain growth. The 
Zener-Smith relationship for austenite 
grain diameter DL is 

3/ (4) 

where d is the average particle size and/is  ^^ 
the volume fraction of inclusions. ^| 

It  is possible  to predict  the  prior  yj 
austenite grain size using the measured in-  ^^ 
elusion parameters with the Zener-Smith  ^> 
relationship developed in Equation 4. 
Using the calculated volume fraction of I 
0.00057 and the average inclusion size of 
0.7 [xm, the expected prior austenite grain 
size is 818 \xm. This value is approximately 
one order of magnitude greater than the 
80 [xm measured by Liu for sample Ti 13 
H. The reduced fraction of grain bound- 
ary ferrite observed in the buttons may be 
caused not only by the high levels of 
boron, but also by the enlarged austenite 
grains. 

Inclusion Composition 

It is also possible to use computational 
thermodynamic models to predict the in- 
clusion chemical composition. Table 5 
shows predictions from the Babu model 
for the chemical composition of inclusions 
forming during the button melt process 
and during the welding process. 

The model does not predict any signif- 
icant changes in inclusion composition for 
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the 25-s hold time expected in the button 
vs. no hold time as expected during weld- 
ing. Using thermodynamics and kinetic 
growth equations, the Babu model pre- 
dicts the order of formation for the inclu- 
sions. The first oxide to become stable 
during cooling is AI2O3, which forms the 
core of the inclusion. As the weld metal 
cools and other oxides become stable, lay- 
ers begin to form sequentially as shown in 
Fig. 10. It should be noted, however, that 
the model is phenomenological and not a 
true representation of the structure. As 
cooling occurs, multiple oxide phases be- 
come thermodynamically stable and will 
continue to precipitate; thus, clearly de- 
lineated layers are not expected. The 
model is useful in predicting when the var- 
ious phases begin to form as well as the 
relative volume fraction of each phase. 

According to the Babu model, Si02 
will be the last oxide to form and would 
therefore be expected to be present in 
greater concentrations on the inclusion 
surface. It may therefore act as the sub- 
strate for heterogeneous nucleation of aci- 
cular ferrite. It is assumed a spherical 
inclusion is a simplification that allows the 
diameter to be calculated and the final 
layer in this case is expected to be SiC^. 
These findings are significant because 
most of the literature on acicular ferrite 
nucleation places emphasis on the impor- 
tance of titanium on inclusion nucleation 
of acicular ferrite. The Babu model pre- 
dicted that roughly 50% of the inclusion 
would be comprised of aluminum while 
the measured value averaged about 30% 
with the difference being made up with in- 
creased manganese levels. 

Energy-dispersive spectrometry (EDS) 
was used to characterize the chemical 
compositions of 21 inclusions found in the 
extracted replica. Table 6 compares the av- 
erage composition for the inclusions that 
were evaluated with those measured in 
sample Ti 13 H (Ref. 23). 

Inclusions in samples A and Ti 13 H 
contained similar amounts of manganese 
and silicon. The difference was the 
amount of aluminum and titanium meas- 
ured with Sample A containing a larger 
fraction of both elements. Inclusion com- 
position was observed to be dependent on 
size as illustrated in Fig. 11. 

There is a trend of increasing aluminum 
with increasing size. Relative amounts of ti- 
tanium, silicon, and manganese all decrease 
with increasing size. Manganese decreases 
most sharply. Aluminum oxides are stable 
at the highest temperatures and are there- 
fore the first to form during cooling. Inclu- 
sions nucleating first have more time to 
grow. The additional time for growth will 
occur at a temperature where AI2O3 is sta- 
ble, and would therefore have a higher alu- 
minum composition. Since the button 
melted samples had a larger average diam- 

eter than sample Ti 13 H, the higher alu- 
minum content is expected. 

Discussion 

The goal of the project was to develop 
a methodology for expedient welding con- 
sumable development by way of a melting 
process designed to simulate welding con- 
ditions. Microstructures for multiple com- 
positions can be evaluated without 
creating new spools of consumables. This 
process has some inherent limitations and 
further steps are required before the con- 
sumable can be finalized. In the case of 
SAW, dilution effects and slag additions 
would need to be accounted for. There- 
fore, thermodynamic modeling and button 
melting experimentation represent the ini- 
tial work required to develop consum- 
ables. 

Recommendations 

The button melting technique devel- 
oped was able to mimic the cooling rate, 
composition, and microstructure of a spe- 
cific weld created by the SAW process. 
The technique still needs improvement in 
several areas including amount of time in 
molten state and control of oxygen and 
boron in the melt. It is also desirable to 
simulate the range of cooling conditions 
that are expected during various welding 
processes. Modification and/or further ex- 
perimentation may be necessary to de- 
velop melting processes that simulate 
these conditions. 

The amount of time in the molten state 
was longer than in the target weld because 
it was necessary to ensure complete and 
homogeneous melting of all the solid 
charge. This resulted in larger inclusions 
than intended because of the longer time 
for coarsening. This longer melt time also 
allowed oxide inclusions to float to the sur- 
face and be lost as slag. The lower amount 
of oxides in the melt could not be com- 
pensated for by increasing the oxygen po- 
tential in the atmosphere because the 
large oxides still floated away, while the 
larger amount of oxide created an oxygen 
barrier at the surface. 

It is recommended that the amount of 
time in the molten state is reduced to 
match the time in an actual weld. To 
achieve homogeneity in this situation, it 
might be desirable to start with a precom- 
pressed charge, so no powders, chips, or 
small pieces of wire are scattered in the 
initial melt area. Also, a more powerful 
torch might be able to create the melt 
faster. 

Conclusions 

• The arc button melter technique pre- 
sented here was able to reproduce the 

chemistry and cooling rates of a sub- 
merged arc welded sample. Particularly 
significant is the innovative control of oxy- 
gen content in the button melt. 

• The button melts reproduced the mi- 
crostructure of equivalent submerged arc 
welds; however, with a coarser mi- 
crostructure and lower hardness. 

• Inclusion volume fraction in the arc 
button melts was similar to the equivalent 
actual weld, but the inclusions were larger 
in diameter and lower in number density. 
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Appendix 

Procedure for Button Melting 
Process 

• Clean and sharpen electrode to an 
angle of 22 deg. 

• Clean crucible with ethanoi and steel 
wool. 

• Charge crucible and load into cham- 
ber. Powders should be placed near the 
bottom of the charge to avoid displace- 
ment during arc initiation. 

• Set electrode protrusion at 0.75 in. 
(19 mm). 

• Set gas flow typical values: 17.5 ft3/h 
(argon), 145 c3/min (oxygen). 

• Set welding parameters: 150 A. 
• Open coolant. 
• Wait two minutes. 
• Start the arc. 
• Position the copper sheath so that the 

arc diameter is approximately the same 
size as the charge. 

• Rotate torch counterclockwise 
around the sample until the sample is 
completely molten. Melt for 25 s (approx- 
imately 30 rotations). 

• Terminate the arc. 
• Allow sample to cool at least 200 s 

prior to removal of the copper crucible. 
• Turn the sample over, push any loose 

granules to the center of crucible. 
• Remelt using the same technique for 

20 s (20 rotations). 

