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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 1-800-341-3213 or visit our 
website at www.select-arc.com. 
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Successful Sub Arc welding requires the careful selection of equipment, wire, and flux. ESAB has 

more Sub Arc experience than any other leading welding provider. This knowledge translates into the 

broadest range of Spoolarc® Sub Arc wires and OK brand flux products to help you achieve the best 

results at the lowest possible cost. Combine these materials 

^^^^^^ ^       with superior ESAB welding equipment, and you'll be sure to 

H ^£t| (jo the job right. When you want to smoothly deposit weld 

-^^\ —- k       metal at a high rate, ESAB helps you do it easily and cost 

•^^L^j,      m* ' • effectively, with full technical support to ensure the results 

you desire. For Sub Arc welding, ESAB is the name to trust. 

GREAT THINGS HAPPEN WHEN YOU PUT US TO WORK 
esabna.com   1.800.ESAB.123 

CO AR   *   ESAB Welding & 
COMB       cutting Products 
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TransSteel: 
An arc you would "Steel" for 

Fronius announces its 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 
welding with deep and narrower penentration 

PERFECT    WELDING 
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EDITORIAL 

Where Are AWS Certifications Heading? 
In 1976, AWS administered the first Certified Welding Inspection (CWI) exams in 

Philadelphia and Miami. At that time, the newly organized AWS Qualification and 
Certification Committee had developed the exam out of a desire to provide industry with 
a welding inspector qualification program consisting of central certification testing. The 
program was based on the QC1-76 document. 

Many of the early committee members like Butch Sosnin (AWS president 1977-78), 
Wally Urbick (Boeing), and Bill Smith (Bechtel) struggled on issues regarding whether 
welding inspector candidates had to prove their proficiency in welding as a prerequisite 
to taking the CWI exam. That requirement lost majority support, and the welding skill 
requirement gave way to a documented five years of code welding experience in the 
areas specified in QC1-76. 

You may find it interesting that for a couple of years, AWS did not offer any prepara- 
tory courses for those first test candidates. The early exams consisted of the same three 
parts that remain today. The difference in the Part B practical exam in 1976 was the 
totally written format, which subsequently changed into the "hands-on" test we now 
take, which utilizes weld replicas and visual inspection tools. 

As the program matured, the exam was updated and the program expanded to 
include a Senior Level CWI (SCWI). The SCWI test includes advanced welding process- 
es, quality management, and welding procedure development qualification questions. 

Through the board of directors, the AWS membership requested the development of 
other certifications. So today AWS offers several Certification Credentials giving indi- 
viduals, fabricators, and other institutions Certification and Accreditation Credentials 
designed to demonstrate competence in general and specific weld areas. 

Today, government agencies, construction codes, manufacturers, and engineering 
organizations specify many of these certification credentials. 

Following are the current certifications AWS offers: 

Current AWS Certification 
Programs 

hccac 
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The popularity of these programs is obvious from looking at the number of people 
currently certified by AWS as of September 2009: 

CWI 26,239 
CAWI 2,916 
SCWI 473 
CWE 1,581 
CW 3,624 
CWS 359 
CRI 185 
CWEngineer 22 

- continued on page 6 
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#1 FOR A REASON 
With 35 years of experience across all levels of the welding 
and cutting industries, Tom Wermert still has the same 
devotion for work as he did at age 20. "I just love the 
industry and what I do," he says. 

As Product Line Manager for Thermadyne® Welding Prod- 
ucts, Tom insists the products go through rigorous testing 
to ensure only the highest quality product makes it to the 
market. "Our customers expect the best performance and 
the most dependable welding and cutting products, and 
it's my job to see that they get it." 

As a former lab employee, testing new welding products 
and processes, Wermert understands what it takes to 
make professional-grade tools. "Take the Arcair® Angle- 
Arc® K4000® Manual Gouging Torch for example," he says. 
"It didn't become the industry standard by accident." 

The K4000 is used to scarf or remove defective welds and 
defective metal blemishes from castings or weldments. It's 
made for heavy-duty metal removal applications, ideal for 
weld preparations in fab shops and shipyards. 

"Products like the K4000 are why Arcair remains the num- 
ber one name in air carbon arc manual torches," he says. 

TOM WERMERT 
Product Line Manager, Welding Products 
Thermadyne Industries 

Tom carries the torch - will you? 

THERMADYNE, A GLOBAL CUTTING AND 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, Stoody, Cigweld 
and TurboTorch are among the Thermadyne family of brands 
that you can count on for safety, reliability and quality. 

www.thermadyne.com THERMADYNE 

American Welding Society 
Sustaining Company Member 
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- continued from page 4 API 1104, 20th edition 

The growth of these programs continues as shown in the chart 
below. 

So what does the future look like for the CWI/SCWI pro- 
gram? First, the program outlined in QC1-07, Standard for the 
AWS Certification of Welding Inspectors, is rapidly expanding 
internationally. Currently, more than 25% of all CWIs and 
SCWIs are from outside the United States. The two countries 
representing the majority of this growth are India and China. The 
chart below shows the countries with the most significant num- 
bers of CWIs. 

• Structural Bolting Inspection 

• Structural Drawing Reading 

In the past, QC-1 had no provision for allowing a CWI/SCWI 
to take additional code book exams. Now, if needed to meet a 
particular customer, agency, or job requirement, these endorse- 
ments are available. As a bonus, many of these code book 
endorsements may be used as an alternate means of meeting the 
CWI nine-year renewal requirements. Those CWIs selecting this 
renewal option can elect to take a code endorsement exam any 
time after their original CWI certification date and if they pass, 
they have met their nine-year renewal requirements. Of course, 
the other two options, i.e., retaking the Part B exam, or accumu- 
lating 80 professional development hours are still available, but 
neither of these options give the CWI/SCWI a new additional 
credential at such a low investment of time and money. 

Endorsements issued as of September 2009 in this first year of 
their offering are as follows: 

Endorsements Issued as of 
September 1, 2009 

AM 01.1 
AWS 01 S 23 
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As you can see, the AWS Certification programs have evolved 
over the years to meet the needs of industry and certified indi- 
viduals. There are other changes in QC1-07 such as one 3-year 
certification limit for CAWIs, and exam question numbers. I urge 
all CWIs and candidates to review the revised document. And, 
finally, keep an eye on the AWS Web site. There are more 
endorsements coming. 

Secondly, revisions have been made to QC1-2007. One of the 
most significant changes involves the allowance for a CWI/SCWI 
to take supplemental inspection exams called endorsements. 
These exams are available for CWIs/SCWIs who may have need 
for additional exam-based qualification credentials. Following 
are the current endorsements available: 

• AWS Dl.l, D1.2, D1.5, and D15.1 

• ASME Section IX + B31.1 + B31.3 

• ASME Sections VIII (Div. 1) + IX Robert Wiswesser 
Chair, AWS Certification Committee 
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We Back Them Better 
u. 

New 2-YEAR WARRANTY on a 
' nsome positioning eqnipmeot. 

'hen you make 
positioning equipment 

I that's this reliable, you 
can back it with a standard 
arranty that no one else 

ven tries to offer: a full 2 years 
n materials and workmanship. 

And should your Koike positioner 
ever need service-under warranty 
or after-we'll send out from our 
U.S. factory one of the same 
master technicians who build 
our positioners. We're the only 
company in the industry who 
does that, too. 

Koike offers positioners that can 
handle standard parts or awkward 
objects in any shape and at any 
angle from 100 lbs. to 4 million lbs. 
So we probably have the positioning 
equipment that can make your welding 
more profitable. We definitely have 
the warranty that will keep you up 
and running. 

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

www.kolke.com 
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WASHINGTON 
WATCHWORD 

BY HUGH K. WEBSTER 
AWS WASHINGTON GOVERNMENT AFFAIRS OFFICE 

Bill Would Focus Training Programs on 
Transferable Credentials 

Introduced at the end of 2009, the American Manufacturing 
Efficiency and Retraining Investment Collaboration Act, popu- 
larly known as the AMERICA Works Act, would require that 
several major federal job training and career education initia- 
tives give priority to programs that provide a national industry- 
recognized and portable credential. 

Funding awarded through the Workforce Investment Act, the 
Perkins Vocational-Technical Education Act, and similar federal 
programs would be required to give preference to local work- 
force and education programs that result in successful partici- 
pants receiving a portable, industry-recognized credential. The 
intent is to better align education and job training with needed 
skills and meaningful career pathways. 

OSHA to Revisit Ergonomics Injuries 

The U.S. Occupational Safety and Health Administration 
(OSHA) is proposing to require employers to report "work- 
related musculoskeletal disorders" as part of the usual injury and 
illness reporting and record-keeping mandates. This action re- 
vives an issue that OSHA declined to pursue in 2001, in particu- 
lar the task of defining exactly what constitutes a "musculoskele- 
tal disorder." This action by OSHA is also assumed to be the first 
step toward developing a broader rule regulating ergonomics 
generally. OSHA considers musculoskeletal injuries to be one of 
the biggest worker health and safety problems in the country. 

DOE Develops New Energy Technology 
Information Web Site 

The U.S. Department of Energy (DOE) has launched Open 
Energy Information (www.openEI.org) — a new open-source Web 
platform that will make DOE resources and open energy data 
widely available. DOE hopes that the data and tools housed on 
the Wiki platform will be used by government officials, the pri- 
vate sector, project developers, the international community, and 
others to help deploy clean energy technologies. 

The site currently houses more than 60 clean energy resources 
and data sets, including maps of worldwide solar and wind po- 
tential, information on climate zones, and best practices. 
OpenEI.org also links to the Virtual Information Bridge to En- 
ergy (VIBE), which is designed as a data analysis hub that will 
provide a portal for energy data. 

Federal Report Measures Impact of Cap and 
Trade Law 

In response to an inquiry from a group of U.S. Senators with 
significant manufacturing activity in their respective states, several 
federal agencies have issued an interagency report estimating the 
impact on manufacturing of proposed cap and trade legislation in- 
tended to reduce greenhouse gases. The report, entitled "The Ef- 
fects of H.R. 2454 on International Competitiveness and Emission 
Leakage in Energy-Intensive Trade-Exposed Industries," addresses 
the potential near-term international competitiveness impacts of 
domestic energy and climate legislation, specifically, whether the 
adoption of a domestic cap-and-trade program would lead some 
manufacturing activity to shift to countries that do not have com- 
parable greenhouse gas regulations. The report concludes that do- 

mestic production costs would increase by no more than 2.5%, 
which the report concludes is not material. 

The report is available at the following link: 
www.epa.gov/climatechange/economics/pdfs/InteragencyReport_ 
Competitiveness&EmissionLeakage.pdf. 

'Clean' Technology Manufacturing 
Promoted 

The American Clean Technology Manufacturing Leadership 
Act (S. 2857) would extend a tax credit that allows companies to 
write off 30% of the cost of creating, expanding, or re-equipping 
facilities to manufacture renewable energy technologies like solar 
panels, wind turbines, and advanced batteries. The bill would 
add another $2.5 billion to the $2.3 billion in tax credits that the 
Departments of Energy and the Treasury awarded in 2009. 

Legislation Would Aid Small-Scale Nuclear 
Energy 

Two bills pending in the U.S. Senate, the Nuclear Energy Re- 
search Initiative Improvement Act (S. 2052) and the Nuclear 
Power 2021 Act (S. 2812), would establish research programs de- 
signed to reduce the cost of construction of small nuclear reac- 
tors. Proponents of small reactors, i.e., less than 300 megawatts, 
claim they can utilize modular construction techniques where 
plant subassemblies can be built and assembled on-site, thereby 
reducing nuclear plant construction costs overall. 

EU Moves Toward Single Patent Regime 

Members of the European Union (EU) have approved a broad 
outline for a single EU patent, replacing the several national 
patents. Such a system would, at least in theory, be more effi- 
cient and less expensive. There would also be a patent appeals 
court for the entire EU that would resolve patent infringement 
suits. If finalized, this would be a significant development for the 
business community, as the current system is fragmented, with 
companies often having to pursue legal proceedings in several 
European countries at once, and national courts issuing conflict- 
ing decisions on identical cases. 

First Federal Anti-SLAPP Legislation 
Considered 

For the first time, legislation has been introduced that would 
create a federal anti-SLAPP law. So-called "strategic lawsuits 
against public participation," or SLAPPs, are characterized by 
their opponents as lawsuits brought with the intent of intimidat- 
ing and silencing opponents in public disputes. The Citizen Par- 
ticipation Act (H.R. 4364), currently pending before the House 
Judiciary Committee, would create the first anti-SLAPP law that 
applies to federal cases. Currently, 28 states have anti-SLAPP 
statutes. The bill, in effect, would provide immunity from liabil- 
ity based on conduct considered to be protected First Amend- 
ment activity.* 

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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Hodgson Custom Rolling Inc 
services a wide variety of industries in the ENERGY 
SECTORS of hydro, petro chemical, atomic, gas. oil. 
wind. etc. In addition to those in heavy manufacturing, 
steel, pulp & paper, mining, marine, forestry, etc. 
Hodgson's commitment to providing customers 
superior products and personalized professional 
service has earned itself a reputation for excellence, 
making the name HODGSON synonymous with 
"paramount quality and workmanship". 
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Hodgson Custom Rolling Inc. Is one of North 
America's largest plate rolling, forming, section 
rolling and fabricating companies. 
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PI7E55 TIME 
 NEWS 

Iowa Mold Tooling Expands into New Manufacturing 
Facility to Manage Increased Welding Activities 

Iowa Mold Tooling Co. Inc. (IMT) recently expanded its manufacturing operations 
into Mclntire, Iowa, by opening a new facility to handle its increased welding activities. 
This plant opening created about 40 welding jobs. Also, the company has hired addi- 
tional welders at its main facility in Garner, Iowa. Despite the global recession, business 
at IMT increased in 2009, primarily due to a partnership between IMT and its parent 
company, Oshkosh Corp., that supports the military's need for new equipment overseas. 

"With the increased workload at IMT, it became clear that we would need to expand 
our operations to meet demand," said Steve Fairbanks, IMT president. "In these tough 
economic times, this is great news for IMT and our community. Our manufacturing ex- 
pansion not only supports our military efforts, but also allows us to quickly respond to 
increased customer needs when the economy improves." 

Apollo Alliance Unveils Plan to Boost Clean Energy Jobs 

The Apollo Alliance, San Francisco, Calif., released a clean energy investment five- 
point plan that will create up to 1.2 million domestic jobs while increasing U.S. energy 
security and climate stability. Recommendations for inclusion in a larger Congressional 
and administration plan to spur economic recovery and create jobs are as follows: 

• creating 255,000 jobs by driving short-term investment in efficiency and renewables 
in ways that will leverage private capital in the long term; 

• creating 278,000 jobs by laying the groundwork for a 21st century transportation 
system; 

• creating 700,000 manufacturing jobs (and an additional 1.9 million indirect jobs in 
related industries) by supporting American manufacturers in retooling and expanding 
their operations, and positioning domestic clean energy manufacturers to compete in 
the global marketplace; 

• creating a large-scale financing mechanism that drives investment and creates jobs 
researching, developing, and manufacturing the technologies and products of the clean 
energy economy; and 

• creating 31,000 jobs by putting Americans back to work serving their communities 
and preparing a workforce to build the clean energy economy. 

Odessa College's Welding Center Gets Services Extension 

The Odessa College Welding Training Center, Odessa, Tex., has been approved for a 
one-year extension of services through the U.S. Department of Labor's Community- 
Based Job Training Grant. It received the no-cost extension because of positive results 
leading to more than 400 students completing their welding training over the last two 
years, while still meeting strict budget controls. With this, the center will offer five morn- 
ing entry-level welding classes and five evening pipe welding procedures classes during 
2010, which were expected to begin Jan. 19 and run through March 11. 

Motion Controls Robotics Introduces Revamped Web Site 

Motion Controls Robotics, Inc., Fremont, Ohio, launched a redesigned Web site at 
www.motioncontrolsrobotics.com. It features updated content, videos, and photos show- 
casing various applications the company integrates including case and bag palletizing, 
depalletizing, container handling, descrambler and case packing, warehouse automa- 
tion, pallet dispensing, and automatic guided vehicles and carts. Extra applications in- 
clude arc welding, assembly, machine tending, material removal, vision integration, and 
engineering services. The site further features a case studies and testimonials area, data- 
base of used/refurbished robots available for purchase, and online catalog of service op- 
tions and spare parts. 
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NEWS OF THE 
INDUSTRY 

NASA Uses Friction Stir Weiding, Spin Forming to 
Deveiop New Tank Dome Technoiogy 

NASA has recently partnered with Lockheed Martin Space Systems, Den- 
ver, Colo., and MX Aerospace, Augsburg, Germany, to manufacture the first 
full-scale friction stir welded and spun formed tank dome designed for use in 
large liquid propellant tanks. The NASA and Lockheed Martin team traveled 
to Germany to witness the first successful aerospace application of these two 
manufacturing processes. 

Friction stir welding and spin forming were used by MT Aerospace to pro- 
duce an 18-ft-diameter tank dome using high-strength 2195 aluminum-lithium. 
The diameter of this development dome matches the tank dimensions of the 
upper stage of the ARES I launch vehicle under development by NASA. 

"This new manufacturing technology allows us to use a thinner, high- 
strength alloy that will reduce the weight of future liquid propellant tanks by 
25%, compared to current tank designs that use a lower-strength aluminum 
alloy that weighs more," said Louis Lollar, project lead for the Friction Stir 
Weld Spun Form Dome Project at NASA's Marshall Space Flight Center, 
Huntsville, Ala. 

The concave net shape spin forming process, patented by MT Aerospace, 
also simplifies the manufacturing of large tank domes and reduces cost by 
eliminating manufacturing steps required when manufacturing traditional 
gore panel construction domes. 

The spherical tank dome was manufactured from a flat plate "blank" made 
of the 2195 alloy. The blank was constructed by friction stir welding together 
two commercial, off-the-shelf plates to produce a large starting blank, reduc- 
ing the cost of raw materials. The welded plate blank was then spun formed 
to create the single-piece tank dome. 

This is the first time this combination of twin manufacturing processes has 
been successfully applied to produce a full-scale 2195 aluminum-lithium dome. 
Two more, full-scale development tank domes are scheduled for manufacture 
and testing as part of the joint, two-year technology demonstration program. 

The spherical tank dome was manufactured from a 
flat plate "blank" made of 2195 alloy. Theblankwas 
constructed by friction stir welding together two com- 
mercial, off-the-shelf plates to produce a large start- 
ing blank. The welded plate blank was then spun 
formed to create the single-piece tank dome. (Photo 
courtesy of MT Aerospace.) 

ABB Wins $26 Million Order to Power 
Greece Refinery 

ABB, Zurich, Switzerland, has won an order worth $26 mil- 
lion from Hellenic Petroleum SA to provide an integrated power 
and automation system for upgrading Hellenic Petroleum's Elef- 
sina refinery, west of Athens, Greece. The company will design, 
supply, install, and commission the electrical and automation sys- 
tem to power the refinery. This turnkey electrical solution aims 
to strengthen the reliability and quality of power supply to the 
refinery, while improving energy efficiency and reducing overall 
electricity consumption and costs. 

Pueblo Community College Furthers 
Its Manufacturing Center Excellence 

Vestas Towers Americas, Inc., recently formed a partnership 
with Pueblo Community College (PCC), Pueblo, Colo. The col- 
lege has an exclusive role in training employees for the new 

A ribbon cutting tookplace in front of the submerged arc welding 
machine that Vestas employees are training on in Pueblo Commu- 
nity College's (PCC) Gorsich Advanced Technology Center. Vestas 
Plant Manager Tony Knopp (third from right) announced Vestas 
was donating the $180,000 machine to PCC. PCC, Vestas, and city 
officials participated in the ceremony. 
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Vestas Towers plant that was expected to begin manufacturing 
operations in Pueblo in late fall. This past summer, PCC's Eco- 
nomic & Workforce Development Division began training some 
of the 500+ employees the Vestas plant will eventually employ. 
That training was expanded to include utilizing submerged arc 
welding equipment that Vestas provided for the college's Gor- 
sich Advanced Technology Center. 

In addition, the college showcased three new mobile learning 
labs developed as part of a $2 million U.S. Department of Labor 
grant awarded to the college in May 2008. Along with a fourth 
mobile lab developed two years ago, the Economic & Workforce 
Development Division now has a fleet capable of delivering on- 
site training in welding along with electrical, manufacturing, and 
mechanical systems. 

FCC offers an energy maintenance technology program as 
well that includes a solar energy component providing skills train- 
ing in the development and maintenance of solar systems. 