Underwater Welding Workshop 

The 3rd International Workshop on the "State of the Art, Science 
and Reliability of Underwater Welding and Inspection Technology" 
will be held at the Sheraton Suites (Galleria) in Houston, Texas, 
November 17-19, 2010. The Workshop will examine recent devel- 
opments in underwater welding and inspection and define the 
state of engineering and the practice of underwater welding and 
inspection of fixed and floating marine structures and pipelines. 
The event will be co-sponsored by the Bureau of Ocean Energy 
Management, Regulation, and Enforcement (BOEMRE), Pipeline 
& Hazardous Materials Safety Administration (DOT-PHMSA), 
American Bureau of Shipping, American Welding Society, and 
American Society of Nondestructive Testing. For more detailed in- 
formation regarding programming, registration, participation, and 
sponsorship, please access: http://csmspace.com/uwit/ 
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Hot Ductility Behavior and Repair 
Weldability of Service-Aged, Heat-Resistant 

Stainless Steel Castings 

Significant differences in hot ductility behavior and repair weldability were 
observed among Nb-bearing stainless steel castings after exposure to 

similar service conditions 

BY S. SHI, J. C. LIPPOLD, AND J. RAMIREZ 

m 
g 
z 
o 
m 
0) 
m 
> 

o 

ABSTRACT 

The loss of repair weldability after service exposure in heat-resistant alloys has 
been related to the loss of ductility due to the formation of carbides and other com- 
pounds, such as nickel silicide. The hot ductility behavior of three service-aged, 
heat-resistant stainless steel castings, HP-45Nb, HP-50Nb, and 20-32Nb, were stud- 
ied using the Gleeble® thermomechanical simulator. Results from hot ductility 
testing are presented and detailed fractographic analysis of samples tested at 900° 
and 1100oC is described. During the simulated cooling cycle, the HP-Nb modified 
alloy demonstrated significantly higher ductility as compared to the 20-32Nb alloy. 
The differences in high-temperature stability of the preexisting embrittling con- 
stituents in these alloys resulted in different microstructure evolution that influ- 
enced their hot ductility behavior. Based on the results, the service-exposed HP-Nb 
modified alloy is considered to have acceptable repair weldability. In contrast, the 
service-exposed 20-32Nb alloys showed severe susceptibility to liquation cracking 
and significant loss in on-cooling ductility, and are considered difficult to repair un- 
less a high-temperature solution annealing heat treatment is performed. 

Introduction 

Heat-resistant, cast stainless steels 
such as Alloy HP-Nb modified (ASTM 
A297) and Alloy 20-32Nb (ASTM A351/ 
A351M-05) are used in applications re- 
quiring good corrosion resistance and 
moderate strength at temperatures up to 
1100oC (2012oF) (Ref. 1). At these tem- 
peratures the cast microstructure will 
transform with time leading to the forma- 
tion of carbides and other compounds, 
such as nickel silicide. The loss of repair 
weldability after service exposure in these 
heat-resistant alloys, including HP-Nb 
modified and 20-32Nb, has been related to 
the loss of ductility due to the formation of 
^23^-6 and nickel silicide (Refs. 2-4). 
Cracking during shut-down or repair 
welding due to the service-induced em- 
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ton, Tex. J. C. LIPPOLD (lippold.l@osu.edu) is 
professor. Welding Engineering Program, The 
Ohio State University, Columbus, Ohio. I. 
RAMIREZ is principal engineer, Edison Welding 
Institute, Columbus, Ohio. 

brittlement of these heat-resistant cast- 
ings is of great practical concern in the 
power-generation, refinery, and petro- 
chemical industries. The materials studied 
were provided by two independent petro- 
chemical companies. The as-received HP- 
45Nb has experienced fracture during 
service — Fig. 1. For the 20-32Nb alloy, li- 
quation cracking was immediately ob- 
served in the heat-affected zone (HAZ) 
during repair welding — Fig. 2. Difficul- 
ties in repair of service- 
exposed 20-32Nb alloy have been re- 
ported in other refineries. As shown in 
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Fig. 3, cracking has been observed during 
repair welding. One of the objectives of 
this work was to develop a fundamental 
understanding of the repair weldability of 
the three materials provided. 

Microstructure evolution during serv- 
ice exposure and simulated thermal expo- 
sure during repair are critical to under- 
standing the hot-ductility behavior 
discrepancies and resultant repair weld- 
ability between the two types of alloys. Mi- 
crostructure evolution in these materials 
from the as-cast condition to the service- 
exposed condition is described elsewhere 
(Ref. 5). It was found that the atomic ratio 
of Nb to C is a key factor in determining 
the type of carbides formed during service 
exposure. The microstructure evolution 
process is summarized in Table 3 of Ref. 5. 

In this investigation, the Gleeble®, a 
programmable thermal-mechanical simu- 
lator, was used to study the hot ductility 
behavior of service-exposed HP-Nb modi- 
fied and 20-32Nb alloys during simulated 
repair welding thermal cycles. The impli- 
cations on repair weldability are 
discussed. 

Materials and Experimental 
Procedures 

Materials. Heat-resistant HP-Nb mod- 
ified (for simplicity, they are referred to 
here as HP-Nb alloys) and 20-32Nb alloys 
are the most commonly used cast high- 
temperature furnace tube alloys. The 
specification of HP-Nb alloys is described 
in ASTM A297 (Ref. 6); and the 20-32Nb 
alloy is covered under ASTM 
A351/A351M-05 (Ref. 7), but are usually 
identified by their trade names such as 
KHR32C (Ref. 8) and CR32W (Ref. 9). 
The compositions of the alloys evaluated 
in this study are provided in Table 1. The 
number of years of service exposure at ap- 
proximately 8150C (1500oF) is also indi- 
cated in the table. 

Characterization.      Microstructure 
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Fig. 1 —As-received service-exposed HP45Nb pipe section that ruptured. Fig. 2 — Liquation cracking observed in the HAZ of service-exposed 
20-32Nb alloy upon repair welding (750x). (Photo courtesy of Syn- 
crude Canada Ltd.) 

characterization was performed on both 
service-exposed (EX) and simulated as- 
cast alloys (CA). Due to the difficulty in 
obtaining unexposed, as-cast material of 
similar composition, the EX alloys were 
remelted using a button melting apparatus 
to simulate the original as-cast mi- 
crostructure. The button melting appara- 
tus uses a tungsten torch with argon 
shielding to produce small cast samples. 

The methods used for microstructure 
characterization and fractographic analy- 
sis included optical microscopy (OM) and 
scanning electron microscopy (SEM). 
SEM analysis was conducted in both the 
secondary electron (SE) and backscat- 
tered electron (BSE) modes. Composition 
analysis and line scan analysis were con- 
ducted using both Philips XL-30 ESEM 
PEG and PEI Sirion PEG1 microscopes 
equipped with X-ray energy-dispersive 
spectroscopy (XEDS). With the combina- 
tion of SE, BSE, and EDS analysis, it is 
possible to make reasonable estimates of 
the precipitates and intermetallic phases 
that are present. 

Hot Ductility Testing. Hot ductility be- 
havior was studied using the Gleeble® 
3800, which has been used extensively for 
studying the weldability of a wide variety 
of materials (Refs. 10-19). Hot ductility 
tests are essentially high-temperature ten- 
sile tests, but are conducted both "on- 
heating" and "on-cooling." The test tech- 
nique can provide the tensile properties of 
the HAZ microstructure during the weld 
thermal cycle. Therefore, it is considered 
an effective method to study the nature of 
HAZ cracking that occurs during welding 
or subsequent postweld processing (Refs. 
19-22). 

In this study, the hot ductility of each of 
the materials was determined by both on- 
heating and on-cooling tests, where the 
on-cooling behavior was determined after 

1. Philips is a trademark of Royal Philips Elec- 
tronics N. V, The Netherlands. FBI and Sirion are 
trademarks ofFEICo., Hillsboro-Oregon, U.S.A. 

heating to a peak tempera- 
ture (Tp) between the nil 
ductility temperature 
(NDT) and nil strength 
temperature (NST). Duc- 
tility is normally measured 
as the percentage of reduc- 
tion of area (ROA) at a 
specific temperature. NDT 
and NST are two important 
points on the on-heating 
ductility curve. The ductil- 
ity recovery temperature 
(DRT), the temperature at 
which some ductility is 
measured during cooling 
from Tp, is an important 
parameter during the on- 
cooling cycle. 