Kobe Steel to Establish Welding 
Company In China 

Kobe Steel, Ltd., plans to establish a company in Shanghai, 
China, for marketing its welding products and welding robot sys- 
tems. The new company, to be called Kobe Welding of Shanghai 
Co., Ltd., is anticipated for establishment in March 2010 and 
plans call for capitalization to be at $800,000. It will be wholly 
owned by Kobe Steel and have 11 employees. In China's energy 
field, demand has been active for petroleum and spherical tanks, 
plus LNG terminals in recent years. 

Truex Receives Sixth Environmental 
Compliance Award 

Mark Buchan (left), quality manager, and Geoff Marchant, waste- 
water treatment facility manager, pose next to the filter press with 
Truex's six awards. 

Truex Inc., a manufacturer of deep drawn stampings, recently 
received its sixth Environmental Perfect Compliance Award from 
the Narragansett Bay Commission of Rhode Island. Each year 
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the commission recognizes industrial users demonstrating a per- 
fect record of compliance to its environmental regulations. 

"This marks the fifth consecutive time we have achieved this 
award," said Mark Buchan, the company's quality manager. "At 
Truex, we place great importance on the protection of the envi- 
ronment and set our standards high enough to meet or exceed 
all state and federal requirements." 

University of the Fraser Vaiiey Weiding 
Students Create Rotary Wheei 

The Abbotsford Rotary Club recently commissioned a group 
of first-year welding students from the University of the Fraser 
Valley, Canada, to produce a Rotary wheel. It measures 12 ft in 
diameter and weighs 1400 lb. 

"Whenever we do a project like this, it's a learning experience 
for all students going through the program — not just the hand- 
ful who worked on it," said welding instructor Sheldon Frank. 
He also liked the idea of doing a community project and decided 
it would be something different for the new welding students. 
This year, there are 80 students taking welder training at Chilli- 
wack's Trades and Technology Centre (TTC). 

The raw material, %-in. carbon-plated steel, was donated by 
the Rotary Club to the university. It arrived at the TTC in seven 
4- x 8-ft pieces. Frank drew the wheel using AutoCAD and pro- 
grammed it to a CNC cutting table, then the group cut metal 
pieces using a plasma torch. The students were left with seven 
big pieces of metal and the task of getting them prepared, fitted, 
and welded together. 

This completed wheel will be installed on large grassy area, 

First-year welding students from the University of the Fraser Valley, 
Canada, helped to make this large Rotary wheel for the Abbots- 
ford Rotary Club. Shown (from left) are students Brayden Welsh, 
Roxanne Meer, Travis Medley, and James Motion. Instructor Shel- 
don Frank stands to the right. 
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and it is designed to break down into two pieces for shipping, but 
a hoist will be required to position it at the roadside location. 

Trident Workforce Investment Board 
Prepares Customers for Welding Careers 

Thirteen customers from Trident One Stop Career System, 
North Charleston, S.C, have graduated from the Welding Train- 
ing Program, a Trident Workforce Investment Board initiative in 
partnership with Trident Technical College. 

The college provided the site and instructors for this 280-h 
flux cored arc and shielded metal arc welding training program, 
while the board provided funding, through the Workforce Invest- 
ment Act, so eligible students could attend for free. Training was 
also provided in carbon arc gouging, cutting with oxyacetylene 
torches, and weld grinding and plate preparation. 

Immediately after the graduation ceremony, human resources 
managers representing Pegasus Steel, Force Protection, Detyens 
Shipyards, and Laurentide interviewed the graduates. 

Industry Notes 
Edison Welding Institute (EWI), Columbus, Ohio, has an agree- 
ment with S-Bond Technologies giving the company the ability 
to distribute its lead-free, fluxless solder, EWI SonicSolder®. 
FLIR Systems delivered its 100,000th commercial-use infrared 
camera. This was sold by Professional Equipment to Bob 

Childs, owner of Bob the Inspector, Inc., Green Valley, Ariz. 
Solar Atmospheres, a vacuum heat treating, brazing, and car- 
burizing company, is opening a new plant in Fontana, Calif. 
The entire project will cost $9 million. 
Central Welding Supply Co. Inc.'s Chairman and Founder, 
Mickey Wilton, and President/CEO Dale Wilton recently an- 
nounced Pacific Welding Supplies LLC, Tacoma, Wash., has 
been added to its family of companies. 
Erlez®, Erie, Pa., purchased a robotic welding machine to im- 
prove efficiency, maintain accuracy, and meet production vol- 
umes, according to President and CEO Tim Shuttleworth. 
The North American Die Casting Association's updated Web 
site at www.diecasting.org offers easier navigation, an updated 
news system, as well as a new calendar program. 
The board of trustees for Flathead Valley Community College, 
Mont., approved two proposals — the Welding Technology 
Certificate providing additional certification in specialized 
welding techniques and Welding and Inspection Technology 
Associate of Applied Science degree that includes a nonde- 
structive examination component. 
Photron, Inc., San Diego, Calif., is donating a high-speed video 
system to the Edgerton Center at Massachusetts Institute of 
Technology for long-term use by students and researchers. 
Beam Reach Education's Tulsa Welding School acquired The 
Refrigeration School, Inc., featuring heating ventilation, air 
conditioning, and refrigeration curriculum with more than 500 
students and 45 instructors and administrators. 
Lucas-Mllhaupt launched a newly designed, information- 
enhanced Global Brazing Solutions Web site. It includes an 
added knowledge base section, case studies, and a multilevel 
locator. 
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American Welding Society 

Friends and Colleagues: 

I want to encourage you to submit nomination packages for those individuals whom you feel have a 
history of accomplishments and contributions to our profession consistent with the standards set by the 
existing Fellows. In particular, I would make a special request that you look to the most senior members 
of your Section or District in considering members for nomination. In many cases, the colleagues and 
peers of these individuals who are the most familiar with their contributions, and who would normally 
nominate the candidate, are no longer with us. I want to be sure that we take the extra effort required to 
make sure that those truly worthy are not overlooked because no obvious individual was available to start 
the nomination process. 

For specifics on the nomination requirements, please contact Wendy Sue Reeve at AWS headquarters 
in Miami, or simply follow the instructions on the Fellow nomination form in this issue of the Welding 
Journal. Please remember, we all benefit in the honoring of those who have made major contributions to 
our chosen profession and livelihood. The deadline for submission is July 1, 2010. The Committee looks 
forward to receiving numerous Fellow nominations for 2011 consideration. 

Sincerely, 

Nancy C. Cole 
Chair, AWS Fellows Selection Committee 



American Welding Society 

Fellow Description 

DEFINITION AND HISTORY 
The American Welding Society, In 1990, established the honor of Fellow of the Society to recognize members for 

distinguished contributions to the field of welding science and technology, and for promoting and sustaining the professional 
stature of the field. Election as a Fellow of the Society is based on the outstanding accomplishments and technical impact of the 
individual. Such accomplishments will have advanced the science, technology and application of welding, as evidenced by: 

* Sustained service and performance in the advancement of welding science and technology 
* Publication of papers, articles and books which enhance knowledge of welding 
* Innovative development of welding technology 
* Society and chapter contributions 
* Professional recognition 

RULES 
1. Candidates shall have 10 years of membership in AWS 
2. Candidates shall be nominated by any five members of the Society 
3. Nominations shall be submitted on the official form available from AWS Headquarters 
4. Nominations must be submitted to AWS Headquarters no later than July I of the year prior to that in 

which the award is to be presented 
5. Nominations will remain valid for three years 
6. All information on nominees will be held in strict confidence 
7. No more than two posthumous Fellows may be elected each year 

NUMBER OF FELLOWS 
Maximum of 10 Fellows selected each year. 

AWS Fellow Application Guidelines 

Nomination packages for AWS Fellow should clearly demonstrate the candidates outstanding contributions to the advance- 
ment of welding science and technology. In order for the Fellows Selection Committee to fairly assess the candidates qualifica- 
tions, the nomination package must list and clearly describe the candidates specific technical accomplishments, how they con- 
tributed to the advancement of welding technology, and that these contributions were sustained. Essential in demonstrating the 
candidates impact are the following (in approximate order of importance). 

1. Description of significant technical advancements. This should be a brief summary of the candidates most 
significant contributions to the advancement of welding science and technology. 

2. Publications of books, papers, articles or other significant scholarly works that demonstrate the contributions cited 
in (1). Where possible, papers and articles should be designated as to whether they were published in 
peer-reviewed journals. 

3. Inventions and patents. 
4. Professional recognition including awards and honors from AWS and other professional societies. 
5. Meaningful participation in technical committees. Indicate the number of years served on these committees and 

any leadership roles (chair, vice-chair, subcommittee responsibilities, etc.). 
6. Contributions to handbooks and standards. 
7. Presentations made at technical conferences and section meetings. 
8. Consultancy — particularly as it impacts technology advancement. 
9. Leadership at the technical society or corporate level, particularly as it impacts advancement of welding technology. 

10. Participation on organizing committees for technical programming. 
11. Advocacy — support of the society and its technical advancement through institutional, political or other means. 

Note: Application packages that do not support the candidate using the metrics listed above 
will have a very low probability of success. 

Supporting Letters 
Letters of support from individuals knowledgeable of the candidate and his/her contributions are encouraged. These 

letters should address the metrics listed above and provide personal insight into the contributions and stature of the 
candidate. Letters of support that simply endorse the candidate will have little impact on the selection process. 

Return completed Fellow nomination package to: 

Wendy S. Reeve 
American Welding Society 
Senior Manager 
Award Programs and Administrative Support 
550 N.W. Lejeune Road 
Miami, FL 33126 

Telephone: 800-443-9353, extension 293 

SUBMISSION DEADLINE: July 1, 2010 



CLASS OF 2011 

FELLOW NOMINATION FORM 

(please type or print in black ink) 

DATE NAME OF CANDIDATE., 

AWS MEMBER NO. YEARS OF AWS MEMBERSHIP. 

HOME ADDRESS  

CITY STATE ZIP CODE PHONE_ 

PRESENT COMPANY/INSTITUTION AFFILIATION  

TITLE/POSITION  

BUSINESS ADDRESS 

CITY STATE ZIP CODE PHONE. 

ACADEMIC BACKGROUND, AS APPLICABLE: 

INSTITUTION  

MAJOR & MINOR. 

DEGREES OR CERTIFICATES/YEAR. 

LICENSED PROFESSIONAL ENGINEER:   YES NO  STATE. 

SIGNIFICANT WORK EXPERIENCE: 

COMPANY/CITY/STATE ;  

POSITION YEARS. 

COMPANY/CITY/STATE  

POSITION YEARS. 

SUMMARIZE MAJOR CONTRIBUTIONS IN THESE POSITIONS: 

IT IS MANDATORY THAT A CITATION (50 TO 100 WORDS, USE SEPARATE SHEET) INDICATING WHY THE NOMINEE SHOULD BE 
SELECTED AS AN AWS FELLOW ACCOMPANY NOMINATION PACKET. IF NOMINEE IS SELECTED, THIS STATEMENT MAY BE IN- 
CORPORATED WITHIN THE CITATION CERTIFICATE. 

SEE GUIDELINES ON REVERSE SIDE 
SUBMITTED BY: PROPOSER AWS Member No.  

Print Name  
The Proposer will serve as the contact if the Selection Committee requires further information. Signatures on this nominating form, or 
supporting letters from each nominator, are required from four AWS members in addition to the Proposer. Signatures may be acquired 
by photocopying the original and transmitting to each nominating member. Once the signatures are secured, the total package should 
be submitted. 

NOMINATING MEMBER: NOMINATING MEMBER:  
Print Name  Print Name  

AWS Member No.  AWS Member No.  

NOMINATING MEMBER: NOMINATING MEMBER:. 
Print Name  Print Name. 

AWS Member No.  AWS Member No.. 

SUBMISSION DEADLINE July 1, 2010 
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ALUMINUM 
Q&A BY TONY ANDERSON 

Qj I am currently involved with an aero- 
space project that requires the develop- 
ment of welding procedures to be used for 
friction stir welding of aluminum alloys. 
I am looking for information relating to 
the type of tests I can perform and appro- 
priate acceptance criteria that may be 
used for the inspection and testing of 
joints made by the friction stir welding 
process. In the past, I have used AWS 
D1.2, Structural Welding Code — Alu- 
minum, for my aluminum arc welding pro- 
cedure qualifications. However, the AWS 
D1.2 Code does not include friction stir 
welding as a designated welding process. 
I have been unable to find a specification 
that provides precise guidelines for fric- 
tion stir welding. Is there a specification 
available specifically for this process? 

A: You are quite correct. The AWS 
D1.2/D1.2M:2008, Structural Welding 
Code — Aluminum, provides require- 
ments for four welding processes that are 
listed in section 4.1 of the code. These are 
gas metal arc welding (GMAW), gas tung- 
sten arc welding (GTAW), plasma arc 
welding with variable polarity (PAW-VP), 
and stud welding (SW). 

Friction Stir Welding 
Specifications 

There have been limited resources 
available in the form of an American na- 
tional standard welding specification that 
addresses a procedure qualification and 
inspection criteria for friction stir weld- 
ing (FSW), due to the fact that in terms 
of welding processes, FSW is a relatively 
new one. This process was conceived, de- 
veloped, and subsequently patented in 
1991 by The Welding Institute (TWI) in 
Cambridge, UK. It has taken time since 
the conception of this welding process for 
it to be tested, further developed, and rec- 
ognized by the industry. 

After the need for a FSW standard was 
recognized, additional time has been spent 
in the development and approval of a suit- 
able specification. In late 2009, the Amer- 
ican Welding Society (AWS) released the 
first specification for FSW of aluminum 
alloys. This new specification was created 
for aerospace applications. I have been in- 
formed by TWI that the International In- 
stitute of Welding (IIW) is currently work- 
ing on a standard for FSW that covers alu- 
minum and is intended for use by all in- 
dustries using the process. The standard 
(ISO 25239) is in the final stages of agree- 
ment and is expected to be issued in 2010. 
As the inventor of FSW, TWI has histori- 

Fig. 1 —In the friction stir welding process, the parts intended for joining are usually 
arranged in a butt joint configuration. The rotating tool is then brought into contact with 
the workpieces. The tool has two basic components: the probe, which protrudes from the 
lower surface of the tool, and the shoulder, which is of relatively large diameter. The length 
of the probe is typically designed to match closely the thickness of the workpieces. Welding 
is initiated by first plunging the rotating probe into the workpieces until the shoulder is in 
close contact with the component top surface. Friction heat is generated as the rotating 
shoulder rubs on the top surface under an applied force. Once sufficient heat is generated 
and conducted into the workpiece, the rotating tool is propelled forward. Material is soft- 
ened by the heating action of the shoulder, and transported by the probe across the bond 
line, facilitating the joint. 

cally and presently committed to working 
with manufacturing organizations to assist 
in the development of welding procedures 
associated with FSW and also assisting in 
achieving approval of procedures through 
third-party organizations. 

AWS D17.3/D17.3M:2010, Specifi- 
cation for Friction Stir Welding of 
Aluminum Alloys for Aerospace 
Applications 

The AWS D17 Committee on Welding 
in the Aircraft and Aerospace Industries 
determined that it was necessary to form 
a subcommittee to write a specification 
for FSW. It was appropriate that the set- 
ting for the subcommittee's kickoff meet- 
ing in October 1999 was at the Kennedy 
Space Center in Florida. Kennedy Space 
Center is where the first friction stir 
welded commercial aerospace compo- 
nent, the fuel tank for the Delta launch 
vehicle, went into service. Representatives 
from industry, welding institutes, govern- 

ment agencies, and universities met to 
dedicate themselves to form a specifica- 
tion for the friction stir welding of alu- 
minum for aerospace applications. AWS 
D17.1:2001, Specification for Fusion Weld- 
ing for Aerospace Applications, served as 
the model for this specification. 

Specification Content 

1. Scope. The scope of the specifica- 
tion is quite brief. It contains the require- 
ments for designing, friction stir welding, 
and inspecting aerospace hardware fol- 
lowed by a description of the process. Fric- 
tion stir welding produces a weld between 
two abutting workpieces by the friction 
heating and plastic material displacement 
caused by a rotating tool that traverses 
along the weld joint — Fig. 1. 

2. Normative References. The norma- 
tive references list various standards that 
contain provisions, which through refer- 
ence in the standard constitute mandatory 
provisions of the AWS standard. 
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3. Terms and Definitions. This section 
provides some very useful material, six full 
pages of definitions supported by illustra- 
tions to help interpretation. Many of these 
definitions are specific to the FSW process 
and are therefore very important to the 
understanding of this relatively new weld- 
ing process and the use of the standard. 

4. General Requirements. This section 
of the specification deals with the classifi- 
cation of welds, class A - critical, class B 
- semicritical, and class C - noncritical. It 
also addresses approval, drawing prece- 
dence, and specification precedence. 

5. Design of Weld Joints. This section 
addresses information about weldment 
design data, drawing information require- 
ments (listing essential information that 
will be specified on drawings), weld di- 
mensions, and inspection requirements. 

6. Development and Qualification of a 
Welding Procedure. This is a very com- 
prehensive section of the specification, 
providing all the information required for 
the development of a preliminary weld- 
ing procedure specification (pWPS), 
welding procedure qualification record 
(WPQR), and welding procedure specifi- 
cation (WPS). This section includes infor- 
mation on the sequence for qualifying a 
welding procedure, selection of a welding 
procedure qualification method, prepa- 
ration of a preliminary WPS with required 
variables, evaluation of test welds, visual 
inspection, destructive tests, acceptance 
criteria, and WPS variables. All this ma- 
terial is supported by a flow chart and a 
number of comprehensive figures and ta- 
bles providing details of test specimens 
for various joint designs. 

7. Welding Operator Qualification. 
This section addresses operator qualifica- 
tion requirements, vision testing, test weld 
requirement, inspection, qualification 
limitations, qualification/certification va- 
lidity, and test records. This material is 
supported by various drawings that show 
test plate detail. 

8. Fabrication. The fabrication section 
of the specification provides information 
on welding equipment requirements, 
FSW tools, preweld joint preparation and 
fitup, preheat temperature control, tack 
welding, postweld surface preparation, 
weld identification requirements, and ac- 
ceptance inspection. 

9. Inspection. This section begins with 
a discussion on the three quality levels that 
are used by the standard to facilitate the 
application of a wide range of welded con- 
struction. It also includes requirements 
for inspection personnel qualification, vi- 
sual weld inspection, and nondestructive 
examination (penetrant, radiographic, 
and ultrasonic testing plus provisions for 
other NDE methods). The topic of ac- 
ceptance criteria is also included in this 
section primarily addressed by section 

9.5.1 that provides the general rules for 
acceptance criteria and Table 9.1 — Ac- 
ceptance Levels for Discontinuities. The 
table is divided into three quality levels 
for class A, B, and C welds and addresses 
the following discontinuities: cracks, in- 
complete joint penetration, inclusions, in- 
ternal cavity, or cavity open to the surface, 
linear mismatch across joint, overlap, an- 
gular distortion of the joint, underfill, and 
weld flash. 

Annex A — Illustrations of Test Spec- 
imens and Test Fixtures. Annex A pro- 
vides drawings and tables that outline the 
requirements for reduced section tension 
specimens both rectangular and round as 
well as an alternate tension specimen for 
pipe. 

Annex B — Fxample of a Welding Op- 
erator Qualification Test Record Form. A 
typical qualification test record is pro- 
vided for information purposes only. 

Annex C — Fxamples of Welding Pro- 
cedure Specification Forms. This section 
provides examples for a preliminary pro- 
cedure specification form and an exam- 
ple of a welding specification form. 

Annex D — Examples of Welding Pro- 
cedure Qualification Record Forms. This 
section contains two examples of welding 
procedure qualification record forms. 

Conclusion 

The AWS D17.3/D17.3M:2010, Speci- 
fication for Friction Stir Welding of Alu- 
minum Alloys for Aerospace Applications, 
is the first national standard for friction 
stir welding, but others will no doubt fol- 
low. AWS D17.3 would appear to provide 
the information you are inquiring about, 
which may make it appropriate for your 
project. I would suggest that you acquire 
a copy of this specification and evaluate 
it for your application.4 

TONY ANDERSON is corporate technical 
training manager for ESAB North America. He 
is a Fellow of the British Welding Institute (TWI), 
a Registered Chartered Engineer with the British 
Engineering Council, and holds numerous posi- 
tions on AWS technical committees. He is chair- 
man of the Aluminum Association Technical 
Advisory Committee for Welding and author of 
the book Welding Aluminum Questions and 
Answers currently available from the AWS. 
Questions may be sent to Mr. Anderson do Weld- 
ing Journal, 550 NWLeJeune Rd., Miami, FL 
33126, or via e-mail at tanderson@esab.com. 
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BRAZING 
Q&A BY ALEXANDER E. SHAPIRO 

Q: We vacuum brazed a YSZ (3% yttrium- 
stabilized zirconia) cylinder (12-mm di- 
ameter) to a titanium tip (1.5-mm thick) 
using Ticusil® filler metal foil. The braz- 
ing temperature was 950°C with a holding 
time of 10 min. The vacuum level in the 
furnace was —6 x 10-4 torr. The supplied 
YSZ cylinder had white-creamy color but, 
after brazing, we found that the ceramic 
was blackened in a nonuniform zone near 
the brazed joint. Changes to brazing tem- 
perature or holding time did not eliminate 
or lessen this condition. What causes this 
darkened zone to appear, and how can we 
braze YSZ to titanium in order to avoid 
discoloration of the ceramic? 

A: The phenomenon of discoloration of 
pure zirconia and partly-stabilized zirco- 
nia (PSZ) during heating in vacuum has 
been well known and it has recently been 
studied and explained (Refs. 1, 2). Below 
is a summary of the research. 

A characteristic of zirconia is high mo- 
bility of oxygen ions O2-. This mobility re- 
sults in the loss of oxygen and formation of 
nonstoichiometric oxides Zr02_x, which 
are oxygen-depleted molecules of zirco- 
nium oxide. These zirconia crystals have 
oxygen vacancies, called "farben-centers," 
which cause the change of the crystal's 
color from creamy to black. Usually, the 
disruption of a zirconia stoichiometry oc- 
curs during vacuum annealing at or below 
1600oC. The discoloration was also ob- 
served in zirconia ceramics stabilized ei- 
ther with yttrium oxide or with cerium or 
calcium oxides. 

Conventional active brazing filler met- 
als contain 1-10 wt-% of titanium, zirco- 
nium, vanadium, which have high affinity 
for oxygen. They react with oxygen and in- 
crease oxygen-depletion of the zirconia 
surface region. Therefore, when pure zir- 
conia or PSZ ceramic contacts with a melt 
of such braze alloys, the oxygen-depletion 
and discoloration starts at much lower 
temperatures than that of the vacuum an- 
nealing. During brazing, the black region 
on the ceramic surface can appear around 
the brazed joint at temperatures as low as 
700oC. This may explain why, in your case, 
decreasing the brazing temperature did 
not improve the ceramic quality. 

One could expect that switching from 
Ticusil® braze alloy containing 4.5 wt-% 
of titanium to Cusil® ABA, containing 
1.75 wt-% of titanium, may help to dimin- 
ish the said discoloration effect. However, 
appropriate experiments (Refs. 1, 2) 
showed that this does not happen. 

Very low content of farben-centers — 
about 0.0001 at.-% — is sufficient for an 
appearance of the discoloration effect. 

Decreasing the brazing time from 10 to 5 
min resulted in a slight decrease of the 
width of the black zone, while adding of 
holding time to 60 min resulted in a dou- 
bled width of the black zone (Ref. 2). Also 
important, the area of discoloration grows 
while the joint bending strength remains 
constant when the brazing temperature 
was increased from 850oC (using Cusil® 
ABA) to 1000oC (using Ticusil®). This 
means that the joint strength and discol- 
oration are independent of each other 
(Ref. 1). 

Enlarging of the black-colored zone 
around the brazed joint is driven by diffu- 
sion of farben-centers. Therefore, the size 
of the black zone increases at higher tem- 
perature and longer brazing time. Irregu- 
larity and smearing of the boundary be- 
tween black and white zones depends on 
the structure of the ceramic because grain 
boundaries play a role in trapping oxygen 
vacancies. A dark zone boundary looks 
sharp on fine-grained zirconia ceramics, 
while it is smeared on zirconia monocrys- 
tals (Ref. 2). 

The question then is how can you braze 
zirconia to metals in order to avoid the dis- 
coloration of the ceramic part? We would 
recommend a traditional approach for ce- 
ramic joining: metallization of ceramic 
with a nonactive metal formulation fol- 
lowed by vacuum brazing with a silver- 
based or gold-based filler metal. However, 
there is problem with the traditional Mo- 
Mn metallization process. It is not suitable 
for zirconium oxide ceramic because a 
glassy intergranular phase is not formed 
(Ref. 1). 

I would recommend using a combina- 
tion of thin-film metallization with nickel, 
palladium, or platinum deposited by PVD 
and application of silver-based brazing 
filler metal such as Cusil® (AWS BAg-8). 
Brazing parameters should be established 
experimentally. If you do choose to con- 
tinue brazing zirconia with Ticusil® or any 
other active brazing filler metal, the rec- 
ommended vacuum should be 5 x 10~5 torr 
or better in order to prevent oxidation of 
the active filler metal. 

Acknowledgments 

My thanks to Yury A. Flom of NASA 
Goddard Center and Charles A. Walker of 
Sandia National Laboratories for their ad- 
vice on this brazing problem. 

References 

1. Durov, A. V., Kostyuk, B. D., 
Shevchenko, A. V, and Naidich, Yu. V. 
2002. Study of the phenomenon of local 

loss stoichiometry of zirconium oxide dur- 
ing a contact reaction with molten metals. 
Adhesion of melts and brazing of materi- 
als. No. 35, pp. 96-102. 

2. Hanson, W B., Ironside, K. I., and 
Fernie, J. A. 2000. Active metal brazing of 
zirconia. Ada Materialia, vol. 48, pp. 
4673-4676> 

This column is written alternately by TIM P. 
HIRTHE and ALEXANDER E. SHAPIRO. 
Both are members of the C3 Committee on 
Brazing and Soldering and several of its 
subcommittees, ASH Sub-committee on Filler 
Metals and Fluxes for Brazing, and the Brazing 
and Soldering Manufacturers Committee 
(BSMC). They are coauthors of the 5th edition of 
AWS Brazing Handbook. 

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

Shapiro (ashapiro@titanium-brazing.com) 
is brazing products manager at Titanium 
Brazing, Inc., Columbus, Ohio. 

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

WELJUM^REPRINTS 

Take Advantage of your 
Editorial Exposure 

Reprints of Welding Journal 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. 

Reprints are ideal for: 
- PR Materials and Media Kits 

Direct Mail Enclosures 

Trade Shows/Promotional Events 

Conferences/Speaking Engagements 

Recruitment and Training Packages 

Customer and Prospect 
Communications/ Presentations 

For additional information, please contact 
FosteReprints, the official reprint provider 

for Welding Journal. 
Email: sales@fostereprlnts.com 

or call 866-879-9144 

FEBRUARY 2010 



MEXICO 

Working together to bring the latest welding, fabricating and metalforming techno 

REACH NEW 
MARKETS! 

3 Great Shows Come Together in 
Mexico City, May 11-13,2010 

Manufacturing, construction and energy jobs are growing in Mexico, 

demanding new equipment, services and technologically advanced 

products. The co-located AWS Weldmex, Fabtech Mexico and Metalform 

Mexico trade shows provide an opportunity to reach new markets and 

buyers in the most important business region in Latin America. 

\ 

* 8,000 Motivated attendees 
• 60,000 Square feet of technology 

•400ExMbtoNS 

RESERVE YOUR BOOTH SPACE NOW! 

METALFORM MEXICO 
nootr Judton 
(8O0hS41-5336 
RJudtonSptnaorg 

AWS WELDMEX 
Joe Krall 
18001 443-9353. eit 297 
jkrallOam.org 

FABTECH MEXICO 
Cara Collms 
18001 733-397$ M. 312* 
CCollmsusmrorg 

FABTECH MEXICO SALES I MEXICO 
M.:iaei Scott MvcttaOrdaz 
(BOO) 432-2832 ««t 271 .52 |8l| 8191-0444 
M.cria«lSo«malgMechcorD marctla ordaietradtthowcontun.coni 

I 



TECHNOLOGY 
BY JOE. L. SCOTT 

Twin-Wire Arc Spray Alloy Protects Oilfield Parts 
WearSox, a new, patented thermal 

spray alloy, can be applied to virtually un- 
limited thicknesses and is highly wear re- 
sistant and tough. The material is applied 
via twin wire arc spray (TWAS) using pro- 
prietary cored wires and compressed air. 

The alloy is being applied extensively 
in oilfield drilling and production appli- 
cations to coat wear surfaces on drill pipe 
and downhole tools, to create stabi- 
lizer/centralizer ribs for casing drilling and 
running, and to create internal end stops 
for bowspring centralizers. 

The alloy has been applied to steel, 
aluminum, nickel alloys, and nickel cop- 
per, and the process has been found to be 
highly cost effective compared to tradi- 
tional alternatives. 

Laboratory Testing 
The product has been tested exten- 

sively for fatigue, shock, wear, friction, 
casing wear, metallurgical changes to the 

base material, and effect of operational 
variables. 

Fatigue tests were run using the reso- 
nant bend test. For this test, a joint of pipe 
was coated in the center, strain gauges 
applied, and pipe was precessed to simu- 
late drilling through the bend or build sec- 
tion of an extended reach horizontal well 
— Fig. 1. Through 4 million cycles at up 
to 25 deg per 100 ft, the coating was 
undamaged. 

Shock testing was performed using a 
new procedure that is a modification of 
the ASTM drop weight test. For this test, 
a short section of pipe was sprayed to the 
required thickness, then placed in a spe- 
cial fixture and the 100-lb weight dropped 
from successively greater heights until 
cracking occurred. This modified drop 
weight test is used to characterize materi- 
als, procedural variables, and to qualify 
operators. Acceptance criteria are based 
on the height required to initiate a crack. 

Wear. Abrasive wear was assessed 
using the ASTM G-65 dry sand abrasion 

Fig. 1 —A drill pipe with strain gauges at- 
tached for resonant bend testing. 

test, pin-on-disc test, and the DEA 42 
open hole/casing wear test. 

Friction. The coating exhibits friction 
that is substantially less than steel on steel. 
It has been measured in classical sliding 
friction tests, pin-on-disc test, and the 
DEA 42 casing wear test. 

Casing wear. It is imperative that coat- 
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Fig. 2—Four TWASguns applying the new 
alloy. 

ings on drill pipe wear the casing as little 
as possible. This product has been evalu- 
ated through several DEA 42 casing wear 
tests in which the sample is rotated inside 
the casing with high lateral force in the 
presence of drilling mud with measured 
additions of silica sand. 

The product exhibited lower casing 
wear than uncoated steel-on-steel drill 
pipe. 

Metallurgical changes to the base ma- 
terial. This is a critical feature of TWAS 
with WearSox, as it does not raise the tem- 
perature of the base material beyond that 
required for metallurgical changes to the 
base material. Typically, this is less than 
300oF without supplementary cooling. 
This was evaluated using microhardness 
scans of the bond area, optical metallog- 
raphy, and scanning electron microscopy. 
No changes were detected even on 
aluminum. 

Uses for the Coating 
Application to drill pipe. Drill pipe 

comes in two lengths: 30 and 45 ft. When 
the longer 45-ft pipe is used in extended 
reach wells, it will contact the side of the 
hole formations and wear. This can also 
occur when the pipe is run in compres- 
sion. When the pipe is worn beyond us- 
able thickness, it is scrapped. 

The new alloy is used to apply bands 
in the center or nodal contact points of 
the pipe to prevent wear and reduce fric- 
tion — Fig. 2. 

Application to casing. The coating is 
unique in that it can be used to create sta- 
bilizers and centralizers on the casing tube 
itself. The ribs can be built up to any re- 
quired height and length with curvatures 
from 0 to 360 deg. Additionally, they can 
be placed at the optimum locations on the 
pipe for maximum stability during casing 
drilling or casing/liner running. 

The coated centralizers have very low 
impedance to cement flow compared to 
clamped-on, hydroformed, or other 
added-on devices — Fig. 3. In addition. 

Fig. 3 — Coated centralizer blades such as 
those shown here offer low impedence to the 
cement flow. 

use of the coating eliminates the need for 
expensive threaded-into-the-string inte- 
gral blade stabilizers, which add cost and 
make-up time on the rig, and are a poten- 
tial failure point. 

The coating is also being used to add 
stabilizers directly onto the shank of cer- 
tain bits, eliminating the need for integral 
blade stabilizers. Drilling reports indicate 
that this method of near-bit stabilization 
allows much straighter hole paths without 
drift. 

Application to down-hole tools. The 
alloy is being used successfully to create 
wear pads on measuring-while-drilling 
and other tools as a cost-effective wear- 
mitigation solution. The low thermal sig- 
nature of the application allows for the 
tools to be selectively wear coated with- 
out removal of instrumentation. 

Application to bow spring centraliz- 
ers. In this application, WearSox is ap- 
plied to the inside of the end rings as 
stops. This allows the centralizer to be 
"pulled" through rather than pushed, 
which is the case with stop rings beyond 
the ends of the centralizers. API and full 
destruction tests indicate that this com- 
bination of WearSox and centralizers 
greatly exceed run-in forces and avoid 
buckling and seizing.4 

JOE L.  SCOTT (joes@devasco.comj ;s a 
partner, WearSox LP, Houston, Tex. 
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NEW 
PRODUCTS 

Tool Inspects Internal Size, Shape of Girth Welds on Oil and Gas Pipes 

The Internal Weld Scanning Tool internally scans welds inside pipes both visu- 
ally and dimensionally enabling engineers to quickly assess the quality of the root 
weld. This technology can be deployed onshore and offshore at different stages of 
the pipe welding process. The tool can be used on corrosion-resistant, alloy-lined 
pipe to identify sour ingress points in both clad butt-joint weld and clad weld inlay 
applications. Also, it can be used to improve weld procedure development effi- 
ciency and check the root weld and geometry before next passes are deposited. The 
system can be mounted to a purge dam with an integrated camera for positioning 
and inspection. Pipe can be inspected while it is being spooled onto a pipe-laying 
vessel or during stalk fabrication/tie-in. Additionally, the tool comprises two main 
systems — a high-quality digital color camera with optics and lighting, and a high- 
resolution laser scanner. It can be used to detect a range of weld features, includ- 
ing root penetration and concavity, cracks, incomplete penetration, discoloration, 
oxidization, surface porosity, and melt-through. To ensure all these features are de- 
tected, the scanning system measures a 25-mm-wide cross section with complete 
profiles at millimeter intervals around the pipe's inside diameter. The camera takes 
overlapping pictures around the pipe. Software provided by the company enables 
users to document and interpret these features, plus measure the cross-sectional 
data. Scanning a typical 10-, 12-, or 14-in.-diameter pipe takes around 45 s. 

Optical Metrology Services Ltd. 
www.optical-metrology-services.com 
01279 656038 

Stairs Offer Large 
Handrails, Custom Options 

terials. Their nonskid, self-leveling grip 
strut tread is extended to provide better 
footing and access to isotainers. 

Benko Products, Inc. 
www.benkoproducts.com 
(440) 934-2180 

Machine Preciseiy Cuts 
Various Metai Thicknesses 

The Elite Series Safety Stairs, an addi- 
tion to the company's Green Access & Fall 
Protection line, provide safe access from 
a loading rack or dock to an elevated walk- 
way. They feature a strong connection 
point that eliminates shakiness and in- 
creases the stability of an attached fall- 
protection enclosure. In addition, the 
stairs improve personnel safety in load- 
ing/unloading processes through large 
handrails, combined with galvanized steel 
back box sections and back uprights on 
aluminum models. They meet application 
needs in petroleum, chemical, dry bulk, 
and other industries with customizable op- 
tions including dimensions, safety enclo- 
sure specifications, and construction ma- 

The TRAKUTTER•, part number 
UCM200, is a portable track-style, oxy- 
fuel cutting machine that can be operated 
on or off its own track for straight-line cut- 
ting. It works in forward and reverse di- 
rections while cutting at a variety of ad- 
justable torch angles and running angle of 

up to 7 deg. The speed parameter of 6 to 
31 in./min allows the operator to cut a 
range of metal thickness. Extra features 
include the following: 32 pitch pinion 
torch holder for 1%-in. barrel diameter 
Uniweld machine torches (Series 62, 62F, 
64, 67, 67F, and 68); cone disc drive sys- 
tem; single cone speed changer; 3-ft man- 
ifold to torch twin hose set; racking dis- 
tance up to 8 in. from machine body; 16- 
ft power cord; 110V or 220V AC (part 
number UCM220), 50/60 Hz; motor with 
1500 rev/min; and optional 6-ft interlock- 
ing track sections available. 

Uniweld Products, Inc. 
www.uniweld.com 
(800) 323-2111 

Spooi Gun Has Features for 
Heavy-Duty Use 

The DP 3545-20 spool gun for opti- 
mized aluminum and other soft alloy wire 
welding plugs directly into the company's 
IronMan 230 gas metal arc welding ma- 
chine's wire drive system without the need 
for tools. It uses 0.030 to 0.047 in. alu- 
minum, steel, and stainless steel wire with 
a wire speed range of 200-1200 in./min. 
The spool gun is also rated at 200 A at 
60% duty cycle and weighs 8 lb with the 
cable assembly. It is useful for light indus- 
trial, automotive, farm, and hobby appli- 
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cations. Extra features include the follow- 
ing: cable sheath and spring strain relief; 
spool canister that protects the wire and 
allows users to see the spool; an easy-to- 
remove barrel assembly; and complete 
with extra drive rolls, contact tips, and 
plastic case. 

Hobart Welding Products 
www.HobartWelders.com 
(877) 462-2781 

Cleaning Equipment Gives 
instant Pressurized Steam, 
Hot Water 

The E-Series all-electric line of pres- 
sure washers and steam cleaners has a 
compact, portable design. These machines 
are useful for cleaning, disinfecting, and 
sterilizing conveyors, material handling 
equipment, floors, walls, mixing and stor- 
age tanks, removing oil and grease on pro- 
duction equipment, cleaning presses, and 
dies and molds in manufacturing facili- 
ties. They provide instant and continuous 
pressurized steam or hot water without 
preheating storage tanks or a volume of 
heat transfer fluid. Standard features in- 
clude a NEMA 4 electrical enclosure, 
stainless steel float tank, long-life heating 
elements, and adjustable digital tempera- 
ture control. A range of options and con- 
figurations are available in any voltage 
used worldwide. 

Sioux Corp. 
www.sioux.coin 
(888) 763-8833 

Roiier Bed Suited for Use in 
Fabricating Wind Towers 

The FUB 30 roller bed for fit-up of sec- 
tions features a design to withstand rugged 
environments in the welding industry. 
Meant for assembling 1 + 1 sections, the 
system is fast and easy to put together. 
Each set consists of one power and one 
idler roller bed with four independently 
adjusted rollers to align the two sections 
with each other. The roller bed and rollers 
are mounted on one main frame. It is ideal 
for use in fabricating large vessels, wind 

towers, and pipe mills. Plus, this product 
offers a maximum load of 30 tons with 
roller speeds of 130-1295 mm/min. Other 
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features include steel rollers with 
polyurethane tires, an inverter-style drive 
control, and a remote pendant with 
push buttons. 

ESAB Welding & Cutting Products 
www.esabna.com 
(800) 372-2123 

Conformable Flap Disc 
Reduces Gouging 

The Big Cat® abrasive flap discs grind 
and finish in one step. They are designed 
for applications where long life and con- 
formity are needed as well. The high-den- 
sity Type 27 configuration adds flexibility 
for smoother grinding action and lowers 
operator fatigue. Typical applications for 
these flap discs include weld blending, 
grinding, deburring, deflashing, stock re- 
moval, surface finishing and blending, and 
edge chamfering. The high cut rate and 
quality of finish are maintained through- 
out the life of flap discs because the mul- 
tiple layers of coated abrasive material ex- 
pose sharp, fresh grains as they slowly 
wear away. The enhanced conformability 
of this product also helps reduce gouging 
and undercutting. The flap discs are avail- 

able in 4)4- and 7-in. sizes, with or without 
a X in.-ll nut. These phenolic-backed 
discs are available in both aluminum oxide 
and zirconium. 

Weller Corp. 
www.weilercorp.com 
(800) 835-9999 

Fume Exhauster Mounted 
on 4-Wheel Dolly 

Place-A-Vent's Model PFE fume ex- 
hauster, a mobile version of the original 

wall-mounted Model FE, is a self-con- 
tained portable unit. The operator simply 
plugs it into a standard electrical supply, 
directs the discharge hose to the desired 
exhaust outlet, and adjusts the collection 
hood to the fume area. According to the 
manufacturer, this model features a high- 
pressure fan unit fabricated with 14-gauge 
steel housing and a self-cleaning, cast alu- 
minum radial wheel; 25 ft of flexible dis- 
charge hose; 10 ft of flexible intake hose; 
and a galvanized steel intake hood with a 
20-in.-long flexible gooseneck arm con- 
nected to a magnetic base. The new model 
is mounted on a rugged 4-wheel dolly. The 
'/"-lip model (PFE-350) has a standard 4- 
x 8-in. hood and inlet/outlet diameter of 
4 in. The 1-hp model (PFE-750) has a 
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standard 8- x 8-in. hood and inlet/outlet 
diameter of 6 in. 