Por hot ductility testing, 
a test temperature and 
stroke (extension rate) are 
pre-programmed as shown schematically in 
Pig. 4. Por on-heating tests, specimens are 
first heated up to the programmed temper- 
ature and held for 0.5 s to stabilize the tem- 
perature in the specimen. A stroke is then 
applied at the rate of 25 mm/s to pull the 
specimen to failure. Por on-cooling tests, a 
peak temperature (Tp) needs to be deter- 
mined. The Tp employed in hot ductility 

Fig. 3 — Cracking obseived during repair welding of the service- 
exposed 20-32Nb header assembly. (Photo courtesy of Jorge Penso & 
Hearl Mead.) 

tests may be any temperature below the 
bulk melting temperature of the material 
being studied. However, Tp is normally cho- 
sen based on the tested NST In this investi- 
gation, a temperature between NST and 
NST-10oC was used as Tp for on-cooling 
tests. 

Standard hot ductility samples were 
used in this investigation, as shown in Pig. 

LU 

Table 1 - - Chemical Composition (wt-%) of Alloys Studied 

ID HP45Nb HP50Nb 20-32Nb 20-32Nb 20-32Nb 
wt-% 9 year 12 year 3 year 7 year 15 year 

C 0.41 0.38 0.09 0.1 0.1 
Mn 1.04 1.22 1.01 0.96 1.13 

P 0.022 0.031 0.013 0.014 0.013 
S 0.007 0.016 0.007 0.006 0.006 
Si 1.15 1.56 0.91 0.87 0.95 
Cu 0.026 0.1 0.05 0.05 0.05 
Mo 0.026 0.085 0.01 0.02 0.02 
Ni 33.55 33.67 33.6 33.4 33 
Cr 25.58 25.11 19.9 19.9 20.2 
Nb 0.9 1.37 1.36 1.33 1.19 
Fe Bal Bal Bal Bal Bal 
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Fig. 4 — Schematic of on-heating and on-cooling hot ductility test program. Fig. 5 — Specimen dimensions of 'A-in. round bars with reduced gauge section 
used in hot ductility tests of HP alloys. 
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Fig. 6 — Hot ductility curves of solutionized 20-32Nb alloy. 

5. Since some of the single thermal cycle 
hot ductility tests were conducted at rela- 
tively low temperatures, specimens with a 
reduced section at the mid-span were used 
to ensure that the sample would fail at the 
programmed temperature and at the pre- 
ferred location. To prevent contamination 
of the fracture surface by high-tempera- 

ture oxidation, tests 
were run in an argon 
atmosphere. The 
chamber was evacu- 
ated and backpurged 
twice with argon to 
prevent sample oxi- 
dation during testing. 

To study material 
susceptibility to both 
ductility dip cracking 
and liquation crack- 
ing, standard hot 
ductility tests were 
performed over the 
temperature range 
from 500oC to the 
NST The testing con- 
ditions are listed in 
Table 2. 

Results and Discussion 

Gleeble Hot Ductility Test Results 

In this study, the temperature differen- 
tial between NST and DRT (NST-DRT) is 

Table 2 — Parameters Used in Hot Ductility Tests 

Parameters Value 

Heating rate 100oC/s 
Holding time at test temperature 0.5 s 
Holding time at peak temperature 0.05 s 
Applied stroke rate 25 mm/s 
Cooling rate for peak temperature Free cooling (50 to 25 5C/s) 

Table 3 — Important Temperatures (0C) Obtained from the Gleeble Hot Ductility Tests 

Service-exposed HP alloys 20-32Nb alloys 

HP45Nb HP50-Nb            3 year 7 year 15 year Solutionized 

Tp                            1240 1170 1200 1210 1190 1250 

NST                         1250 1177 1209 1218 1196 1260 
NDT                        1236 1171 1159 1162 1151 — 
DRT                         1232 1163 1088 1009 1110 1000 
NST-DRT                    18 14 121 209 86 260 
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used to quantify the degree of liquation 
cracking susceptibility as this is the tem- 
perature range in which continuous liquid 
networks are present in the microstruc- 
ture (Refs. 23-26). The larger the NST- 
DRT temperature range, the greater is the 
liquation cracking susceptibility. The im- 
portant temperatures determined by hot 
ductility testing are summarized in Table 
3. The NDT for the solutionized 20-32Nb 
alloy was not obtained due to the limited 
supply of material. 

As Table 3 implies, the service-exposed 
HP alloys are relatively resistant to HAZ 
liquation cracking as the (NST-DRT) 
range is less than 20oC. In contrast, the 
service-exposed 20-32Nb alloys had a 
(NST-DRT) ranging from 86° to 209oC, in- 
dicating a greater susceptibility to HAZ li- 
quation cracking. Solution heat treatment 
at 1150oC for 6 h improved the overall hot 
ductility (Fig. 6), but increased suscepti- 
bility to HAZ liquation cracking as the 
NST-DRT increased from 86° to 260oC for 
the 15-year service-exposed 20-32Nb 
alloy. 

The 20-32Nb alloys have lower carbon 
content (--0.1 wt-%), and a lower fraction 
of embrittling phases, than the higher car- 
bon HP alloys (-0.4 wt-% C). For the 
service-exposed condition, the embrittling 
phases have been reported as Ni-Nb sili- 
cide and Cr-rich, M^Cg for both types of 
alloys (Refs. 3, 5). Based on carbon con- 
tent, one might expect that the 20-32Nb al- 
loys would have better ductility than the 
HP alloys. The hot ductility tests, however, 
showed results to the contrary. As shown 
in Fig. 7, the on-cooling ductility for the 
20-32Nb alloy from 1000° down to 600oC 
is less than 10%, while the ductility of the 
HP-Nb alloys in this same temperature 
range is between 10 and 20%. 

The low on-cooling ductility observed 
in service-aged 20-32Nb alloys is related to 
the microstructure evolution during the 
service exposure and subsequent simu- 
lated on-heating and on-cooling thermal 
cycles. The microstructure during service 
exposure is discussed in detail elsewhere 
(Ref. 5). The microstructure changes dur- 
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Fig. 7 — Hot ductility curves of service-exposed alloys: A — HP-Nb; B — 20-32Nb. 

Fig. 8—Results of fracture stress obtained with Gleeble hot ductility tests. 
The green line represents the HP-Nb fracture stress behavior. 

ing simulated on-heating and on-cooling 
cycles are discussed later in this paper. 

Fracture stress is a material property, 
and is defined as the true, normal stress on 
the minimum cross-sectional area at the 
beginning of fracture (Ref. 29). Therefore, 
a material with a higher fracture stress can 
tolerate more restraint, which can be a 
form of heat shrinkage stress or any exter- 
nal applied stress during cooling. In the 
hot ductility tests, the dynamic loads were 
recorded by the data acquisition system. 
The maximum load at the test tempera- 
ture indicated the beginning of fracture, 
since the load starts to drop once the fac- 
ture occurs. The fracture stresses at dif- 
ferent test temperatures were calculated 
using the following equation: 

F 
Fmctwe Stnss = -^ 

Af 
where   Fmax   is   the   maximum   load 
recorded, and Af is the cross-sectional 
area at the fracture surface. 

The calculated fracture stresses vs. tem- 
peratures are plotted in Fig. 8. For the HP 
alloys, the fracture stress showed a similar 
trend of decreasing as the temperature in- 
creased on both heating and cooling tests. 
No degradation of fracture stress was ob- 
served during the on-cooling cycle. A green 
dotted line is used to represent the fracture 
stress behavior of the HP-Nb alloys. 