Vent-A-Kiln Corp. 
www.VentAFume.com 
(877) 876-8368 

Disc Sander Operates at 
6000 Rev/Min 

The Model 52657, a 7-in.-diameter 
right angle disc sander, features an air 
motor with 1.3 hp. It's suitable for use on 
metal, granite, marble, fiberglass, plastics, 
and various materials. Operating at 6000 
rev/min, the tool accepts 7-in.-diameter 

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

HELP FOUND 
BETTER CANDIDATES, BETTER RESULTS 
AWS Jobf ind works better than other job sites because It 
specializes in the materials joming industry. Hre those 
hard-to-find Certified Welding Inspectors (CWIs), Welders. 
Engineers. Welding Managers. Consultants and more at 
www awsiobfmd com   You'll find more than 2.000 resumes 
of top job seekers in the *>dustry! 

THE TOOLS TO DO MORE 
AWS Jobf ind provides companies with the tools lo post, 
edit and manage their job listings easily and effectively, any 
day or time, have immediate access to an entire rteum* 
database of qualified candidates, look for candidates who 
match their employment needs full-time, part-time or 
contract employees, receive and respond to resumes 
cover letters, etc via e-marf 

POST JOBS, FIND JOBS AT THE INDUSTRY S CAREER MEETING PLACE 

VISIT WVVW.AWSJ0BFiriD.COM 
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abrasive discs with a Vs-in. center hole. The 
tool also includes a backing pad and 
flange. The fin design of the backing pad 
expels heat from the disc pad, extending 
abrasive life. The vibration dampening 
side handle reduces vibration to the op- 
erator as well. This tool features an ex- 
haust system that rotates 360 deg to en- 
sure exhaust is directed away from the 
user. Made of solid cast aluminum con- 
struction, the throttle handle is insulated 
to reduce cold air transmission to the 
user's hands. 

Dynabrade, Inc. 
www.dynabrade.com 
(716) 631-0100 

System Improves 
Tube-to-Tubesheet Welding 

The TubePro WeldLock system locks 
the tube in the tubesheet, precisely sets 
the tube protrusion, and centers the tube 
in the hole while leaving small air open- 
ings that allow weld gases to escape dur- 
ing the welding procedure. The tooling's 
automatic centering process sets the weld 
root opening between the tube and 
tubesheet hole constant throughout 360 

deg of arc at the tubesheet face in about 
6 s. This enhances the quality and consis- 
tency of the finished weld whether it's 
done with automatic orbital welding 
equipment or manually. The system also 
eliminates the need of tack welding or 
lightly rolling tubes in place to prevent 
movement prior to welding or tube-to- 
tubesheet expansion. The tooling requires 

NUdaHQy 
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 

no lubrication and no liquids touch the 
tube or tubesheet, so there's no extra 
cleaning required after tube locking. 

HydroPro, Inc. 
www.hpro.com 
(573) 732-3318 

UV Lamp Helps Inspectors 
Check Tight Areas 

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

The C-100PA high-intensity ultravio- 
let lamp offers a lamp head measuring 7 
x 9.5 in., making it easy for inspectors to 
check for cracks, defects, contamination, 
and surface flaws in confined places. It 
features a 100-W, mercury vapor spot bulb 
with a nominal steady-state long-wave 
UV-A (365-nm) intensity of 6000 |xW/cm2 

at 15 in. The bulb has an average rated life 
of 5000 h. The lamp has a lightweight, 
comfortable, stay-cool pistol grip provid- 
ing hours of fatigue-free use. The heat- 
resistant filter holder reduces filter move- 
ment, thus lowering the risk of breakage 
and visible light leakage. It has 8-ft pri- 
mary and 8-ft secondary cords. 

Spectroline® 
www.spectroline.com 
(800) 274-8888 

Force Tester Handles High 
Elongation Tasks 

The Model ESM301L force tester fea- 
tures a load capacity of 300 IbF. It can han- 
dle a range of applications including 
spring, peel, tensile, and wire pull testing. 
Full 18-in. travel distance accommodates 
high elongation requirements. The tester 
may be programmed and controlled via 
its front panel or PC; in addition, PC con- 
trol enables the user to manage this prod- 
uct through a custom program or legacy 
Nexygen• TCD control software. Travel 
distance information is displayed on the 
front panel through an integrated linear 
scale. The tester can be programmed to 
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stop at or cycle between travel positions, 
force values, or limit switches. 

Mark-10 Corp. 
www.mark-lO.com 
(888) 627-5836 

Reversible Mobile Crane 
Travels by Remote Control 

An advanced design of Reversible 
Boom Crane operation with wireless re- 
mote or pendant control offers safety and 
flexibility in lifting, handling, and trans- 
porting heavy loads in most narrow pas- 

sage ways. The unit can be remotely con- 
trolled for all functions including propul- 
sion, speed acceleration or deceleration, 
steering, boom lifting and lowering, tele- 
scopic boom action, cable lifting and low- 
ering, mast rotation, powered outriggers, 
and any other optional attachments. Also, 
this crane comes in capacities from 1000 
to 20,000 lb with lifting heights of 24 ft and 
boom reach up to 18 ft. It comes battery 
operated 24 or 48 V DC and reaches over, 
under, beyond, or into small openings. 
The unit is mobile on bearing-equipped 
nonmarking polyurethane wheels for 
smooth operation. Most functions of the 
crane are hydraulically operated, and the 
propulsion is electro-mechanically driven. 
These cranes feature heavy-duty welded 
steel construction. 

Air Technical Industries 
www.airtechnical.com 
(888) 857-6248 

Mounted Points Blend 
Corner Welds Smoothly 

Rex-Cut® Mounted Points feature a 
laminated construction of nonwoven cot- 
ton fiber and abrasive grains that are 
pressed and bonded into barrel, bullet, 
conical, and round shapes. Providing 
smooth, controlled, chatter-free grinding 
action, they are useful for blending cor- 
ner welds inside stainless steel tanks and 
fabrications. Constantly revealing fresh 
abrasives as they grind and blend welds, 
the products are available with aluminum 
oxide or silicon carbide abrasives; very 
fine to coarse grain sizes; soft, medium, 
and hard bonds; and Vt- and ^-in. shanks. 
Shapes included are industry standard A, 
B, and W shapes in a variety of sizes, and 
they can also be dressed by the user. 

Rex-Cut Products, Inc. 
www.rexcut.com 
(800) 225-8182 

CLADDING SOLUTIONS 
EXTREMELY 
RESISTANT 

Turn Key cladding solutions from 
Polysoude include equipment and related 
services. Our solutions are cost effective, 
flexible and reliable. Perfect for small and 
medium volume production. 

50 Years of Excellence in 
Providing Innovative Weld 
Technology and Expertise. 

Worldwide Organization 
Provides Support Next to You. 

International Sales and 
Service, On-Site Training and 
Maintenance with Rental 
Options. 

ASTROARC POLYSOUDE INC 
24856 Avenue Rockefeller 

VALENCIA, CA 91355 
sales@astroarc.com 

T 661-702-0141 - F. 661-702-0632 

^   www.astroarc.com 
For info go to www.aws.org/ad-index 
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BP Modernizes U.S. Refinery 
Welding in today's modern refinery has 

become increasingly challenging as com- 
pared to years past. While the welding 
process itself has not changed much, more 
stringent quality requirements and height- 
ened safety awareness have created many 
new welding challenges. With projects to 
modernize U.S. refineries on the rise, 
there is an increased need for skilled and 
experienced welders with refinery experi- 
ence. Contractors must learn to adapt to 
these new constraints in order to provide 
productive, cost-efficient solutions to 
their clients, while fostering a safe work- 
ing environment. 

Following is a description of a current 
U.S. refinery modernization project and 
some of the elements that affect this type 
of project. 

Modernizing a Midwest 
Refinery 

The BP Whiting, Ind., Refinery Mod- 
ernization Project (WRMP), one of the 
country's premier modernization projects, 
is transpiring right now — Fig. 1. The re- 
finery is located on the banks of Lake 
Michigan, 25 miles south of Chicago, 111. 
BP's second-largest refinery, the 1700- 
acre complex currently processes up to 
405,000 barrels of crude oil daily. That is 
enough fuel to operate 430,000 cars, 
22,000 commercial trucks, 2000 commer- 
cial jetliners, and 10,000 tractors, and to 
fill 350,000 propane tanks. The four-year 
multibillion dollar modernization project 
will enable the plant to increase its capa- 

bility to process heavier raw crudes while 
maintaining plant output. 

Taking into account both the scope of 
construction and its positive impact on the 
region, the shear scale of the WRMP is 
awe inspiring. The project consists of in- 
stallation of a modern gasoil hydrotreater, 
enhancements to the existing sulfur recov- 
ery complex, erection of a new state-of- 
the-art coker, and reconfiguration of the 
refinery's distillation unit to accommo- 
date the heavier crudes. The shear size of 
the major assemblies being received is im- 
pressive. The 12 Pipe Still vacuum tower 
weighs in at 1.7-million lb (771,120 kg) 
and is 46 ft (14 m) in diameter and 166 ft 
(50.6 m) tall — Fig. 2. The six coker drums 
are each 30 ft (9.1 m) in diameter, 125 ft 
(38.1  m)  tall,  and weigh  793,000  lb 

STEVEN DISBROW (disbrow@bmwc.com) is quality manager, and CHRIS KRAMER is welding engineer, BMW Constructors, Inc., 
Indianapolis, Ind. 
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The work being conducted at the oil company's Whiting, Ind., refinery 
is the iargest private investment ever in the state of Indiana 

BY STEVEN DISBROW AND CHRIS KRAMER 

(359,705 kg). The recently received gasoil 
hydrotreater reactors each weigh nearly 
2-million lb (907,200 kg), and are con- 
structed of 8.7-in.- (22.1-cm-) thick steel. 
Equally impressive is the size of the cranes 
used to set these large components. The 
Mammoet PTC crane will be the largest 
crane on site and has the capability to lift 
1764 tons (1600 tonnes ) at a 66-ft (20-m) 
radius with a 262-ft (80-m) main boom. 
For its transportation to the site, the 
Mammoet PTC crane requires approxi- 
mately 169 containers broken down into 
20- and 40-ft (6.1- and 12.2-m) sections. 
Figure 3 shows a model of the Mammoet 
PTC crane setting the 12 Pipe Still 
vacuum tower. 

Of tremendous value is WRMP's eco- 
nomic impact on the region. It is antici- 
pated the project will create thousands of 
temporary construction jobs, while help- 
ing to sustain 1700 jobs over the long term. 
In addition, hundreds of contractor jobs 
will be required to support the facility once 
construction is completed and the units 
are operational. The WRMP is the largest 
private investment ever in the state of In- 
diana and will have a lasting positive im- 
pression on the community for many years. 

The Importance of Safety 

Safety in the WRMP workplace is of 
the utmost importance. Before a welder 
ever steps onto the job site or an arc is 
ever struck, workers are rigorously trained 
in the proper procedures and policies to 
promote proper Health, Safety, Security, 
and Environmental (HSSE) practices. But 
safety goes beyond just policies and pro- 
cedures, a culture that supports an inci- 
dent- and injury-free workplace is essen- 
tial. It is all about working as a team, safe- 
guarding yourself and coworkers to en- 
sure you arrive home to your family in the 
same condition that you left in the morn- 
ing. On the WRMP, BP has shown an un- 
wavering commitment to ensuring the 
project is completed with no accidents, no 
harm to people, and no damage to the en- 
vironment while minimizing any potential 
disruptions to the community. 

Workforce Demands 
and Skills 

The availability of skilled workers is es- 
sential for the success of large capital proj- 

Fig. 2 — The 12 Pipe Still vacuum tower. 

ects, especially in the welding arena. The 
WRMP consists of more than 1,400,000 
feet of pipe, 600 modules, 100,000 piping 
spools, and 33,000 tons of structural steel, 
so it is an understatement to say a lot of 
welding will be performed. Skilled welders 
with a broad range of experience on alloy 
materials are essential. Carbon steel, 
stainless steel, and chrome alloys are the 
predominant materials utilized in refiner- 
ies primarily because of their strength, 
corrosion resistance, and high-tempera- 
ture performance. Welders need to know 
the many differences when welding car- 
bon and alloy steel such as proper weld- 
ing machine settings, techniques, elec- 
trode selection, etc. Also, "in position" 
welding is some of the hardest welding to 
perform and requires a high level of skill 
and experience, even if welding is being 
performed indoors or in optimal condi- 
tions. Welders must possess the skills to 
weld various materials and to perform in- 
position welds to ensure the highest qual- 
ity to the client — Fig. 4. 

Screening by way of performance test- 
ing is a viable method of determining a 
welder's skill set before an arc is ever 
struck on the job. In many cases, the 

welder performance tests can be modified 
to effectively screen and define a prospec- 
tive welder's talent, while meeting all code 
requirements. Examples of this may in- 
clude the number of tests administered, 
weld positions, inclusion of a restrictor 
plate, and the time allotted to conduct the 
test. Some contractors primarily adminis- 
ter the 6G position test, but we have seen 
the value of performing both the 2G and 
5G position tests, in lieu of a single 6G. 
The 2G/5G tests better represent refinery 
welding applications and allow the fabri- 
cator to further assess a welder's ability 
because more welds are being evaluated. 
In addition to the performance tests stip- 
ulated by code, client specifications are 
typically invoked to further review a 
welder's ability before that person is sent 
to work on the site. The welder's first two 
lot welds are typically examined and must 
be acceptable. With the level of examina- 
tion being relatively high on welders, it is 
very important that welders prepare for 
examinations of this nature. 

A weld that can pass radiographic ex- 
amination (RT) is not just any run of the 
mill weld. Refinery welds have to meet 
certain RT requirements based on the al- 
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Fig. 3 — Model of the Mammoet PTC crane setting the 12 Pipe Still vacuum tower. 

lowable indication sizes defined per code 
and/or client specifications. It is impor- 
tant to understand the difference between 
a weld that is acceptable by visual exami- 
nation and an RT-quality weld. While both 
types of welds take skill to perform, RT 
scrutinizes the soundness of a weld greater 
than does visual examination. Radi- 
ographic acceptance criteria are designed 
to complement visual examination to en- 
sure that no subsurface discontinuities of 
a rejectable nature exist. It is harder for a 
welder to ensure RT-quality welds since 
the indications are primarily forming 
within the molten pool, making them dif- 
ficult to see during welding. It is only with 
a trained eye and through experience that 
a welder can anticipate problems, allevi- 
ate them, and produce RT-quality welds. 

Quality Considerations 

Refinery Construction Codes 
and Client Specifications 

To understand what is meant by a 
"quality" weld, it is best to first define weld 
quality in terms relative to the refinery 
and construction industry. Weld quality is 
measured by the ability of a weld to meet 
all applicable design specifications, codes, 
and client requirements. This entails 
meeting many forms of examination cri- 
teria that may include material and com- 
position checks, visual inspections, and a 
variety of other nondestructive examina- 
tions (NDE). Welds that meet their spec- 
ified quality criteria will ensure their fit- 

ness for service, mitigate potential safety 
risks, and greatly reduce rework and as- 
sociated repair costs. 

Codes form the backbone of the job 
requirements, but often client specifica- 
tions are more stringent. Codes and spec- 
ifications rely heavily on NDE inspections 
such as visual, magnetic particle, pene- 
trant, ultrasonic, and radiographic testing 
to measure quality. Often, clients opt to 
increase the code base line requirements 
based on historical data, service environ- 
ment, and criticality. Service environ- 
ments typically encountered in a refinery 
include corrosives, high pressures, and 
combustible toxic liquids and gases. Non- 
destructive examination requirements 
often vary based upon the codes and spec- 
ifications that govern the work. 

For new refinery construction, ASME 
B31.3, Process Piping, is typically the prin- 
cipal code that specifies weld quality based 
on flaw sizing and frequency of inspection. 
Relevant weld flaws are evaluated based 
upon defined acceptance criteria for each 
NDE method utilized and its service con- 
dition. Frequency of NDE is primarily 
based upon service conditions and ranges 
from 5 to 100% and must be representa- 
tive of each welder. Client specifications 
are usually applied based on historical en- 
gineering/design data, safety, and/or stan- 
dardization but, at a minimum, all appli- 
cable codes must be adhered to. In addi- 
tion, it is essential to fully understand the 
level of quality the client wishes to attain, 
to ensure adequate resources are allo- 
cated to the project and to avert potential 
project delays. 

Another element that must be man- 
aged when determining NDE frequency 
is lot size. A lot is a defined group of welds, 
based upon the frequency of spot RT, used 
to verify the ability of a welder to consis- 
tently produce quality welds. It is crucial 
that lot sizes are established and mutually 
agreed upon by the contractor and client 
prior to commencing welding. The reason 
for that is if a welder fails a lot weld, the 
entire lot is subject to progressive exami- 
nation, up to 100%. For instance, if the 
frequency of inspection is 5%, a lot could 
be defined as 1 X-ray for 20 welds, 2 for 
40, or even 5 for 100. If 5 radiographs in 
100 is invoked, it is conceivable that a 
welding problem is not discovered until 
the 95th weld, subjecting the entire lot 
(95 + welds) to RT. If the lot size was 1 in 
20, the problem would have been discov- 
ered much sooner. Improper administra- 
tion of lots can result in unnecessary ex- 
aminations, adversely impacting both 
project cost and schedule. 

Weld Reject Rates and Welder 
Performance 

One quality metric of particular inter- 
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Fig. 4 —A welder working in the field. Welders working on the re- 
finery modernization project must be able to work in multiple po- 
sitions and on a variety of metals. 

Fig. 5 — Trending of flaw types for 2008 and 2009. 

est is the weld reject rate, which can be cal- 
culated in different ways. The generally 
accepted equation, however, is the num- 
ber of butt-joint welds rejected through 
RT divided by the number of total butt- 
joint welds tested by radiography. The re- 
ject rate is typically broken down by proj- 
ect and performing contractor. The indi- 
vidual welder reject rate is also of impor- 
tance. A welder's reject rate is calculated 
in the same fashion as the weld reject rate, 
but is specific to that person. This is im- 
portant because it further refines the re- 
ject rate, making it easier to narrow down 
welding problems. One should not use the 
welder's reject rate solely to isolate the 
problem to the welder. In many instances, 
the defects associated with the welder may 
point to a larger problem, such as a broad 
area in need of help or inclement welding 
conditions. The reject rate is an important 
tool that both contractors and clients use 
to track and trend defective work — Fig. 
5. While trending a reject rate alone is a 
reactive response, the information con- 
tractors gain through examining these de- 
fects can be used to perform root 
cause/corrective action analysis. BMW 
Constructors, Inc., has seen immense 
value in tracking and trending indications. 
The data can be compiled and proactive 
measures implemented to prevent their 
recurrence. In addition, feedback of data 
to the field is a critical step in the im- 
provement process and paramount for 
continuous improvement. 

Significance of Feedback and 
Recognition Programs 

It is important to cultivate a feedback 
program to convey lessons learned and 
promote continuous improvement. Feed- 
back programs foster a proactive approach 
and strengthen and grow communication 

lines. Weld inspection and examination 
findings must get passed back down to the 
welders. This can be achieved by conduct- 
ing regular meetings with the workforce 
or meeting with the welders individually. 
What has been most effective on WRMP 
is reviewing the actual X-ray film with the 
welders. When welders physically see their 
film under the RT viewer, they can better 
visualize the flaw and adapt accordingly. 
However, the focus must not always be 
negative, positive feedback is a key ingre- 
dient of any improvement program. When 
concerns are discussed up front, and 
proactive measures are implemented, the 
impact on cost, schedule, quality, and 
safety are rewarding. 

Welding is a highly skilled trade that 
many also consider an art. Many challeng- 
ing goals have been set in the industry, 
and it is imperative the workforce is com- 
mended when goals are achieved. Recog- 
nition programs such as "employee of the 
month" are used by many to praise 
achievement and foster healthy competi- 
tion. BMW Constructors has developed a 
hard hat sticker recognition program to 
acknowledge welder achievements. Stick- 
ers are awarded to welders upon each suc- 
cessful completion of an X-ray quality 
weld. The stickers are a simple and effec- 
tive means to convey appreciation and act 
as a visual reminder that continually ac- 
knowledges the workforce's achieve- 
ments. By recognizing welders who have 
performed at a high level, others become 
engaged, which further promotes quality 
and productivity. 

Making a Difference 

BP has assembled a highly efficient and 
effective team for the WRMP. Consider- 
ing the vast number of contractors work- 
ing at the site, BP has done an astonishing 

job of seamlessly integrating this talent 
base. Success of the project is the common 
goal of every person working on the proj- 
ect. Evidence of this is the workforce's un- 
tiring commitment to an incident- and in- 
jury free culture. The mindset is "Every- 
one will go home safely at the end of the 
day." The 5-Star Safety program was also 
recently rolled out to further heighten 
safety awareness and to recognize and re- 
ward safety-conscious individuals. Further, 
weld quality has significantly improved in 
2009; the defect rate decreased two-fold. 
This did not happen by chance, but rather 
by the hard work and dedication of many 
to ensure WRMP realizes and sustains un- 
paralleled safety and quality. 

There have been few refinery projects 
in the United States in recent decades that 
rival the scope of the BP Whiting, Ind., 
Refinery Modernization Project. Contrac- 
tors embarking upon large capital proj- 
ects of this scale must put safety first and 
thoroughly understand code and client 
quality requirements. Welders need to be 
methodically screened and tested accord- 
ingly to make sure they possess the nec- 
essary skills to ensure consistent high- 
quality welding. Effective communication 
and recognition of the workforce is key to 
cultivating a proactive approach and 
strengthening the communication lines. 
WRMP will prove to be the flagship proj- 
ect in the industry and pave the way for 
more refinery expansion and moderniza- 
tion projects to come.4 
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The Windy City blew softly on the 2009 
FABTECH International & AWS Weld- 
ing Show, including Metalform, held Nov. 
15-18 at Chicago's McCormick Place. Not 
only were exhibitors and attendees 
greeted with pleasant fall weather, but 
the show floor was busy with more than 
26,000 visitors looking for just the right 
piece of welding and metal fabricating 
technology. Of those visitors, 45% were 
attending the exposition for the first time 
and 10.6% were international. Another 

good sign was anecdotal reports from 
welding-related companies that they were 
seeing an uptick in business during the 
final quarter of the year. 

AWS Annual Meeting 

The American Welding Society held its 
yearly business meeting on Monday, Nov. 
16. Chris Raguso, acting commissioner, 
Dept. of Community Development, city 
of Chicago, said, "The spirit of innovation 

(at the exposition) matches that of the city 
of Chicago, especially that of bringing jobs 
and keeping manufacturing in Chicago." 
She said there were 24 industrial corridors 
in the city, with 3000 industrial companies 
that employ 100,000 workers. She men- 
tioned companies working with the city to 
obtain grants to improve the skills of their 
current workers, train new workers, and 
improve their facilities. 

"These days success comes to those of 
us who are looking for it," she said. 
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This year's show drew thousands of visitors to see the iatest 
weiding products and research developments 

BY KRISTIN CAMPBELL, ANDREW CULLISON, CARLOS GUZMAN, AND MARY RUTH JOHNSEN 

AWS President Victor Matthews dis- 
cussed the challenges the industry faced 
in 2009 and the advances made in solving 
them. He emphasized the importance of 
today's welding students to the future of 
the industry and mentioned that he had 
given talks to more than 1000 students 
during the year. Matthews said he gave 
them the same advice his first boss gave 
to him: "Be the best at something, whether 
it be the best MIG welder, the best TIG 
welder, have the cleanest work area." In 
order to get noticed and advance in your 
field you need to strive to be the best in 
some area of your work, he said. 

Incoming President John Bruskotter 
said the theme for his year as president is 
"AWS energizes the world." 

Bruskotter entered the oilfield con- 
struction industry in 1973. "Welding was 
a stepping stone for me," he recalled. As 
he grew in skills, opportunities for other 
jobs in the offshore construction industry 
opened up. 

He likened AWS to an offshore oil 
platform, and on a video screen he built 
the platform layer by layer using elements 
from AWS. The platform's layers are sum- 
marized as follows: "It starts with educa- 
tion, and motivating young people, and 
continues through career development. 
(It is built) on a solid foundation of stan- 
dards and quality assurances in every in- 
dustry through its volunteers." 

Adams Lecture 

Wayne Thomas presented the Adams 
Lecture on the topic Innovative Develop- 
ments in Friction Stir Welding. Thomas, 
a principal research engineer at TWI, has 
been instrumental in the research and de- 
velopment of emerging technologies, in- 
cluding friction stir welding (FSW), for 
the past 23 years. 

His lecture gave details of the dynam- 
ics of friction stir welding. He began by trac- 
ing its development from solid-state weld- 
ing, which goes back thousands of years. 
Friction stir welding was invented in 1991, 
and it has expanded from the relatively sim- 
ple welding of a butt joint in aluminum to 
a variety of present-day variants, including 
surfacing, spot welding, fusion extrusion. 

and friction hydro pillar welding. The 
process has expanded to where it is not be- 
yond its capabilities to weld 1-in.-thick 
6082-T6, as well as 12Cr stainless steel. 
"There are those who say it will not be a 
success until it can weld steel," said 
Thomas. "I am here to say friction stir weld- 
ing will eventually be successful with steel." 
Experimentation has been progressing 
with perfecting FSW of steel, and once it 
becomes feasible, he sees shipbuilding as 
a prime application for FSW. Millions of 
dollars could be saved by eliminating in- 
duction heating of ship panels alone. 

Thomas noted the forge force in fric- 
tion stir welding refines the microstruc- 
ture of the weld. To build on this concept 
research is being conducted into bobbin 
tool design and different ways of using it, 
including restirring, twin stirring, and 
skew stirring. Future investigations will 
also look at applying additional forge 
force by using a forge roller in combina- 
tion with the stirring mechanism. 

Thomas sees a bright future for fric- 
tion stir welding and its expanded use. He 
noted it is a process whose birth ignored 
conventional wisdom for joining metals, 
but instead nurtured creative thinking, 
discovery, invention, and innovation. 

Plummer Lecture 

Jack D. Compton, who recently retired 
from the College of the Canyons, Santa 
Clarita, Calif., delivered the Plummer 
Lecture on Nov. 17 — Fig. 1. His topic, 
"Teaching Human Development Skills to 
Welders — 20 Years Later," was based on 
the Plummer Lecture Richard Sabo gave 
20 years ago and featured a perspective 
on what Sabo proposed in 1989 vs. the cur- 
rent art and science of welding education. 

"A well-run welding class should be a 
microcosm of an efficiently operated busi- 
ness," Compton said. He spoke about suc- 
cessful welder training and provided a 
seven-point plan for effective welding in- 
struction. Plus, Compton made the follow- 
ing observations based on his experience: 
living skills that bolster technical excel- 
lence include responsibility, self-disci- 
pline, individual initiative, dressing for suc- 
cess, personal hygiene, clear communica- 

Fig. 1 — During the Plummer Lecture, 
Jack D. Compton displayed examples of 
student check-off lists used for project as- 
signments involving shielded metal arc and 
oxyacetylene welding. 

tions, teamwork, and analytical/critical 
thinking; keep a written record of how 
much time is spent with each student, then 
see to it that time is equalized; devise re- 
wards that motivate achievement such as 
having in-shop competitions; and teach 
and encourage students to understand and 
use synergy. 

Special Sessions 

faccbook 
tinted (3 

Social Media 101. The 2009 show pre- 
sented a group of interesting free sessions 
at the Solutions Showcase, an open audi- 
torium located in the South Hall. 

The Social Media 101 session, which 
took place Nov. 18, addressed the trendy 
topic of social media sites and how they 
can be used to communicate with cus- 
tomers and prospects. Chris Campbell, 
SEO specialist at Lakeshore Branding, 
gave attendees a primer on the most 
popular services, including Facebook, 
Twitter, Linkedln, and blogging sites 
in general. 

KRISTIN CAMPBELL (kcampbell@aws.org) is associate editor; ANDREW CULLISON (cullison@aws.orgj is publisher; and MARY 
RUTH JOHNSEN (mjohnsen@aws.org) is editor of the Welding Journal. CARLOS GUZMAN (cguzman@aws.org) is editor o/Welding 
Journal en Espanol. 
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Fig. 2 — Moderator Jeff Knauf (behind the lectern) is shown at the Keynote Presentation 
"Best Practices for Thriving in Tough Times." Panelists (from left) included Ron Bullock, 
Steve Hasty, Chris Kuehl, Dick Kallage, William Citron, and Douglas K. Woods. 

"Social media sites have transformed 
the way people communicate, and busi- 
nesses should see how they can benefit 
from being active in these networks," 
Campbell explained. 

Founded in 2004, Facebook is the 
fastest-growing site of this type, with 350 
million members as of Dec. 2009 (accord- 
ing to its Web site). Facebook primarily is 
a social site for individuals, not compa- 
nies, but retailers are quickly catching 
onto the trend and are creating brand and 
fan sites to which customers can subscribe. 
"Social media sites are focused on what's 
hot and new, and businesses can take ad- 
vantage of this by providing daily or 
weekly content to their customers," 
Campbell said. 

Twitter, founded in 2006, is labeled as 
a social networking and micro-blogging 
service, and has quickly become a staple 
in social networking. Although it has not 
published official member statistics, vari- 
ous Internet sources suggest that Twitter 
has between 6 and 10 million users. Many 
retail businesses are discovering the po- 
tential of Twitter by getting their cus- 
tomers to "follow" their Twitter stream 
and posting special offers on a regular 
basis. These posts, or "tweets," reach their 
followers instantly with fresh, updated in- 
formation, which consequently increases 
business. Campbell continued, "The key 
is to keep your followers interested by 
posting daily, or at least weekly." 

Linkedln, founded in 2003, has more 
than 53 million users (according to its site), 
and is geared specifically toward business- 
to-business networking. Linkedln allows 
professionals and companies to introduce 
themselves to potential customers, be 
found for business opportunities, and 
make relevant connections using industry- 
specific networks. 

"Companies should experiment with 
these services to see if they work for them, 
although they must spend time and re- 

sources creating content and finding po- 
tential customers," Campbell said. 

Social media sites are becoming so 
popular that it's worth it for any business 
in any industry to explore them, and en- 
sure that they are not losing opportuni- 
ties for attracting and keeping customers. 
Traditional advertisement methods, nev- 
ertheless, still might be needed to make 
customers aware of the presence of a com- 
pany in these sites. Linkedln seems like a 
sensible option for companies to get their 
feet wet in social media, because its busi- 
ness-to-business focus creates a network 
that is open to interaction on a profes- 
sional level, and that can be essential in 
the welding industry. 

What's clear is that social media is a 
worldwide phenomena here to stay, and 
it should not be overlooked. 

Keynote Presentation Addresses Ways 
to Thrive in Difficult Times. On Nov. 16, 
the Keynote Presentation "Best Practices 
for Thriving in Tough Times" provided 
business strategies for making it through 
and prospering during these challenging 
economic circumstances — Fig. 2. 

Jeff Knauf, president. Medalist Laser- 
fab, Inc., moderated the event. Its six- 
member panel consisted of Steve Hasty, 
president, A & E Custom Manufacturing; 
Chris Kuehl, FMA economist and 
founder. Armada Corporate Intelligence; 
William Citron, president, Mazak Opton- 
ics; Dick Kallage, president, KDC Asso- 
ciates; Ron Bullock, chairman. Bison 
Gear and Engineering Corp.; and Dou- 
glas K. Woods, president. Association for 
Manufacturing Technology. 

The panelists spoke about the compa- 
nies they worked for and provided 2009 
year-end forecasts for their businesses as 
well as expectations for 2010. The general 
feeling was hopeful that conditions would 
get better, yet there was concern about re- 
covery. Other issues discussed were credit 
availability, unemployment, down sales, 
marginal tax rates, foreclosures, health- 

care, managing customer relationships 
along with employees, and contrarian ap- 
proaches during the recession. 

In addition, it's important to know 
what's going on around you and make 
your point heard. "If you don't get directly 
involved in what your Congressmen and 
what your Senators do on behalf of you as 
the American public, it doesn't matter, 
they're just going to do whatever lobby- 
ists make them do," Citron said. Kuehl 
added that voting matters because a dif- 
ference can be made this way. 

Cash flow was another major topic. 
"Cash is the emperor," Kallage said. He 
noted two primary things can be done to 
improve this: employ lean manufacturing 
practices not by letting people go but by 
reducing costs and cycle times, plus man- 
age your supply base. Kallage further 
stressed obtaining credit insurance from 
a well-known source to prevent bank- 
ruptcy. Knauf agreed with these points: 
"Today, more than ever, it's important to 
build cash, eliminate waste, and show your 
banker that you're one of the clients who 
he wants to hang on to." 

A Look at the Show Floor 

In McCormick's North Hall, 463 
exhibitors, who covered more than 
146,000 sq ft of space, showcased the lat- 
est welding products. However, showgo- 
ers not only had the opportunity to view 
demonstrations or even try their hand at 
using some of the new products, but there 
were educational opportunities as well. 
The Pipefitters Union Local 597 brought 

Fig. 3 — The PSEG mobile training unit at- 
tracted a lot of attention from showgoers. 
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its mobile training unit, and District 2 Di- 
rector Ken Stockton was instrumental in 
bringing the Public Service Enterprise 
Group's (PSEG's) mobile training unit to 
the show as well — Fig. 3. These tractor- 
trailers garnered much interest from 
showgoers, who got to see demonstrations 
of how welder training could be brought 
to a work site rather than the trainees hav- 
ing to drive to a school. 

Flap Disc Features Radial Shape. The 
POLIFAN® CURVE SG-PLUS has a ra- 
dial shape that allows for aggressive grind- 
ing with not only the bottom and edge of 
the flap disc, but also with the top edge — 
Fig. 4. It's recommended for use with 
high-powered angle grinders having a 
minimum output of 1200 W and is useful 
for precision grinding of fillet welds as well 
as deburring, chamfering, and all grind- 
ing of steel and stainless steel. A %5-in.- 
wide disc is available for fillet welds up to 
Vs in. wide and a 5/s-in.-wide disc handles 
weld widths up to Yu in. The unthreaded 
arbor hole version has a Vs-in. bore, and 
the threaded version has a Ys-ll thread. 
All work at a maximum speed of 12,200 
rev/min. PFERD, Inc., Leominster, Mass., 
(800) 342-9015, www.pferdusa.com. 

Fig. 4 — The POLIFAN® CURVE SG- 
PLUS features a radial shape that offers 
grinding and shaping of fillet welds as was 
demonstrated during the show. 

Regulator Provides Good Flow Con- 
trol. The Victor® Professional Edge• se- 
ries regulator offers a compact design 
along with several safety features. With a 
single point of contact, the product mini- 
mizes potential impact points to protect 
the integrity of the gas delivery system. 
Additionally, it allows a more natural and 
safer hand/body position for the user 
when adjusting delivery pressure. The 

dual gauges contain high-contrast graph- 
ics for enhanced visibility in a smaller size, 
and color-coded knobs enable users to de- 
termine the gas type at a glance. Oxygen, 
acetylene, inert, and L.P. gas regulators 
are currently available — Fig. 5. Carbon 
dioxide and nitrous oxide models will be 
available in spring 2010. Highlights in- 
clude a bolt-on housing cap and newly de- 
signed internals that deliver optimum 
torque and compression to the diaphragm 
and internal seals. A Victor exclusive is 
the shock limitation and absorption mech- 
anism (SLAM) technology, which is built 
into the knob. Thermadyne Industries, Inc., 
Chesterfield, Mo., (636) 728-3000, 
www.thermadyne.com. 

Fig. 5 — Designed for durability, the Vic- 
tor® Professional Edge • series also pro- 
vides maximum flow performance and easy 
use. Shown is the L.P. gas regulator. 

Plasma Hole Cutting Technology. Hy- 
pertherm's patent-pending True Hole• 
technology improves the capability of Hy- 
Definition plasma. It uses a combination 
of cutting parameters optimized for mild 
steel applications. The end result, demon- 
strated in internal and customer testing, 
shows up to a 50% improvement in the 
shape of the hole. At the same time, taper 
and dings are virtually eliminated on holes 
with an equal diameter-to-thickness ratio. 
In addition, the technology is a mixture of 
the following parameters that are linked 

to a given amperage, material type, and 
thickness, and hole size: process gas type, 
gas flow, amperage, piercing methodol- 
ogy, lead in/out technique, cut speed, and 
timing. The company demonstrated the 
product using HPRXD® technology with 
MTC's ProNest® 2010 software and two 
new motion controls from Hypertherm 
Automation, the EDGE® Pro CNC and 
ArcGlide• THC — Fig. 6. Hypertherm, 
Inc., Hanover, N.H., (800) 643-0030, 
www.hypertherm.com. 

Good Access for Hard-to-Reach Welds. 
Tregaskiss has enhanced all the top fea- 
tures of its TOUGH GUN• GMA guns 
in the air-cooled TOUGH GUN G2 se- 
ries robotic GMA gun — Fig. 7. This se- 
ries features a next-generation QUICK 
LOAD• gooseneck system with thick- 
walled aluminum armor that resists bend- 
ing in the event of a collision. Also, its 
alignment features maintain an accurate, 
repeatable tool center point. The com- 
pany has merged the clutch with the con- 
nector housing to increase the gun's work- 
ing envelope while improving joint acces- 
sibility. The gun's OUICK LOAD robotic 
gooseneck system incorporates a hand nut 
mechanism that requires no tools for neck 
replacement. At 60% duty cycle, this se- 
ries provides 500-A of air-cooled welding 
capacity using mixed gases. It's useful for 
thin-metal and automated welding appli- 
cations as well as the automotive market. 
Tregaskiss, Windsor, Ont, Canada, (877) 
737-3111, www.Tregaskiss.com. 

Fig. 6 — With True Hole1", Hypertherm 
combined its HyPerformance technology 
with two new motion control systems and 
the latest MTC software. 

Fig. 7 — The TOUGH GUN G2 series 
by Tregaskiss maximizes durability, repeata- 
bility, and accuracy for robotic welding 
applications. 

Lifts Both Flat and Round. Eriez 
added to its line of SafeHold XPL lifting 
magnets to extend their range of capabil- 
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ities. The line now has the ability to lift 
flat sheet from 400 to 5000 lb and round 
pipe from 300 to 4000 lb — Fig. 8. Each 
magnet can lift both flat and round mate- 
rial. An internal on/off magnetic 
changeover is manually activated by a 
lever that can be locked in place. The mag- 
nets do not depend on electricity, elimi- 
nating problems associated with a power 
failure. The line now has six models with 
different capacities, allowing use in vari- 
ous lifting conditions. Eriez, Erie, Pa., 
(888) 300-3743, www.eriez.com. 

Fig. 8 — The line of SafeHold XPL mag- 
nets has lifting capabilities up to 5000 lb. 

Better Graphics and Control. Wolf Ro- 
botics has made major improvements in 
graphics and capabilities to its Wolf Cell 
Control. The unit allows the operator to 
monitor welding conditions in the robotic 
cell, identify problem areas when they 
occur, check TCP locations, and generate 
various reports pertinent to the overall cell 
operation — Fig. 9. The reports include 
downtime and productivity, as well as re- 
ports customized to the user requirements. 
Peripheral equipment can also be moni- 
tored and controlled. The graphics provide 
a view of all the components in a particu- 
lar robotic cell, which helps establish com- 
plete cell operation and pinpoints problem 
areas. Wolf Robotics, Fort Collins, Colo., 
(970) 225-7600, www.wolfrobotics. com. 

Automated Hardfacing. A new intro- 
duction at the exhibition was Rankin Au- 
tomation's two-axis automated weld- 
ing/GMA carbide machine. This unit is 
for hardfacing applications that require 
wear and erosion resistance. Granular 
tungsten carbide is automatically fed into 
the molten weld pool as welding pro- 
gresses. Coarse or fine powder can be ac- 
commodated depending on the applica- 
tion. The weld pattern can be pro- 
grammed into the unit, and step time, car- 
riage speed, wire feed speed, and melt- 
back can all be automatically controlled. 
The unit uses an 800-A water-cooled 
welding gun. Rankin Industries, Inc., Ran- 
cho Cucamonga, Calif, (909) 483-3222, 
www.strongweldingproducts.com. 

Added Axis Increases Flexibility. Mo- 
toman added another degree of versatil- 
ity to its robot line with the introduction 
of VA 1400 — Fig. 10. This robot is de- 
signed with a 7th axis, giving it flexibility 
similar to adding an elbow. Its arm can 
position itself around objects resulting in 
access to tighter areas. The 7th axis also 
reduces workspace, which can mean more 
robots in a given space and a more com- 
pact work cell. The robot is capable of 
adaptive welding with laser vision signal- 
ing variations in fitup. Motoman, Inc., 
West Carrollton, Ohio, (937) 847-6200, 
www.motoman.com. 

can more thoroughly evaluate the weld — 
Fig. 11. Swagelok Co., Solon, Ohio, (440) 
349-5934, www.swagelok.com. 