In contrast, all 
three service-ex- 
posed 20-32Nb alloys 
exhibited a much 
lower fracture stress 
over the entire test 
temperature range as 
compared to the HP- 
Nb alloys. For in- 
stance, at 900oC dur- 
ing the on-cooling 
test, the fracture 
stress obtained was 
70 ksi for the HP-Nb 
alloys, but only 20 ksi 
for the 20-32Nb al- 
loys. In the on-heat- 
ing tests, the fracture 
stress remained rela- 
tively constant until the temperature 
reached 1100oC. Above 1100oC, the frac- 
ture stress decreased dramatically. This 
agrees with the on-heating hot ductility be- 
havior observed: above 1100oC, the ductil- 
ity suddenly dropped from more than 40% 
to 0% for the 20-32Nb alloys. A significant 
loss in fracture stress was observed in the 
on-cooling tests. Since all three 20-32Nb al- 
loys exhibited similar trends in fracture 
stress, only the 15-year alloy was plotted. 
One red dotted line and one blue dotted 
line were used to simplify the trend of frac- 
ture stress on-heating and on-cooling of the 
service-exposed 20-32Nb alloys, respec- 

Fig. 9 — Fracture profile ofHP45Nb Gleeble sample tested at 90CPC on heat- 
ing: A — Overall view; B — microcracking in Cr-richparticles; C—EDS line 
scan at dark phase showed a high Cr concentration; D — EDS line scan at 
bright phase showed a high Nb concentration. 

lively. The solutionized 20-32Nb alloy ex- 
hibited a comparable fracture stress to the 
service-exposed HP-Nb alloys, which im- 
plies similar fracture resistance between the 
service-exposed HP-Nb alloy and 20-32Nb 
alloy prior to service exposure. 

Fractographic Analysis 

Changes in material mechanical prop- 
erties, in general, are associated with a mi- 
crostructural change. The loss of on-cool- 
ing ductility and fracture stress of the 
20-32Nb alloys was believed to be due to 
the microstructure evolution that occurred 
at elevated temperatures. To study the 
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Fig. 10—Fracture surface of service-exposed 20-32Nb sam- 
ple tested at 90(fC on heating: A — Fracture mode viewed 
at low magnification; B — EDS line scan results of the 

m 

Fig. 11 — Fracture profile of solutionized 20-32Nb sample tested at 900°C on heating: A - 
formed dendritic structure; B — EDS line scan result. 
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cause of variations in ductility and fracture 
stress in these materials, hot ductility sam- 
ples tested at 900° and 1100oC on both on- 
heating and on-cooling were subjected to 
fractographic analysis in the SEM. EDS 
spot and line scan techniques were used ex- 
tensively to analyze the microconstituents 
on the fracture surface or in the mi- 
crostructure. All the metallographically 
polished samples were examined in the un- 
etched condition. The backscattered elec- 
tron (BSE) detector in the SEM was used 
to provide phase contrast. 

The two service-exposed HP alloys 
under investigation showed similar results 
regarding the ductility and fracture stress. 
The HP45Nb alloy was chosen for the 
fractographic analysis. The hot ductility 
results for the service-exposed 20-32Nb al- 
loys are essentially the same regardless of 
the service exposure times. 

On-heating at 900oC. When tested at 
900oC on-heating, both Cr-rich and Nb- 
rich particles were found in the service- 
exposed HP-Nb and 20-32Nb alloys (Figs. 
9, 10). In the HP alloy, evidence of trans- 
formation from Ni-Nb silicide to NbC was 
also observed. In contrast, no such evi- 
dence was found in the service-exposed 
20-32Nb alloys. This may be due to the 
higher carbon concentration in the HP-Nb 
alloys, which promoted a higher fraction 
of M23Cg formation during service. When 
the alloy was heated to 900oC, IV^Cg 
started to dissolve, putting carbon back 

into solution. The free carbon in solution 
promoted the decomposition of Ni-Nb 
silicide due to a high affinity between nio- 
bium and carbon. Because the transfor- 
mation requires carbon diffusion from dis- 
solved M23C6 to Ni-Nb silicide, the 
transformation is limited under fast heat- 
ing conditions. In the 20-32Nb alloy, this 
type of reaction is further retarded be- 
cause of a relatively small amount of 
M^Cg and a large dendrite size. The re- 
sult is that the carbon content is not suffi- 
cient and/or the diffusion distances are not 
short enough to trigger the transformation 
from Ni-Nb silicide to NbC at a tempera- 
ture of 900oC. 

Only Nb-carbides existed in the solu- 
tionized 20-32Nb alloy — Fig. 11. Small 
cracks were associated with particles of the 
service-exposed alloys, and large cavities 
formed at the triple-point grain boundary 
junctions in the solutionized alloy. 

On-heating at 1100oC. Nb-carbides 
were observed on the fracture surface of 
all samples when tested at 1100oC on heat- 
ing. In contrast, no Nb-carbides were 
found in the service-exposed 20-32Nb 
alloy when tested at 900oC on heating. 
This indicated that the transformation 
from Ni-Nb silicide to NbC occurred at a 
higher temperature in the 20-32Nb alloy 
as compared to the HP-Nb alloy. In the 
service-exposed HP alloy, the IV^Cg car- 
bide and Ni-Nb silicide no longer existed 
at the fracture area. In contrast, IV^Cg 

and Ni-Nb silicide were found in the serv- 
ice-exposed 20-32Nb alloy. NbC is the 
only phase that was present in the solu- 
tionized 20-32Nb alloy. 

On-cooling at 1100oC. As compared to 
samples tested at 1100oC on heating, no 
significant changes regarding the type and 
morphology of constituents were found at 
the fracture area of the service-exposed 
HP alloy and solutionized 20-32Nb alloy 
when samples were tested at 1100°C on 
cooling. For the service-exposed 20-32Nb 
alloy, apparent liquation was observed 
around the Nb-rich particles (Fig. 12), 
which can be fully transformed NbC or a 
partially transformed component from Ni- 
Nb silicide. The high concentration of sil- 
icon around the particle (Fig. 13) in- 
creases the susceptibility to liquation. 
Once the liquation formed continuously 
around the dendrite boundary, a signifi- 
cant loss in on-cooling ductility of the alloy 
would be expected. 

On-cooling at 900oC. At the on-cooling 
test temperature of 900oC, transformation 
from Ni-Nb silicide to Nb-carbides was ob- 
served in both service-exposed HP-Nb alloy 
and 20-32Nb alloy. Chromium-rich parti- 
cles were observed in the HP-Nb alloy, but 
not in any of the other materials. Recrystal- 
lization occurred in the service-exposed 20- 
32Nb alloy — Fig. 14. No liquation was 
found in the HP alloy but liquation was ev- 
ident in the service-exposed 20-32Nb alloy. 
Niobium-carbides were the only constituent 

OCTOBER2010, VOL. 89 



Fig. 12 — Fracture profile of service-exposed 20-32Nb sample tested at 1100oC on cooling: A — Interdendritic failure; B — liquation around Nb-rich particle. 

Fig. 13 — EDS results of the particles presented at the fracture area of 20-32Nb sample tested at 1100oC on cooling: A —EDS spot scan result from a square- 
shaped particle; B — EDS line scan results. 

present in the solutionized alloy. 

Transformation from Ni-Nb 
Silioide to NbC 

The transformation behavior was stud- 
ied using the SEM/EDS spot analysis and 
line scan technique. The spot analysis re- 
sults revealed the particle (Fig. 15A) is 
rich in Si, Nb, and Ni, and can be charac- 
terized as Ni-Nb silicide. The dark lines in 
the pictures represent the position that 
has been analyzed due to "charging" of the 
sample by the electron beam. Nickel con- 
tent has dropped to approximately the 
nominal composition. No carbon was de- 
tected in this particle. This is because the 
Cr-rich, M23C5 is of relatively low concen- 
tration in the alloy, and at this stage the 

concentration of carbon from the dissolu- 
tion of the M23C6 is not high enough to be 
detected by the SEM. This signified the 
initial stage of the transformation from 
Ni-Nb silicide to Nb-carbide. 