Fig. 9 — The cell control offers improved 
graphics and weld monitoring capabilities. 

Fig. 10 — Greater movement flexibility is 
possible in the VA 1400 with the addition of 
a 7th axis. 

Improved Orbital Welding. New soft- 
ware has improved the M200 orbital weld- 
ing power source by Swagelok. The soft- 
ware provides improved graphics that 
make it easier to follow the progression 
of the weld, as well as determine in real 
time deviations from the preset weld pa- 
rameters. If there is a problem an error 
sign will appear, and the location is pin- 
pointed on the graphic. The software also 
tracks data, such as speed, current, flow 
rates, and gas coverage so the operator 

Fig. 11 — New software for the M200power 
source makes it easier to follow the weld 
and track data. 

Smaller Footprint, More Affordable. 
Featuring a small footprint (half the floor 
space of a typical 5- x 10-ft machine) and 
a competitive price, Trumpf's TruLaser 
1030 cutting system was designed and is 
built in the United States, and is geared 
toward manufacturers that want to add 
laser beam cutting to their services for the 
first time — Fig. 12. The new 1030 brings 
together a sturdy drive system with a 
2-kW, diffusion-cooled RF laser res- 
onator, and the system ships as one com- 
plete package. The TruLaser 1030 fea- 
tures 3-axis flying optics with a maximum 
XY speed of 3340 in./min, and cuts a max- 
imum thickness of %-in. mild steel. Trumpf 
Farmington, Conn., (860) 255-6000, 
www.us.trumpf. com. 
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Fig. 12 — The TruLaser 1030 cutting sys- 
tem includes a TruCoax 2-kW, diffusion- 
cooled RF laser resonator. 

Increased Nozzle Life. PerfectArcs of- 
fers a proprietary coating process that re- 
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duces spatter and increases nozzle life up 
to 20 times longer than nontreated noz- 
zles, according to the company — Fig. 13. 
The company does not manufacture noz- 
zles; instead, customers send in their noz- 
zles to be treated. For qualifying cus- 
tomers, PerfectArcs offers a risk-free trial 
nozzle kit ($75) that includes coating six 
nozzles. PerfectArcs coating services usu- 
ally cost between $15 and $75 per nozzle, 
depending on nozzle type, size, shape, and 
order quantities. PerfectArcs, Dalton, Ga., 
(706) 272-0133, www.perfectarcs.com. 

Fig. 13 — Comparison of a nozzle with Per- 
fectArcs coating (left) and a nontreated 
nozzle. 

Follow that Arc. Diversi-Tech, Inc., 
showcased a prototype that tracks the arc 
so that the fume extraction arm is always 

in proper position to capture welding 
fume — Fig. 14. According to the com- 
pany, the drawback to regular fume ex- 
traction arms is that welders forget to 
move them during welding, so they don't 
receive full benefit of the arm's fume ex- 
traction capability. The patent-pending 
Intelligent Capture Arm• will be avail- 
able in the traditional arm lengths of 
10-14 ft, be capable of moving air at 1000 
ft3/min, and will be hexavalent chromium 
compliant. It can be positioned initially 
just like any other fume extraction arm, 
but once the arc is struck, it tracks the light 
from the arc. The company plans to re- 
lease the product in a few months after 
getting input from potential customers. 
Diversi-Tech, Inc., Canada, (800) 361- 
3733, www.fredfiltration.com. 

Preheat and Welding Combo. 
ARCON's Workhorse 300SH combines 
an SMA/GTA welding machine with a pre- 
heater in one package — Fig. 15. The com- 
pany believes it will be especially useful 
for applications such as in shipyards where 
this portable unit can be easily carried to 
the spot where preheat is needed rather 
than having to run long cables. The unit 
has settings for SMAW, GTAW, and con- 
trolling the heat. The user can set the tem- 
perature that is needed as well as the ramp 
for how fast the machine must come up 
to temperature. Up to four heat mats can 
be connected, and the machine provides 
up to 8 kW of heating power. The list price 
for the machine with basic mats and ca- 
bles is $5600. AJiCON Welding Equipment, 
LLC, Salisbury, Md., (888) 512-7266, 
www.arconweld.com. 

Rugged, Multiprocess Machine. Lin- 
coln Electric has added the Power Wave® 
S350 to its line of power sources — Fig. 
16. It is a portable (85-lb), multiprocess 
(GMAW, GTAW, FCAW, SMAW) ma- 
chine designed for welding on a wide va- 
riety of materials and many applications. 
It features Production Monitoring• 2 
software for tracking equipment usage, 
storing weld data, and configuring limits 
to assist in welding efficiency. The ma- 
chine can be tailored to the operator 
rather than needing to train the operator 
to a particular machine. It includes 
iARC• digital controls that are 90 times 
faster than the previous generation con- 
trols, which provides better arc stability 
regardless of weld process. An Ethernet 
connection is standard, so fabricators can 
upgrade any of the 65 embedded software 
welding waveform modules at Power- 
WaveSoftware.com. It is IP23 rated, and 
has been tested and approved for use in 
harsh environments. The machine pairs 
with a Power Feed• series wire feeder. 
Operators can automatically connect to 
input power ranging from 200 to 600 V, 50 
or 60 Hz, and single or three phase with 
no manual reconnect. It includes the 
Tribid• power module, which offers 120- 
kHz output to provide for better welding 
performance while maintaining a high 
power factor and efficiency. TAe Lincoln 
Electric Co., Cleveland, Ohio, (888) 355- 
3213, www.lincolnelectric.com. 

Fig. 14—Diversi-Tech used this toy train to 
demonstrate how its Intelligent Capture 
Arm• positions itself automatically by 
tracking the light from the arc. 

Fig. 15 — The Workhorse 300SHprovides 
up to 8 kW of preheating power as well as 
performing shielded metal arc and gas 
tungsten arc welding. 

Fig. 16 — The Power Wave® S350 is a mul- 
tiprocess machine with 120-kHz output. 

Triangular-Shaped Grains for Grind- 
ing. Instead of being made with an abra- 
sive media that is produced in large quan- 
tities then crushed so it forms grains of 
many shapes, 3M's Cubitron•!! fibre 
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discs feature engineered, triangular- 
shaped crystals that are electrostatically 
oriented to form sharp peaks. According 
to the company, these triangular-shaped 
grains cut cleaner, faster, and last longer. 
This means the operator exerts less pres- 
sure and is, therefore, less fatigued. The 
abrasive is available in fibre disc and 
grinding belt forms currently, and in 36 
grit, with more products to follow. The 
fibre discs are available in 4 Vi- to 7-in. 
sizes. 3M, Abrasive Systems Div., Min- 
neapolis, Minn., (800) 362-3550, 
www.3M.com/Abrasives. 

Heavy-Duty Precision Cutting. 
ESAB's Sabre DX cutting machine pro- 
vides high-production plasma and oxyfuel 
cutting — Fig. 17. It features a high-stiff- 
ness welded beam assembly with a preci- 
sion guiding system, three-axis rack-and- 
pinion drives, digital AC drives, and AC 
brushless motors. It is available with up 
to eight cutting torches, including up to 
two plasma cutting heads featuring the 
company's m3 Precision Plasmarc system 
that allows the machine to cut and mark 
with the same plasma torch. It is available 
with a choice of 200-, 360-, 450-, or 600-A 
m3 plasma systems, which are capable of 
100% duty cycle and feature CNC output 
current for improved starting and longer 
consumable life. The company touted the 
benefits of cutting underwater: less noise 
and brightness, elimination of fumes, and 
a cooler plate. ESAB Welding & Cutting 
Products, Florence, S.C., (800) 372-2123, 
www.esabna.com. 

Fig. 17 — ESAB cut out the Chicago sky- 
line to demonstrate the Sabre DX, which 
provides high-production plasma and oxy- 
fuel cutting. 

Look Ahead to Next Year 

Plan now to attend the 2010 
FABTECH International & AWS Weld- 
ing Show, Nov. 2-4, at the Georgia World 
Congress Center, Atlanta, Ga. It will be 
North America's largest welding, metal- 
forming, and fabricating event. For more 
information, visit www.aws.orglexpo.+ 

i. * i 

John   Ratzenberger  warns   of a 
declining skilled labor force. 

Foundation Fights Deciine in Skiiis Careers 

Actor and producer John Ratzenberger of 
Cheers fame (see figure), and founder of the 
Nuts, Bolts and Thigamajigs Foundation, made 
an appearance at the exhibition to bring home 
the message that young people are not encour- 
aged to use their hands to build things, or as he 
notes, we are becoming a nation of nontinker- 
ers. This trend is placing manufacturers in a 
position of dire need for skilled labor. "Com- 
panies may think this is a local problem, but 
I am here to tell you it is national," said 
Ratzenberger. 

To emphasize the extent of the problem, a 
recent survey of 1000 adults and 500 teens 13 
to 17 revealed 73% of the teens had little or no 
interest, or were ambivalent, in becoming a 
blue-collar worker. Additionally, 61% said they 
have never visited or toured a factory or manu- 
facturing facility. On the adult side, 57% indi- 
cated average or below average skill in fixing 
things, and 58% never built a toy. 

Ratzenberger feels educational leaders and 
counselors who do not emphasize the value of 

a skills education encourage this situation. As an example, he noted the superintend- 
ent of education in Boston has the motto — every day, every student, college bound. 
"Bright kids come out of school who don't know how to read a ruler," said Ratzen- 
berger. "Last year twice as many degrees were awarded in sports management than 
engineering," he continued. He also feels the entertainment industry is at fault when 
Hollywood depicts blue-collar workers as dumb, dirty, and crude. 

He is adamant that minds have to be changed or this country will decline as its man- 
ufacturing base declines. Those who pursue a skill profession can take pride in their 
abilities as well as prosper from their jobs, he stated. "Every industry on the earth 
started with one person inventing one thing," he emphasized. 

The Nuts, Bolts and Thigamajigs Foundation can act as a catalyst. It is the 
foundation of the Fabricators & Manufacturers Association, Int'l, Rockford, 111. Ger- 
ald Shankel, FMA president and CEO, directs the organization. The foundation 
provides scholarships and grants to students who pursue careers in manufacturing 
at educational institutions with manufacturing programs. The foundation 
(www.nutsandboltsfoundation.org) also extends funding to organizations that put 
together manufacturing camps for young people. 

Weiders Enjoy Competitive Spirit at Professionai Contest 

Carlssa Love made history by becoming the first woman to win the American Weld- 
ing Society's Professional Welders Competition. "It's a really big accomplishment," 
she said. Achieving this top spot left Love speechless, excited, surprised, and relieved. 
She added this distinction proves women can weld, too. 

Love will use the $2500 prize toward her education. The 19-year-old welding stu- 
dent attends Texas State Technical College, Waco, Tex., and has one semester left be- 
fore completing an associate in applied science degree. She also serves as secretary of 
the college's AWS Student Chapter, which District 17 Director J. Jones helps guide. 

The contest took place during three days of the exhibition. In total, 138 welders 
entered the event. AWS President Victor Matthews announced the winners at a cere- 
mony on Nov. 18. 

Contestants had 5 min to make a Vt-in. fillet weld on low-carbon steel around the 
circumference of a pipe section to a plate using shielded metal arc welding (SMAW) 
with a Ys-in. E7018 electrode. This task required welding in the 6F uphill position. Each 
participant received a T-shirt and had to be at least 19 years old, sign a form stating 
they are a professional welder, and pay a $20 entry fee. 

A team of AWS Certified Welding Inspectors (CWIs) judged the competition. They 
utilized the criteria for this fillet weld's size and appearance according to AWS 
D1.1/D1.1M:2008, Structural Welding Code — Steel. Results were verified with automated 
inspection equipment, and speed was taken into consideration upon final judging. 

At first, Love became nervous for this was her first time competing in any welding 
competition, but she said she set her mind in order, got ready, and went for it. She 
found the task wasn't as challenging as she thought it would be because she's used to 

— continued on page 44 
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At the 2009 Professional 
Welders Competition 
awards ceremony held 
Nov. 18, AWS President 
Victor Matthews (left) 
congratulated first-place 
winner Carissa Love, who 

fikmved $2500. Keith 
Cusey won $1000. for 
coming in second at the 
event. 

JFS 

A welder tries his best 
with just 5 min to finish 
a 'A-in. fillet weld using 
shielded metal arc weld- 
ing with a Vs-in. E7018 
electrode on low-carbon 
steel while in the 6F up- 
hill position. 

Carissa Love shows 
off the fillet weld she 
created using shielded 
metal arc welding on 
low-carbon steel. It 
"imed her top honors 

the competition, 
xe welding major 

will be graduating 
soon from Texas State 
Technical College. 

Students from North Point High School, Waldorf, Md., worked at the 
event. Shown in the front row {from left) are Freddie Triche, owner of 
LAPCO Mfg. Inc., who donated the students red shirts; Steve loyner; 
Tom Belle; Brian Rollins; Carl Kupniewski; and Student Chapter Ad- 
visSfAlan Badeaux. In the back row (from left) are Alex Fowler; Shane 
Cleaveland; Casey Poncheri; andleremy Yoho. 

•SStONAL W 

During the recent weldin 
contest, participants hau 
a short time frame in 
which    to    weld    and 
cleanup their completed 
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SMAW, 6G pipe, and welding in various 
positions. Love admitted getting the weld 
clean was a bit hard with the 5-min time 
frame, a sentiment that many welders who 
were interviewed for this article shared. 

Love has been welding four years, 
starting the trade in high school and con- 
tinuing on during college. "Being in a 
man's field is challenging. There's hardly 
ever any girls there," Love said. She noted 
it would be nice if more women got in- 
volved in welding because they bring ad- 
vantages of more patience, steadier hands, 
and a desire to make their welds look per- 
fect. "It's hard work, but it's fun," she said. 

In the future, she would like to move 
back to her hometown in Montana, pur- 
sue a career in weld inspection, and be- 
come a CWI. "I'll never leave the welding 
field. I love it," she said. 

Keith Cusey, a welding instructor at De- 
catur Area Technical Academy, Decatur, 
111., took second-place honors and won a 
$ 1000 award. He has been welding 22 years, 
is a CWI and Certified Welding Educator, 
and serves as chair of the AWS Sangamon 
Valley Section. 

"I wish they had more contests like this 
for professionals," Cusey said. "It's a great 
opportunity." As a SkillsUSA advisor, he 
enjoys seeing his students compete and was 
glad to participate in an event himself. 

To prepare for the contest, Cusey tried 
mockups. He found making the weld it- 
self was not hard, but completing it all in 
the short time frame was tough. "It's a 
manual process, and it doesn't weld as fast 
as gas metal arc welding. Plus, you have 
more cleanup to do," he said. 

Cusey's efforts paid off and helped 
take away some pressure. "It was actually 
not as stressful as I was planning on," he 
said. After all, he was familiar with what 
to do after working on a lot of SMAW and 
pipe in the past. He also liked the brand 
of electrodes used. "You have to have a 
little bit of luck on your side," Cusey 
added, because one mistake might make 
you get off guard. 

James Tucker, a weld technician at 
Manitowoc Cranes, Manitowoc, Wis., 
achieved the third $500 prize. He has been 
welding 25 years and is affiliated with the 
AWS Lakeshore Section. "I think it was 
very well organized," he said of the con- 
test. "They had everything you needed, all 
your personal protective equipment." 

Tucker entered the competition at the 
request of his supervisor, Jim Hoffman, a 
weld engineer for the company. His col- 
league, Todd Gilbert, who is also a weld 
technician at the company, competed with 
Tucker and placed in the top 12. 

"We don't get to weld often. We mostly 
do training," Tucker said. Before going to 
the contest, he welded two pipes to see how 
he would do and felt pretty comfortable; 
prior to competing, to ease his nervous feel- 
ings, he walked around the show floor. 

Tucker described his welding booth ex- 
perience as interesting. He welded pipe 
years ago, and said the contest wasn't easy 
with making one pass, which has lots to 
do with the travel speed. "I wanted to com- 
plete the weld quickly so I could clean it 
up nice, but I also wanted to do a good 
job," Tucker said. 

It helped he was familiar with running 
the welding equipment brand used. "The 
hardest part would be you don't get to run 
a bead to see how the machine settings 
were. Once you strike the arc, the clock 
starts," Tucker said. He added, "Trying to 
control the arc without producing any un- 
dercut was the most challenging part." 

Andrew Miller won AWS's first-ever 
Professional Welders Competition in 2004 
and placed in the top 12 this time around. 
He has 30 years of welding experience and 
works as a welder for Rochester Gas & 
Electric, Rochester, N.Y. His daughter, 
Julia, accompanied him to the show. 

Miller felt this contest was much more 
of a challenge vs. his last time competing. 
In preparation, he tried a couple of coupons 
to get a feeling for it with a quick mock up. 
"That's a very difficult position with a 45 
deg," Miller said, noting good shoulders 
and a back are needed for this. Taking some 
deep breaths helped calm his nerves. While 
competing, however. Miller had problems 
with one of his electrodes, but he got an- 
other one, chipped the slag off, and started 
a new weld. He's used to performing 
SMAW and occasionally doing uphill weld- 
ing at work, which came in handy. 

The following contestants were also 
among the top 12 winners and received an 
AWS duffel bag: Scott Miner, Jason Fry, 
Shane Stetter, Peter Larou, Devln Met- 
tam, Gregory Larson, and George Rolla. 

Members of the AWS Indiana Section 
donated their time and expertise to run 
the competition. Chair Tony Broslo, 1st 
Vice Chair Gary Tucker, Treasurer Mike 
Anderson, Bennle Flynn, Gary Dugger, 
and Secretary Bob Rlchwlne served in this 
group. The Section members along with 
the planning committee came up with the 
event's test specifications. 

Many other individuals helped make 
this a successful event. AWS President- 
Elect John Bruskotter organized the com- 
petition. Dean Droddy, a CWI who is cor- 
porate quality control director with Na- 
tional Steel Constructors, LLC, Plymouth, 
Mich., and AWS staff member Nlchole 
Bradley also provided services. 

The following students from North 
Point High School, Waldorf, Md., under 
the direction of Alan Badeaux, assisted at 
the booth as well: Steve Joyner, Tom Belle, 
Brian Rollins, Carl Kupnlewskl, Alex 
Fowler, Shane Cleaveland, Casey 
Poncherl, and Jeremy Yoho. 

The next Professional Welders Com- 
petition will be held at the 2011 
FABTECH International & AWS Weld- 
ing Show in Chicago, 111. 
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Copper Contamination Cracking in 
Austenitic Stainless Steel Welds 

Welding of austenitic stainless steel with cupro-nickel wire 
resulted in cracking, which was not detected by radiography, 

but subsequently leaked during pressure testing 

BY SANYASI RAO AND ALI Y AL-KAWAIE 

Newly installed austenitic stainless 
steel piping joints leaked at girth welds 
during a precommissioning hydrotest and 
low-pressure air leak test. The piping was 
ASTM A312 Grade TP316L seamless 
pipes and was part of a natural gas liq- 
uids (NGL) recovery project. The failed 
joints were intended for hydrocarbon gas, 
diglycolamine (DGA) or instrument air 
service. Some of the failed joints were sub- 
jected to radiographic testing in the field 
and accepted prior to pressure testing as 
part of the code and company standard 
requirement. Failure analysis of the welds 
and the subsequent inspection plan to in- 
spect thousands of suspected welds in the 
project are discussed. 

Failure Analysis 
Background 

The NGL recovery project consisted 

of extensive austenitic stainless steel pip- 
ing of ASTM A312 Grade TP316L. The 
piping was intended for hydrocarbon gas, 
DGA, and instrument air. The piping 
meant for hydrocarbon gas and DGA 
service was required to be hydrotested, 
and the piping intended for instrument air 
was required to be air leak tested at low 
pressure. During pressure testing, seven 
welds from three different lines leaked 
during different times. All the failed girth 
welds between seamless pipes were of 2- 
in. diameter and 0.154-in. wall thickness. 
Three of the leaked welds were radi- 
ographed prior to pressure testing and ac- 
cepted as per ASME B31.3. Details per- 
taining to the leaked welds are given in 
Table 1. 

The first two welds (SB-103 and SB- 
106) that leaked were repaired and rehy- 
drotested and no investigation was con- 
ducted on the cause of failure. Subse- 
quently, three more welds (FB-100, SB- 

101, and SB-22) leaked during hydrotest. 
These three welds were sent to the Saudi 
Aramco lab for failure analysis. During 
the same time period, two more welds 
(FB-30 and FB-31) leaked during an air 
leak test. These two welds were sent to a 
third-party lab by the EPC contractor for 
failure analysis. The NGL recovery proj- 
ect also had 90/10 cupro-nickel (UNS 
C70600) piping. 