A further transformation can be illus- 
trated with Fig. 15B. Peaks in carbon and 
silicon were observed at the edge of the 
white particle. Within the particle, the Ni 
concentration dropped well below that of 
the matrix, but the Nb concentration still 
remained high. It is most likely that the 
formation of NbC would start at the edge 
of the original Ni-Nb silicide due to a high 
concentration of carbon. The observed 
transformation in Fig. 15B presents the 
second stage of the transformation from 
Ni-Nb silicide to NbC. In Fig. 15C, parti- 
cles on the left side of the picture showed 
enrichment in carbon and niobium and 

depletion in Ni, Cr, and Fe, representing a 
complete transformation to NbC. The 
newly formed Nb-carbides are much 
smaller than the Ni-Nb silicide. It is likely 
that a Ni-Nb silicide particle would break 
down into several NbC particles as a con- 
sequence of the transformation. A high Si 
concentration was also expected around 
the transformed NbC, and is confirmed in 
Fig. 15C. As highlighted by a red circle, a 
peak in silicon was observed at the region 
between two NbC particles. 

The phenomenon involving diffusion of 
Si and Ni to NbC during aging was previ- 
ously studied by Patchett (Ref. 3). The 
transformation from Ni-Nb silicide to NbC 
during a simulated thermal cycle is the re- 
verse reaction from the aging process as the 
thermal-dynamic condition favors the for- 
mation of NbC at higher temperature. 

s 
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Fig. 14 — Fracture profile of sendee-exposed 20-32Nb sample tested at 900°C on cooling: A — Interdendritic fracture profile; B — recrystallization at dendrites 
along the fracture path. 
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Fig. 15 — EDS result of the process of transformation from Ni-Nb silicide to NbC carbide: A 
—Ni-Nb silicide; B — the transient component from Ni-Nb silicide; C — NbC. 

Repair Weldability 

The service-exposed HP-Nb alloys ex- 
hibited good metallurgical stability, frac- 
ture stress, and on-cooling ductility, which 
could be related to acceptable repair weld- 
ability of this alloy. Reasonable repair 
weldability of service-aged HP-Nb alloy is 
also reported elsewhere (Ref. 27). In con- 
trast, service-exposed 20-32Nb alloys 
showed severe susceptibility to liquation 

cracking and significant loss in on-cooling 
ductility and fracture stress. The suscepti- 
bility to liquation cracking was related to 
the combined effect of a high silicon con- 
centration at the dendrite boundaries re- 
sulting from the dissolution of Ni-Nb sili- 
cide, and a NbC constitutional liquation 
mechanism. The loss in on-cooling ductil- 
ity that resulted from these two mecha- 
nisms persisted from the peak HAZ tem- 
peratures of nearly  1300oC to below 

900oC. After solution annealing at 1150oC 
for 6 h, the on-cooling hot ductility and the 
fracture stress of the 20-32Nb alloy was re- 
stored, but with an increase in liquation 
cracking susceptibility at high tempera- 
tures as the (NST-DRT) range increased 
to 260oC. This indicates that the extent of 
the HAZ in the 20-32Nb alloy exposed to 
the (NST-DRT) range must be minimized 
by increasing the temperature gradient in 
the HAZ during repair welding. This is 
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probably best achieved with low heat input 
practice (Ref. 28). 

Summary 

This paper presents the results of hot 
ductility testing of heat-resistant austenitic 
stainless steels, HP-Nb and 20-32Nb, that 
had experienced extended service exposure 
at 8150C (1500oF). Detailed metallographic 
and fractographic analyses were performed 
on hot ductility samples tested at 900° and 
1100oC, both on-heating to the NDT tem- 
perature and on-cooling from a tempera- 
ture slightly below the NST. 

The hot ductility tests revealed that the 
HP-Nb alloys had much better ductility and 
higher fracture stress than the 20-32Nb al- 
loys over the entire range of test tempera- 
tures. No significant loss in either ductility 
or fracture stress occurred in the HP-Nb al- 
loys during the on-cooling tests. The HP-Nb 
alloys also exhibited a narrow range be- 
tween NST and DRT (less than 20oC), indi- 
cating good resistance to liquation cracking. 
In contrast, a significant degradation in 
both ductility and fracture stress was ob- 
served in the service-exposed 20-32Nb al- 
loys during the on-cooling tests. The serv- 
ice-exposed 20-32Nb alloys are expected to 
have a high susceptibility to liquation crack- 
ing resulting from a large range between 
NST and DRT (up to 200oC). Recovery in 
overall ductility and fracture stress was ob- 
served only when the service-exposed 20- 
32Nb alloy was resolutionized, but this was 
accompanied by increased susceptibility to 
liquation cracking. 

Fractographic analysis revealed that 
Cr-rich and Nb-rich particles coexisted in 
the fracture region of all the service- 
exposed HP45-Nb alloy specimens. Evi- 
dence of transformation from Ni-Nb sili- 
cide to NbC was also observed. No evi- 
dence of liquation was observed in the 
HP45-Nb samples. In contrast, Cr-rich 
and Nb-rich phases coexisted only in the 
on-heating specimens of the service- 
exposed 20-32Nb alloy with only a Nb-rich 
phase present in the on-cooling samples. 
This indicated that the Cr-rich phase dis- 
solved completely in the service-exposed 
20-32Nb alloy at on-heating test tempera- 
tures above 1100oC. A significant amount 
of liquation was observed in the on-cool- 
ing 20-32Nb samples, which was a direct 
result of the high concentration of silicon 
in the microstructure. The high concen- 
tration of silicon was the by-product of the 
transformation from Ni-Nb silicide to 
NbC, which decreased the local melting 
temperature significantly, leading to low 
on-cooling ductility by liquation at tem- 
peratures down to 1100oC. 

The distinct difference in the hot ductil- 

ity behavior and microstructure evolution 
during the simulated HAZ thermal cycle 
between the HP-Nb alloys and the 20-32Nb 
alloys indicates that service-exposed HP-Nb 
alloys have acceptable repair weldability 
and service-exposed 20-32Nb may be very 
difficult to repair unless a solution anneal- 
ing    heat    treatment    is    performed. 
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Seam Welding Monitoring System Based on 
Real-Time Electrical Signal Analysis 

A new approach to in-line seam weiding quality evaluation is presented 

BY MASSIMO LANZONI, MIRKO SALOMONI, AND BRUNO RICCO 
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This paper presents a novel welding quality evaluation approach based on the analy- 
sis of electrical signals. The method has been implemented in an automatic system 
developed using field-programmable gate array (FPGA) acquisition boards and custom 
software. The system has been implemented in an industrial machine to detect faults in 
tinplate welding. Experimental results show that the system is characterized by high 
sensitivity and high speed. Furthermore, it needs simple conditioning electronics and 
tuning procedures. The system is suitable for network operation and remote control. 

Background 

Industrial machines are generally parts 
of complex production systems where 
product quality must be automatically 
evaluated by means of several checks dur- 
ing intermediate fabrication steps. In re- 
cent years, the importance of reliable 
quality evaluation has greatly increased 
due to the reduction in production gain 
margins. 

In this context, a typical step of a pro- 
duction line, which is sometimes responsi- 
ble for important faults, is welding. There- 
fore, nondestructive and automatic 
methods to monitor welding quality are 
normally implemented. Depending on 
welding type and speed, the following 
methods are based on different tech- 
niques: visual (Refs. 1-5), ultrasonic in- 
spection (Ref. 6), electrode distance (Ref. 
7), and electrical (Refs. 8-13). 

Unfortunately, in the case of the seam 
welding machines considered in this 
paper, none of the available techniques is 
applicable. 

Visual inspection is based on the use of 
template matching techniques; in particu- 
lar, images are captured after the welding 
process is completed, and processing algo- 
rithms are used to compare them with ref- 
erence images (for example, Ref. 1, com- 
puting the cross correlation between the 
target image and a portion of the acquired 
one). In some cases, where faults may lead 
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to catastrophic results, costly X-ray or y- 
ray inspections are made, and the shape of 
the image density profile along the weld 
interface is analyzed (Ref. 3). These tech- 
niques, however, can be applied only when 
welding process times are compatible with 
the duration of suitable image processing. 
Furthermore, visual techniques are not 
applicable when the welding area is not 
visible, as is the case of interest for this 
work. 