Nondestructive Testing 

Radiographs of all three welds (FB- 
100, FB-30, and FB-31) that had passed 
radiographic testing before the leak test- 
ing were reviewed again after the leaks 
and no relevant indications were seen. 
Figure 1 shows the samples as received for 
failure analysis. The leaked welds were 
tested by dye penetrant. A round to lin- 
ear indication was seen at the location of 
the leak as shown in Fig. 2. Cracks were 

Fig. 1 — The as-received samples. Fig. 2 — Indication at the leak location. 

SANYASI RAO (sanyasi.rao@aramco.com), engineering specialist (welding), and ALI Y. AL-KAWAIE (ali.kawaie@aramco.com), engi- 
neering technician, are with Consulting Services Department, Saudi Aramco, Saudi Arabia. 
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Table 1 — Details of Leaked Welds 

Weld No. Intended Service NDE Type of Test 

SB-103 Hydrocarbon gas No Hydrotest 
SB-106 Hydrocarbon gas No Hydrotest 
FB-100 Hydrocarbon gas RT Hydrotest 
SB-101 Hydrocarbon gas No Hydrotest 
SB-22 DGA No Hydrotest 
FB-30 Air RT Air leak test 
FB-31 Air RT Air leak test 

Required Test Pressure (lb/in.2) Leak Pressure (lb/in.2) 

2175 
2175 
2175 
2175 

900 
150 
150 

1500 
1500 
1500 
1500 

600 
125 
125 

not apparent at the weld surface (Ref. 1). 
Delta ferrite was measured at the cap and 
root by ferrite scope and it was found to 
vary from 4.65 to 8.51%. 

Metallography and Energy 
Dispersive Spectroscopy 

One of the failed welds was sectioned 
carefully at the leak and subjected to met- 
allographic examination. Figure 3 shows 
the sectioned sample in the unetched con- 
dition. Fine cracks can be seen on either 
side of the weld. Figures 4 and 5 show the 
same sample after etching at a higher mag- 
nification. Figure 4 shows the cracks on 
the left side of the weld, and Fig. 5 shows 
the cracks on the right side of the weld. 
Cracks on both the sides extended to the 
weld, heat-affected zone(HAZ), and the 
base metal. The top-left corner of the weld 
in Fig. 4 shows a small part of the weld 
that etched darker than the rest of the 
weld. This is shown in Fig. 6 at a higher 
magnification. This area was analyzed by 
energy-dispersive spectroscopy (EDS) 
and was found to contain about 42% Cu 
and 27% Ni. Copper content in the rest 
of the weld, as determined by EDS varied 
from 0.41 to 2.10 at.-%. Figure 7 shows 
that the cracks are intergranular in nature. 

Elemental Mapping and 
Line Analysis 

Elemental mapping and line analysis 
were done for further identification of el- 
ements inside the cracks. Figure 8 shows 
elemental mapping at the crack presented 
in Fig. 6. Line analysis at the same loca- 
tion is shown in Fig. 9. It can be seen from 
both the elemental mapping and line 
analysis that the crack is rich in copper 
and also relatively rich in nickel as com- 
pared to the adjacent weld metal. 

Discussion 

The EDS analysis, elemental mapping, 
and line analysis showed that the small 
darkly etched part of the weld in Fig. 4 is 
primarily an alloy of copper and nickel. This 
part of the weld is probably from a tack weld 
that was made with ERCuNi welding wire. 

It is possible that a mix-up in filler metal 
was realized and the tacks were ground off. 
The removal of cupro-nickel tack weld by 
grinding was incomplete as revealed by Fig. 
4. The chemistry of the residual cupro- 
nickel tack weld and the rest of the weld are 
consistent with the assumption that the rest 
of the weld was made with the gas tungsten 
arc welding (GTAW) process, using the re- 
quired ER316L welding wire, taking dilu- 
tion into consideration. It was concluded 
that accidental use of ERCuNi filler metal 
resulted in copper contamination cracking 
(CCC) due to penetration of molten cop- 
per into the grain boundaries of the weld, 
HAZ, and base metal. The source of cop- 
per is the residual cupro-nickel weld. Cop- 
per is known to penetrate the grain bound- 
aries of an austenitic stainless weld, HAZ, 
and base metal up to a zone that experi- 
ences a temperature higher than the melt- 
ing point of copper (Refs. 2-7). Solidifica- 
tion cracking in the weld due to unfavor- 
able chemistry is also possible (Ref. 8). It is 
noted that the third-party lab also inde- 
pendently reported that the welds failed 
due to CCC. 

Accidental use of ERCuNi filler metal 
in lieu of ER316L was possible because 
the project also had 90/10 cupro-nickel 
piping that was welded with the OTA 
process, using ERCuNi filler metal. The 
contractor had set up a fabrication shop 
on the site. Cupro-nickel and stainless 
steel piping spools were being fabricated 
by the same contractor in the same shop 
although in different bays. It was found 
that cupro-nickel spools were being fab- 
ricated during the same time period as the 
failed stainless steels spools. Some of the 
welders were qualified on both materials 
and they were welding in both the bays 
when required. It should be noted that 
three of the leaked welds were welded in 
the field (FB-100, FB-30, and FB-31) and 
the rest were welded in the shop. 

Once the damage mechanism was es- 
tablished as CCC, it was required to es- 
tablish the integrity of thousands of welds 
that were already completed. Hydrotest- 
ing for most of these welds were com- 
pleted. Since the leak was minor and some 
of the girth welds were in inaccessible 
locations, the reliability of the hy- 
drotest/leak test was questionable. 

Fig. 3 — Cracks on both sides of the weld 
(unetched). 

Fig. 4 — The cupro-nickel weld and cracks 
in the weld and FIAZ. 

Fig. 5 — The cracks in the weld and FIAZ 
(right side of the joint). 

Mock Ups 

To develop an inspection plan for the 
completed weld and to ascertain the dam- 
age mechanism, mock ups were welded to 
simulate the failure. Two mock ups were 
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Fig. 6 — C/cwe M/? of weld toe shown in Fig. 4. Fig. 7— Intergranular nature of the cracks. 

Fig. 8 — Elemental mapping at the crack shown in Fig. 6. 

Fig. 9 — Line analysis at the crack shown in Fig. 6. 

welded using pipes of the 
same size (2 in. diameter, 
0.154 in. thick) and grade 
(ASTM A312 Grade 
TP316L). The first mock 
up (Mix-1) was welded 
with the GTA process, 
using ERCuNi welding 
wire, for the complete 
root and ER316L for the 
rest of the passes. The 
second mock up (Mix-2) 
was welded with the GTA 
process, using ER316L 
for the root and the rest 
of the passes, except that 
one full circumferential 

pass at one edge of the capping pass was 
made with ERCuNi. 

Both welds were subjected to dye pen- 
etrant test, radiographic test and hy- 
drotest. These tests were carried out in 
the presence of the project inspectors as 
these tests (except radiography) would be 
used to inspect the suspect welds. The re- 
sults of the dye penetrant tests are shown 
in Figs. 10 and 11. It can be seen from Fig. 
11 that the indication can be minute and 
could be missed. This possibility was high- 
lighted to the inspectors concerned. 

Subsequently both welds were sub- 
jected to radiographic testing. Radi- 
ographs of both welds were interpreted 
to ASME B31.3 requirements by ASNT 
Level II qualified personnel. Linear indi- 
cations were seen in the radiograph of 
Mix-1 and the weld was rejected. No in- 
dications were seen on the radiograph of 
Mix-2 and the same was accepted by the 
film interpreter. This is consistent with 
the DP test results. 

The two welds were subsequently hy- 
drotested and found to leak at a pressure 
of 900 lb/in2 for Mix-1 and at 500 lb/in2 

for Mix-2. The leak during hydrotest was 
very minor and the same is shown in Fig. 
12. It is possible that leaks of this magni- 
tude could have been missed, especially 
at joints in locations inaccessible to the 
inspector. 

Positive metal identification (PMI) was 
done on the pipe and capping pass of the 
weld metal on both the mock ups. The re- 
sults are shown in Table 2. 

To ascertain the correctness of the 
damage mechanism, both mock ups were 
subsequently sectioned and subjected to 
metallographic analysis, elemental map- 
ping, and line analysis. The results of 
these tests were in agreement with what 
was observed on the failed welds. The 
cracks seen in the failed weld were essen- 
tially reproduced on the mock ups. 
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Table 2 - - PMI Results on Mock Ups 

Element (%) Cr Ni Mo Cu 
Mix-1 Pipe 16.39 11.51 1.99 0.36 

Weld 16.89 12.69 2.14 2.79 
Mix-2 Pipe 16.77 11.32 2.01 0.33 

Weld Location 1 15.01 15.55 1.81 14.27 
Weld Location 2 9.39 21.66 1.17 39.96 
Weld Location 3 8.05 21.69 0.99 40.24 

Fig. 10 
Mix-1. 

Dye penetrant test result on 

Fig. 11 
Mix-2. 

Dye penetrant test result on 

Fig. 12 — Mix-1 weld showing minor leak 
at 900 lb/in2 during hydrotest. 

Inspection Plan 

There were several thousand austenitic 
stainless welds in this project. Hydrotest- 
ing for most of the lines was completed by 
the time these leaks were seen. Since the 

extent of leaking during the hydrotest was 
minor and several welds are in elevated 
and inaccessible positions, it was possible 
that some of the leaks were not detected 
by inspection during the initial field hy- 
drotest. Hence, all the austenitic stainless 
steel welds that were welded during the 
time period when cupro-nickel piping 
spools were being fabricated were identi- 
fied. There were about 9500 such welds 
and all joints were considered suspect due 
to the possibility of accidental use of ER- 
CuNi filler metal. It was decided to in- 
spect 5% of the suspect welds, and the 
level of inspection was to be raised based 
on the results. The inspection plan was 
based on the following salient points: 

• All piping in nonhazardous service 
such as instrument air was excluded from 
the inspection plan. 

• Dye penetrant test (DPT) was in- 
cluded in the inspection plan. The DPT 
on mock ups was used to demonstrate the 
manifestation of CCC to the inspectors. 

• Based on the literature (Ref. 9) and 
the present work, CCC cannot be reliably 
detected by radiographic testing. Hence, 
radiographic testing was excluded. 

• The PMI was to be done on four 
locations (12,3,6, and 9 o'clock positions). 
Since use of ERCuNi was possibly re- 
stricted to tack welding, multiple locations 
were specified to increase the possibility 
of detecting the mix up. It was specified 
that Cu content greater than 1% should 
be considered as a possible case of mix- 
up requiring further inspection for con- 
firmation. A lower level of Cu could not 
be set because some heats of A312 Grade 
TP316L pipes had 0.6% Cu, which could 
show up in the weld due to dilution. More- 
over ER316L can contain up to 0.75% Cu 
as per ASME Section II part C 

• Careful inspection was recom- 
mended during hydrotest for the welds 
that were yet to be hydrotested. Leaks on 
the mock ups during hydrotest were 
demonstrated to the inspectors. 

• Some of the critical lines were rec- 
ommended to be rehydrotested. 

• Some of the 90/10 cupro-nickel welds 
were also included in the inspection plan 
due to the possibility of accidental use of 
ER316L welding wire. 

Inspection results on about 425 suspect 
welds did not show any indication of pos- 
sible CCC. The scope of inspection was 

not increased any further. The plant has 
been commissioned without reporting any 
leakage. 

Conclusions 

Austenitic stainless steel welds leaked 
during hydrotest due to CCC caused by 
accidental use of cupro-nickel filler metal. 
These cracks could not be detected by ra- 
diographic testing that preceded leak test- 
ing. Mock ups simulating the mix up of 
filler metal were welded and tested to as- 
sist in inspection of suspect welds and to 
ascertain the correctness of the damage 
mechanism. A detailed inspection plan 
comprising of DPT test, PMI, and hy- 
drotest was developed for inspection of 
the completed welds that were suspected 
to have CCC> 
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Oil Industry Challenges 
for the 21st Century 

BY HARDY H. CAMPBELL I 

Everyone is keenly aware of how vital 
oil and gas are to the economy, industry, 
and fabric of modern industrial societies. 
The slightest uptick in the prices of these 
essential hydrocarbons is watched with 
trepidation, fear, and a clutching of every- 
one's wallet. Everyone, too, has seen the 
ubiquitous laced towers gushing black gold 
in movies and TV shows, the very imagery 
of some Texas wildcatter striking it rich. 

A Drilling 101 Primer Course 

These towers are either derricks or 
masts (Fig. 1), which are the principal 
structures used to drill for oil. Both have 
the primary function of supporting very 
long lengths of steel pipes, known as drill 
strings, that drill into the concealing earth 
to find that precious liquid beneath. These 

drill strings, which can reach 45,000 ft in 
length, are extremely heavy (up to 750 
tons), and hence the supporting der- 
ricks or masts must be stout and robust 
steel assemblies. 

Additionally, these towers are sup- 
ported on a drill floor that is part of a 
larger substructure, often called a drilling 
equipment structure (DES, see lead 
photo), that contains various ancillary 
equipment required to support the drilling 
operations, such as the drilling mud sup- 
ply tanks, circulation pits, "iron rough 
necks" (Fig. 2), etc. The popular term for 
the whole kit 'n' kaboodle is "drilling rig" 
— Fig. 3A, B. The drilling rig, in turn, is 
supported on some kind of foundation. 
Onshore, it's supported on top of com- 
pacted or wood-matted dirt, and offshore, 
it is supported on top of steel girders. 

That, in the proverbial nutshell, is a very 
rough 'Drilling 101' primer intended to 
give the reader a sense of the complex 
and heavy welded steel structures re- 
quired to seek the lifeblood of 21st cen- 
tury civilization. 

Factors Affecting Welded vs. 
Bolted Designs 

Since welding plays such a significant 
role in the oil and gas industry, this article 
showcases some of the popular fabrication 
approaches, problems, and economic so- 
lutions unique to the industry. 

Masts are typically welded, as opposed 
to derricks that are bolted. The reasoning 
is that masts are typically permanent 
structures that are shipped as a single, 
complete   assembly  to  the   drill  site. 

HARDYH. CAMPBELL HI (hardycampbell@aol.com), EE., is a consultant welding and structural engineer with Pazuzu Engineering, 
Houston, Tex., and a long-time member and past secretary of the Dl Committee on Structural Welding and several of its subcommittees. 
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Fig. 1 — This mast will be carried to the drilling site on a truck in a fully horizontal position 
and then raised into operating position. 

Fig. 2 —A welcome tool of the trade. The 
"iron rough neck" manipulates drill pipe in 
and out of the well hole, a job previously 
performed manually by the rig crew. 

whereas derricks my be erected either as a 
single piece or as an erector-set-type as- 
sembly on site. However, with the cost of 
such piece-by-piece erection going up 
every day, this theory behind the bolted 
justification is questionable. The DES 
substructures, on the other hand, are al- 
ways welded except where the bolted 
equipment supports or other mainte- 
nance-removable items are called for. 
Mud tanks, circulating pits, anchor sup- 
ports, crown blocks, racking boards, and 
all the other sundry bits and pieces of a rig 
are almost always welded. 

Factors Affecting the Designs 

A fundamental issue with most rigs is 
weight. Whether a rig is intended for on- 
shore or offshore drilling, weight imposes 
a significant penalty on transportation and 
structural/foundation design. Thus, ef- 
forts to minimize weight are a principal 
design goal, and this often requires the use 
of high-strength steels and carefully con- 
trolled welding procedures (WPSs). 

The skid bases are typically heavy gird- 
ers that support a drilling equipment 
structure and allow it to move to different 
well locations, using heavy-duty horizon- 
tal jacks. These skid bases are nonredun- 
dant built-up girders supporting heavy 
loads in all kinds of severe conditions, in- 
cluding very cold temperatures in places 
like Alaska and Siberia. Failure of these 
beams would be crippling, if not cata- 
strophic, to the drilling program. As such, 
they require very high toughness steels 
and   welds.   Though   the   traditional 

quenched and tempered ASTM steels 
such as 100-ksi A514 have been popular 
for these applications for onshore rigs, the 
need in the offshore industry for a pre- 
mium toughness steel has necessitated the 
use of lower-strength alternatives. Typi- 
cally, for such applications, API 2Y and 
2W plate steels are preferred in the 60-ksi 
grade, even though weight savings are not 
maximized to the extent that A514 could 
provide. This is because there are steel 
producers who have a proven history in 
rolling 2Y and 2W with the crack-tip open- 
ing displacement (CTOD) properties that 
clients require for such critical elements. 
The CTOD tests are a fracture-mechan- 
ics-based quantitative assessment of re- 
sistance to brittle fracture and propaga- 
tion, as opposed to the popular Charpy 
V-notch (CVN) tests, which are a qualita- 
tive cracking evaluation. 

Having said that, the 2Y and 2W S-ll 
supplement that must be invoked to re- 
quire the steel producer to provide these 
CTOD tests calls for the American Petro- 
leum Institute's API RP 2Z, Recommended 
Practice for Preproduction Qualification for 
Steel Plates for Offshore Structures, to be 
used, and this document also requires CVN 
tests. All of these are expensive and time- 
consuming tests that only specialist labs 
should be trusted to perform. 

The reader may well ask why ASTM 
ASM could not be CTOD tested as well. 
The fact is that the CTOD values required 
(for example, 0.30 mm at -10oC or lower) 
would be difficult to achieve in this high- 
yield steel, so the client, in effect, is willing 
to accept the weight penalty for the en- 

hanced confidence in service reliability. It 
should be noted that, even though the API 
RP 2Z tests are made with welds, the pro- 
cedures are not intended to be WPSs for 
production welding. Rather, the welds are 
made to test the base metal heat-affected 
zone (HAZ) for microstructural sensitiv- 
ity to cracking. The fabricator would be re- 
sponsible for the testing of WPSs, which 
would have to be controlled by the fairly 
strict boundaries established by the steel 
producer's RP 2Z testing protocol. 

The API design and fabrication docu- 
ment for drilling rigs is API 4F, Specifica- 
tion for Drilling and Well Servicing Struc- 
tures. This document provides inspection 
requirements for welds that should guide 
the design engineer in weld type selection. 

Clause 11.3.4 of the current third edi- 
tion requires that all complete-joint-pene- 
tration (CJP) or partial-joint-penetration 
(PJP) groove welds on a rig that are 
loaded in tension and that are loaded up 
to or beyond 70% of their allowable 
stresses, be inspected with a volumetric 
nondestructive examination (NDE) 
method per Section 6 of AWS Dl.l, Struc- 
tural Welding Code — Steel. For portability 
as well as safety reasons, ultrasonic testing 
(UT) is the preferred method. 

For the CJP welds, this imposes no 
undue hardship. Welds that penetrate the 
entire thickness are easy to scan with UT's 
acoustic energy. Any reflectors found at 
the root will be discontinuities that could 
be rejectable based on size and reflected 
energy, i.e., indication rating. However, 
PJP welds only partially penetrate thick- 
nesses. The UT scans of PJP welds will in- 
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Fig. 3 —A — This drilling rig is mounted on a barge in the Gulf of Mexico. Typically, these drill in shallow waters; B — the Sakhalin rig mast 
is clad with stainless steel panels to protect the drilling crew from the harsh Siberian weather. This land-based offshore drilling arrangement is 
needed because the Sea of Okhotsk is frozen about four months out of the year. The rig is designed to be resistant to the earthquakes that fre- 
quent the area, and operate in severe -40°F winter temperatures. 

evitably provide a screen indication at the 
root, where the welds have failed to com- 
pletely seal the abutting gap between the 
two elements to be attached. Such reflec- 
tors can be interpreted as cracks, which 
are always prohibited, even though such 
"natural" reflectors are a built-in part of 
the PJP design. So the UT operator will 
face a conundrum: reject the reflector as a 
weld defect based on its size and indica- 
tion or accept the indication as being an 
innocuous part of the design. Clearly, the 
latter interpretation is not part of an NDE 
operator's purview; he or she can only re- 
port what they see on the screen and grade 
it based on the code's strict evaluation 
protocol. So, the weld may be rejected 
when it is perfectly suitable for its in- 
tended use. 

Such complications unnecessarily drive 
up costs and add delays. Additionally, the 
UT accept-reject criteria for Section 6 are 
based on CJP welds; therefore, strictly 
speaking. Section 6 should not be used for 
UT evaluation of PJP welds in the first 
place. But, as indicated above, even if it 
was, it would be unwise to do so. So, there 
are two solutions. The least-preferred op- 
tion is to have the NDE Level III inspec- 
tor responsible for writing NDE proce- 
dures to develop a procedure based on 
PJP welds and recognize the built-in re- 
flectors prior to production scanning. 
There are several ways to do this, but the 
Dl.l, Annex S, UT Examination of Welds 
by Alternative Techniques, provides 
guidelines on how to do this for mock-up 
PJP welds. 