An alternative visual technique is 
based on the analysis of the welding tem- 
perature (Refs. 2, 5), measured in real 
time using an infrared sensor and welding 
torch control. In this case, however, at 
least one side of the welding area must be 
visible, and again this is not the case of the 
seam welding machines, where both sides 
of the welding point are masked by the 
welding tool. 

Another parameter that can be ob- 
served for quality monitoring is the elec- 
trode displacement during welding (Ref. 
7). Such a technique, however, is applica- 
ble only when the welding electrodes and 
the parts to be welded are fixed during the 
operation, which is not the case consid- 
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ered in this paper where the electrodes 
(hence, also the welding point) are con- 
stantly moving along a line. 

In the specific case of seam welding, a 
fault is represented by a missing welded 
point segment, possibly due to a variety of 
reasons (misalignments of the parts to be 
welded, border defects, dust or oil on the 
welding area, and so on). In some cases 
(i.e., welding of cans), this type of defect 
may result in gas or liquid leakage, unac- 
ceptable in cans for pressurized gas (that 
must have zero welding defects) or only 
partially tolerable in cans for solids of 
high-viscosity liquids. 

Modern seam welding machines can 
work at high speed (several m/s) and pro- 
duce welding dots with dimensions in the 
order of 1 mm. As a result, thousands of 
welding dots per second must be analyzed 
and processed in real time. To monitor 
their quality at full speed, all the tech- 
niques mentioned previously (Refs. 1-7) 
are not applicable because they do not 
meet measurement speed and/or spatial 
resolution specifications. In particular, no 
method based on visual inspection (Refs. 
1-5) can be used because a) welding takes 
place between two surfacing edges of thin 
plate; b) welding rollers mask the welding 
area; and c) complex signal processing al- 
gorithms are not compatible with the ma- 
chine speed. 

Furthermore, ultrasonic techniques 
such as those illustrated in Ref. 6 are also 
not applicable because a) the part to be in- 
spected is not fixed with respect to a 
probe; and b) the resolution is too low. 

As an alternative, real-time monitoring 
of seam welding quality can be achieved by 
capturing the waveform of welding cur- 
rent and electrode voltage to be compared 
with correct references, because defects 
produce anomalous electrical behavior. 

This technique has been successfully 
implemented in the case of spot welding 
(Refs. 8-13) where electrodes remain in 
the same position during the whole weld- 
ing period, lasting several inverter cycles 
(from 6 to 10). Because the inverter fre- 
quency is 60 Hz, under such conditions, 
the time interval available for measure- 
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/7g. i — Working principle of the welding machine described in this work. 
The bent tinplate is driven between two welding rollers. Welding takes place 
in the contact area between the surfacing can edges (weld interface). 

Fig. 2—Electrical schematics of the welding machine power circuit. VR rep- 
resents the voltage between the welding rollers. The system features two trans- 
formers; one (TA) is used to measure the current flowing through the pri- 
mary coil of the other (power) transformer (PT). 

ments corresponds to 100-160 ms, and the 
shape of the resistance vs. time (in practice 
as a function of the inverter periods) is 
used (Refs. 10, 12) to decide about weld- 
ing quality by comparing it with experi- 
mental or simulated reference data. Un- 
fortunately, this approach is not 
applicable to the case of seam welding of 
interest in this work, essentially because 
the electrodes are moving along a (weld- 
ing) line, and several points need to be 
welded in a short time. Each weld takes 
place in a single inverter semiperiod, near 
the current maximum value. Therefore, 
because in our case the inverter frequency 
is about 1 kHz, the resistance (or a related 
parameter) must be analyzed in a few hun- 
dreds of microseconds; thus, only a single 
(effective) resistance value, instead of a 
whole waveform, can be taken. 

In this regard, a major point of our re- 
sults is that they clearly show this infor- 
mation is sufficient to effectively detect 
defective welding. 

In the case of seam welding, the ap- 
proach based on analysis of voltage and 
current presents several specific and criti- 
cal problems. First of all, as mentioned 
previously, analysis speed is much higher 
than in spot welding and requires dedi- 
cated high-speed signal analysis circuits. 
In this context, the conventional analog 
approach to signal analysis has several dis- 
advantages because a) the system design is 
expensive, necessarily customized for a 
specific machine, difficult, and expensive 
to modify; and b) accurate and critical tun- 
ing is normally required. Alternatively, 
signals can be sampled and digitally 
processed in real time, but high-perfor- 
mance embedded systems based on digital 
signal processing (DSP) or field-program- 
mable gate array (FPGA) devices are 
needed to meet machine speed specifica- 
tions. Compared with its analog counter- 
part, the digital approach allows the mod- 

ification or fine tuning of the system sim- 
ply by acting on the system software, ide- 
ally without machine stopping, or the need 
of special equipment as well as trained 
personnel. 

This paper improves the field intro- 
ducing a new approach based on the com- 
bination of high-performance analog sig- 
nal conditioning circuits and off-the-shelf 
advanced digital acquisition boards. The 
result is an advanced monitoring system 
featuring on-board signal processing that 
can be programmed with a high-level lan- 
guage (LabVIEW•). Consequently, algo- 
rithm modifications are simple and do not 
involve specific instrumentation. Further- 
more, because the whole system is man- 
aged by a personal computer (PC), net- 
working, remote control, and updating 
can be easily implemented. 

To describe the developed system, this 
paper is organized by giving a brief de- 
scription of the welding machine used as a 
target for this work; describing the archi- 
tecture and main elements of the moni- 
toring system; providing some details 
about software implementation; showing 
some experimental results; and ending 
with a final discussion. 

Operation of the Welding 
Machine 

The welding machine considered in 
this work is able to produce a sequence of 
welding points, called nuggets, along the 
edge of a tinplate suitable for can fabrica- 
tion. The principle of the welding opera- 
tion is illustrated in Fig. 1. 

The tinplate is bent to form a cylinder, 
then the surfacing edges are welded by 
means of a couple of rolling electrodes 
connected to a power inverter. When the 
superimposed edges pass under them, 
high current flows between the rolling 
electrodes; thus, the temperature of the 

tinplate rises locally to high values, and 
welding takes place. 

During this process, several types of in- 
accuracies localized in the border of the 
tinplate may lead to incorrect or missing 
welding. In particular, the presence of 
dust or oil can locally increase the resist- 
ance, modifying the electrical behavior of 
the system; holes in the tinplate can allow 
direct contact between electrodes; and 
random variations of the tinplate thick- 
ness, misalignment of the border to be 
welded, and/or local imperfections can 
significantly change the values of meas- 
ured resistance. In all these cases, the me- 
chanical characteristic of the nuggets pro- 
duced in the defective area are different 
than the reference values and the results 
are weak. In all the cases mentioned, vari- 
ations in the electrical behavior of the sys- 
tem during welding are produced. Struc- 
tures appear in the waveforms of the 
current and the voltage between elec- 
trodes that can be used for fault detection. 

Figure 2 presents a schematic repre- 
sentation of the electrical power circuit of 
the seam welding machine considered in 
this work. 

A power inverter produces a dual po- 
larity pulse width modulation (PWM) 
voltage signal to drive the primary coil of 
a power transformer (PT). The primary 
peak current is in the order of 50 to 150 A 
and is monitored by means of the current 
transformer (TA). The secondary of the 
PT is connected to the rolling electrodes, 
and the voltage across these (essentially 
the voltage drop on the resistance in the 
welding point) is monitored by means of 
sliding contacts. Welding current and volt- 
age difference across the rollers are the 
two signals to be analyzed for welding 
quality evaluation. Their typical wave- 
forms are shown in Fig. 3. 

As can be seen, in spite of the impulsive 
behavior of the voltage across the rollers. 
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/7g. i — Typical primary current and roller voltage during welding. Different 
shapes of the PWM generator are used. A — The voltage across the rollers has 
few pulses and produces a quasi-triangular behavior of the current. B — The 
number of pulses (within a period) is larger, and the current has a quasi-sinu- 
soidal shape. 

Fig. 5 — Schematic representation of the algorithm implemented in the FPGA, 
showing the parallel execution of analog and digital signal processing. Analog 
signal sampling and conversion takes about 4 /JS. The whole cycle duration is 
5 /JS, corresponding to 200-k samples/s. 

the welding current has a smoother shape 
due to the large inductance associated 
with the coils of the PT and secondary 
load. The peak value of the current flow- 
ing in the PT primary is in the order of 50 
A, corresponding to a peak welding cur- 
rent of 2000-4000 A depending on the op- 
erating conditions (tinplate thickness, 
welding speed, and so on). 

Because a nugget is produced both 
when the current reaches a maximum and 
minimum value, in the (typical) case of 
Fig. 3B, the duration of the welding period 
is about 0.7 ms. 

In our monitoring system, the wave- 
forms of Fig. 3 are sampled at 200-k sam- 
ples/s; thus, a double set of about 140 sam- 
ples must be processed in less than a 

welding period (0.7 ms). Such a high pro- 
cessing speed can be reached only by means 
of dedicated analog circuits or high-speed 
mixed analog/digital electronics. 

As already anticipated, the latter op- 
tions were chosen, which offer many ad- 
vantages such as reduced custom design of 
both hardware and software, networking 
capabilities, and low cost. 

The Proposed System 

The monitoring system of this work, 
consisting of a high-speed section for real- 
time signal processing and digital unit for 
the management of defective cans, is 
based on a new family of acquisition 
boards featuring on-board FPGA devices 

able to perform real-time signal process- 
ing defined by algorithms written in a spe- 
cial version of Lab VIEW•. 

Figure 4 gives a schematic representa- 
tion of the system. 

A Windows®-based PC is used for sys- 
tem management, operator interface, net- 
work connection, data collection, and 
storage. The PC is equipped with a NI 
7830 PCI acquisition board featuring a 
FPGA device that can be programmed to 
process in real time both analog and digi- 
tal signals at 40 MHz clock rate, corre- 
sponding to a clock period of 25 ns. The 
hardware blocks inside the FPGA can be 
organized for parallel processing of sev- 
eral signals. 

In our system, analog signals from the 
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Fig. 6 — Schematic representation of the transport and ejection systems of 
the welding machine considered in this work. 

Fig. 7 — Results of the analysis of a single can. Each point in the figure 
represents the quality factor (QF) of a nugget along the weld interface. As 
can be seen, a set of nuggets exceeded the allowed thresholds (also see 
Fig. 8). 

sensors (few, but needing time-consuming 
sampling and AD conversion) and many 
digital signals are processed in parallel. 
This allows performance of a whole sam- 
pling (AD conversion and partial process- 
ing cycle) in less than 200 clock periods 
(i.e., 5 |xs in total), resulting in a 200-k cy- 
cles/s continuous operation of the 
algorithm. 

Therefore, within a welding period of 
0.7 ms, 140 16-bit digital samples of the 
analog signals are acquired and processed. 
This performance is sufficient to obtain 
suitable accuracy in welding quality evalu- 
ation, hence high resolution in defect 
detection. 

A suitable signal conditioning stage has 
been designed to a) amplify analog signals 
from the sensors to fit the dynamics of the 
AD converters present on the FPGA 
board; and b) shift the level of the 24-V sig- 
nals from digital sensors and actuators 
placed on the welding machinery to tran- 
sistor-transistor logic (TTL) compatible 
levels. The gain of the top-quality ampli- 
fiers used for the analog channel can be 
varied to optimize the system for the par- 
ticular machine to be monitored. Further- 
more, the accuracy of signal sampling and 
conversion guarantees the effectiveness of 
the analysis even if the input signals do not 
completely span the converter dynamics. 
This is important from the point of view of 
system flexibility, because different signals 
(due to differences in tinplate thickness, 
welding current, and so on) can be treated 
without the need to adjust the condition- 
ing amplifiers gain to any specific case. 

As for software, the operator/network 
interface and system management program 
are written in Lab VIEW•. The same holds 
for the FPGA program (slave), that, how- 
ever, must be compiled and transferred to 
the FPGA before system operation. 

Figure 5 shows a block diagram of the 
FPGA algorithm that represents the core 

of our system. 
Two parallel data flows are imple- 

mented exploiting the parallel execution 
capability of the FPGA device. Starting 
when a new trigger event is detected (i.e., 
the current crosses the zero line while ris- 
ing or falling), a new data collection is 
started. A loop consists in parallel sam- 
pling and conversion of the analog signals 
and sampling of digital inputs (can trans- 
port encoder pulses, new can synchroniza- 
tion signal, and so on). At each loop, the 
analog samples are stored and digital sig- 
nals are processed. At the end of the weld- 
ing period (i.e., when a new trigger event 
is detected), the collected analog samples 
are evaluated to obtain the nugget quality 
factor (QF) expressed by the average con- 
ductance (i.e., the reciprocal of the resist- 
ance) during a single welding period. The 
QF, determined by the current and voltage 
waveform during welding, is automatically 
compared with operator-defined limits, 
and if these are exceeded, a fault signal is 
produced and the faulty can is ejected. To 
avoid errors due to random noise super- 
imposed to the current signal, a Schmitt 
trigger (realized via software) is used to 
detect the trigger event. 

Product quality standards can be easily 
defined by the operator choosing the num- 
ber of tolerable faults that depends on the 
application, because, for example, cans for 
aerosol normally require zero defects 
while those for solid contents are more tol- 
erant. To manage this parameter, the op- 
erator can easily define/modify the limits 
for defect detection. This manual and em- 
pirical calibration is necessary because in 
real production environments, the process 
tolerances as well as the intrinsic random- 
ness in fault nature and entity may easily 
lead to a different variance in a statistical 
data of good nuggets. Therefore, in some 
cases, the sensitivity of the system must be 
suitably adjusted to compensate for un- 

certainness in material characteristics. 
To implement the ejection function by 

counting the transport encoder pulses, the 
FPGA algorithm evaluates the position of 
the welded cans within the transport sys- 
tem after the welding rollers and gener- 
ates an expulsion command when a faulty 
can reaches the right position in front of 
the eject system — Fig. 6. 

As can be seen in Fig. 6, a number of 
cans, depending on transport speed and 
tinplate format, is normally present within 
the transport system at the output of the 
welding point. Therefore, a set of registers 
containing the position of every can is re- 
quired. These registers store the number 
of pulses of the transport encoder from 
the end of the welding and must be incre- 
mented (in parallel) at every encoder 
pulse. The eject system is activated if the 
can in the ejection position (correspond- 
ing to the fixed distance from the welding 
rollers) has been recognized as defective. 
Because real-time operation is needed, a 
portion of the FPGA is dedicated to up- 
dating and sampling the register's status. 

Therefore, the FPGA is able to auto- 
matically manage both welding analysis 
and defective can ejection. 

Furthermore, the quality of all the 
nuggets of the last welded can are stored 
in an internal memory, and the data can be 
transferred to the host program, without 
affecting the system operation, exploiting 
the direct memory access (DMA) option. 
These data provide important information 
to the operator (tinplate quality, adjust- 
ments to the machinery setup, and so on). 

The main Lab VIEW• program (host), 
running on a PC, is dedicated to service 
tasks such as data collection and visualiza- 
tion, operator interface, network connec- 
tion, and remote control of the monitor 
system. The main program panel allows 
the operator to view the data (of course, in 
compact form) concerning a set of cans. 

o 
DC 
< 
LU 
(/) 
LU 
DC 

O 

LU 
5 

WELDING JOURNAL 



m 
g 
z 
o 
m 
0) 
m 
> 

o 

M«i nuB9*< Of MtBin <«n  • 

A«tr>gt of Ml nugg*< OF   • 
wtnn cm 

Mn nugstt OF tMttitn can 

5* 

Off ON OFF    ON 

• 

tuoariton l«y»l 

Mix OF 

g^^l 
••HI 

Hi       B Allows OF ranv* 

t    MnOF n   iss L 
C-n* 

fig. S — Example of welding analysis in the case of quasi-triangular welding current. Each point repre- 
sents the result of the analysis of a set of nuggets within a can. The following three curves are displayed: 
The red and green curves represent the maximum and minimum values ofQFs recorded during the analy- 
sis of the can while the yellow line represents the average of all the QFs. Defective welding leads to ab- 
normal values that can be detected by comparison with thresholds indicated by the horizontal red and 
green dotted lines. Nondefective cans are characterized by maximum and minimum QFs within the range 
delimited by these thresholds. A third (blue) line indicates the threshold allowing detection of the absence 
of tinplate that produces high values of the QF. In this case, the welding machine inverter is instantly 
switched off to prevent electrode damage. 

The minimum, maximum, and average 
values of QFs measured for each nugget of 
a single can are shown. 

As stated above, the host program is 
able to manage data storage in the hard 
drive of the PC. Furthermore, the opera- 
tor can store significant sets of analysis pa- 
rameters corresponding to various situa- 
tions of can size, tinplate characteristics, 
etc. These sets of parameters can be trans- 
mitted to the FPGA via the internal PCI 
bus without affecting the measurement 
speed. 

Experimental Results 

The proposed system has been suc- 
cessfully implemented in commercial 
welding machines. Different prototypes 
have been applied to machines presenting 
different characteristics such as the output 
waveform of the PWM inverter. 

As already mentioned, the system 
speed is sufficiently high to allow data 
transfer from the FPGA to the main pro- 
gram via a DMA channel. Thanks to this 
feature, the operator can verily the distri- 
bution of QF values along the weld inter- 
face of a single can — Fig. 7. This is im- 
portant to optimize the analysis, because 
nuggets near the borders present slightly 
different quality values compared to those 
in the center of the can. This leads to a 
widening of the min.-max. window and de- 
creased analysis sensitivity. 

Figure 7 presents the typical results of 
the analysis of nuggets along the weld in- 
terface of a single can welded using the 
waveforms presented in Fig. 3B. As can be 
seen, the QF is almost constant with the 

exception of a few nuggets located near 
the center of the can where a defect has 
been encountered, presenting QF exceed- 
ing the maximum QF threshold (red hori- 
zontal line) set by the operator. In the spe- 
cific case in the figure, border nuggets 
(normally presenting slightly abnormal 
QF values) have acceptable QFs; in oth- 
ers, the threshold is exceeded. In any case, 
the operator can decide to exclude from 
the analysis border nuggets or apply for a 
different decision threshold. 

In general, the welding regions can be 
subdivided in different areas to be ana- 
lyzed with different sets of parameters. A 
typical subdivision of practical interest is 
the beginning, center, and end of the cans, 
with the borders featuring different values 
with respect to the center. In this way, the 
effects of the cans' borders on the final 
quality evaluation can be eliminated using 
specific sets of threshold values. 

The operator also has the possibility of 
masking the analysis of the first and last 
nuggets. This feature is important to avoid 
mistakes due to the fact that the voltage 
waveform across the welding rollers is not 
synchronous with the beginning of the tin- 
plate to be welded. Thus, the first and last 
nugget may feature incomplete welding; 
hence, their values must be discarded. 

Figure 8 shows typical results of the 
analysis of a set of cans. Each point of the 
curves in this plot represents a synthetic 
evaluation of the QF analysis of a whole 
set of nuggets within a can. The yellow line 
represents the average of the QF values. 
As can be seen, the average is almost con- 
stant from sample to sample. 

On the contrary, defects produce an 

Fig.  9 — Example of defect due to border 
imperfection. 

abnormal value of the maximum or mini- 
mum QFs (red and green curves, 
respectively). 

Through the main panel, the operator 
can easily set boundary levels for can se- 
lection calibrating the position of the max- 
imum and minimum horizontal lines 
(thus, selecting an allowed range for QF 
values). In addition, the lack of tinplate to 
be welded can be easily recognized be- 
cause QF assumes values well above the 
maximum limit (red horizontal line). This 
condition can be detected by comparing 
the minimum QF detected (green curve) 
with a third threshold level (blue horizon- 
tal line). If this latter is found below min 
QF, the system can immediately inhibit the 
welding machine inverter. 

In the same way, insulation between 
rollers (not shown in the figure) can also 
be detected. Because this situation is also 
potentially dangerous for the PWM in- 
verter, the FPGA immediately asserts a 
disable digital line that will be reset at the 
beginning of the next can. 

The same analysis performed on a set 
of cans welded using quasi-sinusoidal cur- 
rent waveforms gives similar results in 
spite of the fact that the voltage across the 
rollers features a high number of pulses, 
hence the noise induced on the measuring 
system is higher. 

Noise produces peaks in the current 
waveform and extra peaks in the voltage 
waveform. However, the analysis is not af- 
fected because the differential amplifiers 
used in the analog front end have a low slew 
rate limiting the effect of pulse noise. As a 
result, in the normal case (no faults), the 
QF presents only slightly higher dispersion 
around the mean value than the values ob- 
tained in the case of Fig. 3A. Thus, small 
defects are not masked by the noise. 

Figure 9 shows a typical defect safely de- 
tected by the system of this work. In the 
case of the measurements presented in this 
section, the speed of the tinplate was 1.3 
m/s, resulting in a distance between nuggets 
of 0.9 mm. Therefore, the defect shown in 
Fig. 9 results in two defective nuggets at 
most. 
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System Features 

Calibration 

The system developed in this work 
does not require critical calibration proce- 
dures. The main operation is to optimize 
the gain of the amplifiers used in the con- 
ditioning circuit to account for the charac- 
teristics of the particular machine where 
the monitor is installed. In fact, the signal 
at the output of the TA transformer can 
vary within a large interval depending on 
the machine, and the same holds for the 
voltage across the welding electrodes. 
Therefore, to exploit the acquisition board 
AD converter (ADC) dynamics, the peak 
values of the amplified signals must be 
maintained at about 80% of the converter 
range. 

A further calibration concerns the syn- 
chronization of the transport and acquisi- 
tion systems to be achieved, varying the 
delay between a mechanically produced 
electrical trigger and the beginning of the 
acquisition. 

Both these procedures are made easy 
by the execution of special calibration 
programs. 

Human Interface 

The human-machine interface of the 
system presented in this paper has been 
carefully designed to allow nonskilled op- 
erators to perform basic operations by 
means of easy-to-use commands imple- 
mented on a touch screen. 

Of course, operators with higher skills 
can log on the system and access extended 
features such as statistics and calibration 
procedures. 

Network Integration 

The monitor system of this work is suit- 
able for network integration in the manu- 
facturing system. The main program is 
written in Lab VIEW•, which provides an 
integrated Web server allowing remote 
control. The system can be completely 
controlled from a remote workstation run- 
ning any Web browser. This feature is use- 
ful for effective surveillance of the plant 
from a single location or to improve re- 
mote assistance in the case of faults. 

Conclusions 

This work presented a welding moni- 
toring system able to detect faults in real 
time and with high sensitivity. 

The system is based on measurements 
and processing of electrical signals from 
sensors placed on the welding transformer 
and electrodes. 

Working prototypes of the system have 
been developed using commercial acquisi- 

tion systems and high-quality conditioning 
electronics. Such prototypes have been 
implemented on commercial machines 
with excellent results. 

The system is able to perform accurate 
analysis in real time and allows remote as- 
sistance, management, and data collection. 

The system is based on widely available 
components and can be easily extended to 
include additional sensors. 
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