My personal preference for a whole 
host of other non-NDE-related reasons is 
to do away with PJP welds altogether. The 
perceived economies of such welds are il- 
lusory, but the final PJP coup d'grace, for 

rig designers at least, should be this NDE 
clause, which faces a number of difficulties 
independent of fabrication costs. I per- 
sonally recommend using CJP and fillet 
welds exclusively for drilling rigs. CJPs are 
readily inspected volumetrically with UT, 
while fillets are routinely tested using 
magnetic particle. 

An additional requirement even when 
only CJP welds are used is frequently neg- 
lected; the design engineer has to identify 
which CJP welds are subject to the tensile 
70% threshold so that the fabricator can 
instruct its NDE operators as to which 
welds require UT. Such indications are 
preferably done on drawings. This re- 
quirement may be negated if the designer 
requires all CJP welds to be ultrasonically 
tested, but this approach is probably 
overkill. Not all CJP welds merit UT, un- 
less they are critical elements. In any case, 
the engineers designing rigs need to be 
aware of their NDE responsibilities. 

The preferred shop welding process is 
gas shielded flux cored arc welding 
(FCAW-G). For most applications, 70 ksi 
tensile strength electrodes are adequate. 
However, for good toughness joints in 50- 
ksi steels, 80-ksi electrodes have been fre- 
quently selected because of the higher- 
nickel contents in the wires. The use of 
equivalent toughness 70-ksi electrodes is 
now coming into vogue. The use of AWS 
Dl.l prequalified joint details is encour- 
aged, even when WPSs require qualifica- 
tion testing. Prequalified WPSs are not 
uncommon, though, since most of the 
ASTM, API, and ABS steels used in rigs 
are selected from Dl.l's Table 3.1, and 
toughness testing is not always a client or 
code mandate. But drilling companies that 
do business overseas frequently deal with 
foreign contractors, who face the issue of 

having non-Dl.l steels readily available, 
rather than the standard grades American 
fabricators are accustomed to using. 

Using such steels requires WPS testing, 
regardless of how similar in chemistry, 
strength, and properties these might be to 
the Dl.l "prequalified steels." This im- 
poses extra costs that many think are un- 
justified, considering the high qualify of 
many of these foreign "equivalents." Alas, 
other than the engineers of record having 
the freedom to do as they please with code 
requirements, the fabricator has no option 
but to qualify the WPS that uses this un- 
listed steel. Unfortunately, many struc- 
tural and mechanical engineers have only 
a cursory knowledge of metallurgy or 
welding and are reluctant to grant such 
waivers. However, the AWS Dl Structural 
Welding Committee Task Group on Ma- 
terials recently made the addition of pre- 
qualified non-U.S. steels a priority for in- 
clusion in future Dl.l editions. Hopefully, 
these steels will first appear in the 2015 
edition. This will be a boon to rig fabrica- 
tors outside the United States as well as 
drilling contractors working overseas. 

Welding Is Essential 

This article presents a very brief 
overview of some welding topics pertinent 
to a small slice of the oil and gas industry. 
Pipelines, offshore platforms, floating 
drilling units, refineries, coastal offloading 
terminals, and a whole host of other es- 
sential petroleum infrastructural elements 
also rely on welding for safety and in- 
tegrity, and each has its own unique re- 
quirements, challenges, traditions, and 
idiosyncrasies. Suffice it to say that weld- 
ing is to oil as rain is to crops. Without the 
one you can hardly have the other.4 

FEBRUARY 2010 



, 

At last there's a D1 for 
** trengthening and A 
I repairing existm 

structures r 

r : 

i 
^    ^ 

Since the first D1 standard in 1928, the AWS D1 structural welding series has 
provided a consensus of the finest minds in the industry on the most reliable 
approaches to welding new structures. 
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What Caused Corrosion 
in a Refinery's Sour 

Water Unit? 
The reasons for failures of Alloy 20 piping due to corrosion near welds 

were analyzed and some mitigation recommendations developed 

BY JORGE J. PERDOMO 

As part of the sour water unit system at 
the CITGO Petroleum Corp. refinery in 
Lake Charles, La., the pH of ammonia- 
containing sour water upstream of the sour 
water stripper vessel is controlled by adding 
15% by weight (15 wt-%) sulfuric acid so- 
lution. A dilute sulfuric acid addition is used 
to control pH between 7 and 9 to ensure 
that H2S is effectively stripped in the ves- 
sel overhead into the sour water gas stream. 

The sour water dilute acid injection 
system of Alloy 20 (UNS N08020) mate- 
rial, a sulfuric acid-resistant alloy, was 
specified. The line operates at 30 lb/in.2 

and 1250F maximum temperature at a 
maximum velocity of 2.6 ft/s. 

Alloy 20 is a fully austenitic stainless 
steel alloy used as an upgrade over carbon 
steel and Type 300 series stainless steels to 
provide corrosion resistance in sulfuric acid 

service. It contains niobium for stabiliza- 
tion against sensitization and intergranu- 
lar attack. Alloy 20's nickel content pro- 
vides improved resistance to chloride stress 
corrosion cracking and boiling sulfuric acid 
conditions over stainless steel alloys with a 
lesser amount of nickel (Ref. 1). 

Laboratory corrosion data under static 
conditions (Ref. 1) show corrosion rates 
below 4 mils per year (mpy) penetration 
for the operating conditions stated above. 
Technical Document API 581 Appendix 
G (Ref. 2) indicates a maximum corrosion 
rate of 5 mpy at a flow rate of 2.6 ft/s. 

For this article, failures of Alloy 20 pip- 
ing at corrosion rates in excess of 45 mpy 
near welds after three years at the service 
conditions stated above were analyzed. 
The causes for failures and some mitiga- 
tion recommendations are shown. 

Material 

The piping and fittings in the acid in- 
jection system corresponded to ASTM- 
approved materials B 464 and B 462, re- 
spectively. Grade UNS No. N8020 (aka 
Alloy 20), and design in accordance with 
the requirements of the ASME B31.3, 
Process Piping Code. The piping was 1.0 
in. diameter with 0.133-in.-thick nominal 
wall (Schedule 40). Piping-to-fitting con- 
nections were of socket-weld design 
joined with the manual gas tungsten arc 
welding (GTAW) process and matching 
filler metal ER320LR (low residuals) per 
AWS A5.9/A5.9M:2006, Specification for 
Bare Stainless Steel Welding Electrodes and 
Rods, with 100% argon shielding gas. The 
fillet weld leg size was approximately 0.233 

Pin Hoi* 

Fig. 1 —Pin hole found on the outside of the pipe next to a socket 
weld welded to a coupling (removed). (Scale in inches.) 

Fig. 2 — Cross section of pipe end from Fig. 1 next to a socket weld 
welded to a coupling (location highlighted in dashed area) previ- 
ously removed with a grinder on the outside. (Electrolytic oxalic 
etch. Scale in inches.) 

JORGE J. PERDOMO (perdomodjj@hotmail.com) is senior metallurgical engineer, Fixed Equipment Reliability Group, CITGO Petroleum 
Corp., Lake Charles, La. 
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Fig. 3 — Inside corrosion ofl-in. pipe welded to slip-on flange as 
seen from the inside of the forged flange. Pipe diameteris 1 in. 

Fig. 4—Inside corrosion of I -in. pipe welded to slip-on flange after 
axially splitting the sample. (Scale in inches.) 

Fig. 5 — Metallographic cross section of 
pipe-to-flange joint area showing preferen- 
tial crevice corrosion in the gap formed be- 
tween pipe and flange (area highlighted in 
Fig. 3). (Electrolytic oxalic etch.) 

x 0.133 in., achieved with two weld passes. 
The chemical composition of one of the 
pipe and weld components that failed was 
analyzed by means of optical emission 
spectroscopy. Results are shown in Table 
1. 

Visual Observation 

The system experienced several pin- 
hole leaks. This article concentrates on 
leaks confined at socket weld areas be- 
tween a pipe and a fitting (coupling, 
elbow, or flange). All of them had similar 
characteristics, which are exemplified in 
the visual description of two different pipe 
failures grouped in Figs. 1-5. Visual in- 
spection of the failed components showed 
the following: 
• A pinhole visible on the outside next to 

a fillet weld — Fig. 1. 
• Preferential corrosion inside the pipe 

and fillet weld that joined the pipe to 
the flange (or fitting) as seen in Figs. 
2-4. 

• Preferential corrosion of the piping end. 
Also some corrosion within a crevice 
formed between the pipe end and the 

Table 1 - - Optical Emission Spectroscopy Results of Piping 

SB-464 UNS Pipe AWS A5.9 Weld 
N8020 E320LR 

C 0.07 max 0.02 0.025 max 0.02 
Mo 2.00-3.00 2.10 2.00-3.00 2.92 
Nb 8x%C-1.00 0.32 8x%C-0.40 0.3 
Cu 3.00-4.00 3.94 3.00^1.00 3.28 
Ni 32.50-35.00 32.32 32.00-36.00 32.61 
Fe Balance Balance Balance Balance 
P 0.045 max 0.032 0.015 max 0.009 
S 0.035 max 0.017 0.02 max 0.013 
Si 1.00 max 0.4 0.15 max 0.10 

Mn 2.00 max 2.00 1.5-2.0 1.84 
Cr 19.00-21.00 19.21 19.0-21.0 19.34 

flange (or fitting) as seen in Figs. 1-5. 
• In a few cases, pitting corrosion inside the 

pipe, away from welds, in low points but 
not necessarily through wall — Fig. 6. 

Metaiiography 

Two cross sections from two different 
areas of pipe that corroded were mounted 
for metallographic examination as shown 
in Figs. 2 and 5. No evidence was found 
of grain boundary carbide formation on 
the base metal or the presence of cracks 
in the weld, to indicate preferential cor- 
rosion at grain boundaries or stress cor- 
rosion cracking or any other metallurgi- 
cally related mechanism. 

Discussion 

Chemical analysis confirmed that the 
pipe and weld corresponded to Alloy 20 
base material and corresponding match- 
ing filler metal. Metallographic evalua- 
tion provided no evidence of sensitization 
of the material where corrosion occurred. 

Based on our observations, the follow- 
ing three mechanisms were identified that 
contributed to corrosion in this system: 

Preferential Corrosion of Heat 
Tinted Areas 

The largest amount of wall loss oc- 
curred inside pipe sections at regions 
where heat tint occurred during welding. 
All the socket weld joints in the system 
were welded in the absence of a backing 
(purge) gas. The degree of heat tint color 
in arc welding depends on several factors 
such as the chromium content of the alloy, 
the effectiveness of the shielding gas or 
electrode coating, and other weld param- 
eters such as welding speed. The higher 
the chromium content in the stainless 
steel, the more heat resistant; therefore, 
the development of the heat tint colors is 
delayed. The level of oxygen available for 
the oxidation process also affects the col- 
ors formed. 

In order to show the exact location of 
heat tinted areas and the effects of the 
backing gas two pipe sections were welded 
to a coupling. One side was welded with- 
out backing gas while the other end of the 
coupling was welded with 100% argon at a 
flow rate of 40 ft3/h. Welds were performed 
in the 2G position with the same heat input 
maintained. Subsequently, the joints were 
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Fig. 6 — Pipe section (same as in Fig. 1) showing preferential 
corrosion near welds and pitting corrosion at low point. (Scale 
in inches.) 

Fig. 7—Alloy 20pipe welded through a coupling. The left side 
of the coupling was welded without backing (purge) gas. The 
right side was welded with 100% argon backing gas. (Scale in 
inches.) 

split axially to examine the extent and color 
of heat tinting — Fig. 7. Both sides of the 
coupling exhibited heat tint, although the 
side welded without backing had darker 
and more pronounced colors than the one 
welded with backing gas. 

Stainless steel corrosion resistance is 
enhanced by a stable chromium-rich oxide 
that sits on the surface of this alloy. Heat 
tint left after welding produced a scale 
that was composed of elements that have 
been selectively oxidized of an otherwise 
transparent, homogeneous, and resistant 
chrome oxide film present on the surface 
of an austenitic material (Ref. 3). 

Heat tint is not always necessarily con- 
sidered detrimental to corrosion resist- 
ance and it may be acceptable in some cor- 
rosion environments, and it was not ex- 
pected to be a problem in sulfuric acid so- 
lutions. During the course of the investi- 
gation, it was learned that the water source 
used to dilute concentrated 98% sulfuric 
acid down to 15 wt-% had been contami- 
nated with chlorides in excess of 100 mg/L 
for several days, on several occasions, with 
peak concentrations up to 500 mg/L. It is 
expected the presence of chlorides ions to 
have reduced the corrosion resistance of 
Alloy 20 material as chlorides are known 
to compromise passivity of stainless steels. 
Heat tint is believed to be a problem be- 
cause of the presence of chlorides in the 
dilute acid solution. The presence of these 
oxides along with the chlorides made re- 
passivation of the material difficult and 
allowed for active corrosion. 

Crevice Corrosion 

Crevice and pitting corrosion occurred 
in a gap formed between the pipe end and 
the fitting to which the pipe was being 
welded. Crevices tend to form a local envi- 
ronment different from the bulk where cor- 
rosive (e.g., chlorides) species can concen- 
trate and further disrupt the passive film. 

Pitting Corrosion 

Pitting corrosion was observed in the 
base metal. Although not the cause of the 
failures, it shows the limited corrosion re- 
sistance of Alloy 20 base material to chlo- 
ride-containing sulfuric acid solutions. 
Molybdenum as an alloying element is 
beneficial in mitigating chloride pitting 
corrosion. In the case of Alloy 20, the 
nominal amount of molybdenum present 
(~2.5%) is the same as that of Type 316 
stainless steel. Therefore, it is expected 
Alloy 20 will have limited chloride pitting 
corrosion resistance as does Type 316 
stainless steel. 

Fluid velocity reportedly has an effect 
on corrosion resistance of Alloy 20. 
Higher sulfuric acid velocities are said to 
contribute to higher corrosion rates by 
shifting the material from a passive to an 
active state (Ref. 4). The refinery's system 
operated at 2.6 ft/s, which is considered 
low velocity. However, the geometrical 
change intrinsic with a socket weld design 
could be causing turbulence and higher 
local velocities than anticipated. This 
could be increasing the corrosion rate as 
well, which would explain corrosion of the 
pipe ends of the socket welds. 

Conclusion 

Corrosion of Alloy 20 piping and fit- 
tings resulted from the presence of chlo- 
rides in the 15 wt-% acid solution, weld- 
ing-produced heat tinted surfaces, 
crevices, and geometrical changes caused 
by the socket weld design. 

Recommendations 

The first recommendation that stands 
out is to address the source of chlorides. 
However, with limited sources of chloride- 
free water or unexpected upsets in the sys- 
tem this sometimes cannot be achieved. 

An alternate solution would be upgrad- 
ing to Alloy C-276 or nonmetallic materi- 
als resistant to sulfuric acid. These are re- 
sistant to sulfuric acid solutions contami- 
nated with chlorides. 

Heat tint can be reduced with the use 
of an inert backing gas. However, some 
heat tint will still be present. A combina- 
tion of mechanical and chemical means is 
an effective way to remove it. The pres- 
ence of heat tint in the system is only a 
problem because of the chlorides present 
in the sulfuric acid solution. The protec- 
tiveness of the chromium oxide film can 
be restored by 1) mechanical abrasion for 
removing the heat tinted oxide; 2) subse- 
quently using a pickling solution (or paste) 
containing a mixture of HNO3 and HF to 
remove contaminants and promote pas- 
sivity; and 3) by rinsing the pickling 
medium with enough chloride-free water 
(Ref. 3). This whole procedure poses a 
challenge in applications to small-bore 
piping (< 1.5 in.) as in this system because 
heat-tinted areas are difficult to access. 

One way to decrease the negative ef- 
fect of velocity is to change from a socket 
weld to a butt-joint weld design; however, 
that could be cost prohibitive.• 
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COMING 
EVENTS NOTE: A DIAMOND (*) DENOTES AN AWS-SPONSORED EVENT 

PACE 2010, The Power of Paint & Coatings. Feb. 7-10, Hyatt 
Regency Phoenix, Phoenix, Ariz. Sponsored by the Society for 
Protective Coatings, SSPC. Visit www.pace2010.com. 

•4th Essen Welding India. Feb. 10-12, Bombay Exhibition 
Centre, Mumbai, India. Colocated with Metallurgy India and 
Tube India. Visit www.schweissen-schneiden-india.com. 

•13th Middle East Corrosion Conf. and Expo. Feb. 14-17, Gulf 
Int'l Convention Center, Kingdom of Bahrain. Sponsored by 
AWS Emirates Welding Section, NACE, and Bahrain Society of 
Engineers, and others. Visit www.mecconline.org. 

Int'l Hardware Fair Cologne 2010. Feb. 28-March 3, Cologne, 
Germany. Visit www.hardwarefair.com. 

PICALO 2010, Pacific Int'l Conf. on Applications of Lasers and 
Optics. March 23-25, Shangri-La Hotel, Wuhan, P. R. China. Visit 
www. laserinstitute. org. 

WESTEC 2010. March 23-25, Los Angeles Convention Center, 
Los Angeles, Calif. Visit www.westeconline.com. 

Aluminum Association's 2010 Spring Meeting. April 12, 13, The 
Westin Alexandria, Alexandria, Va. Visit www.aluminum.org. 

Equipment Expo. April 14-17, Garda Exhibition Centre, 
Montichiari, Brescia, Italy. VisA www.foundeq.com. 

Micromanufacturing & Nanomanufacturing Conf. and Exhibits. 
April 14, 15, Hilton Phoenix East/Mesa, Mesa, Ariz. Visit 
www.sme.org. 

GAWDA Spring Management Conf. April 18-20, Hyatt Regency, 
Chicago, 111. Visit Gases and Welding Distributors Assn. 
www.gawda.org. 

Composites Manufacturing 2010. April 20-22, San Diego 
Marriott Mission Valley, San Diego, Calif. Visit www.sme.org. 

The Japan Int'l Welding Show 2010. April 21-24, Tokyo Big Sight, 
Tokyo, Japan. Organized by The Japan Welding Engineering So- 
ciety and Sampo Publications, yisitwww.weldingshow.jp/english. 

Offshore Technology Conf. and Expo. May 3-6, Houston, Tex. 
Visit www.otcnet.org. 

•AWS Detroit Sheet Metal Welding Conf. XIV. May 11-14, 
VisTaTech Center, Livonia (Detroit), Mich. Contact American 
Welding Society Detroit Section at smwc@awsdetroit.org, or visit 
www. awsdetroit. org. 

METEF-FOUNDEQ Int'l Aluminum Expo and Int'l Foundry        •AWS   Weldmex,   Metalform   Mexico,   FABTECH   Mexico. 

Let Phoenix protect your electrodes 
for a high quality weld. 

-Safety yellow color enhances visibility 
-Rugged construction and powder coat 

withstands field abuse 
-Wire-Wrapped heating element provides 

uniform heat within oven chamber 
-Optional calibrated digital thermometer 

-One year product warranty 
-Union made in the U.S.A. 

PhoenixDryRod®!! ovens. Don't risk weld cracking, 
porosity, spatter and costly rework. 

IPHOENTXI 

Phoenix International, Inc.   MAM N 
Milwaukee, Wl 53224 USA 

www.dryrod.com 

For info go to www.aws.org/ad-index 
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www.electronbeam.com 
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May 11-13, Centro Banamex, Mexico City, Mexico. Visit 
www. awsweldmex. com. 

Expo   Mecanica.   May   11-15,   Sao   Paulo,   Brazil.   Visit 
www. biztradeshows. com. 

Laser Additive Manufacturing Workshop. May 11, 12, Houston 
Airport Marriott, Houston, Tex. yisitwww.laserinstitute.org. 

AISC National Steel Construction Conf. and Expo. May 12-15, 
Gaylord Palms Conf. Center, Orlando, Fla. Visit www.aisc.org. 

Montreal Manufacturing Technology Show. May 17-19, Place 
Bonaventure, Montreal, Que., Canada. Visit www.mmts.ca. 

Rapid Conf. & Expo and 3-D Imaging Conf. May 18-20, Disney- 
land Resort Anaheim, Anaheim, Calif. Visit www.sme.org/rapid. 

EASTEC 2010. May 25-27, Eastern States Exposition, West 
Springfield, Mass. Visit www.easteconline.com. 

• LOT 2010, 9th Int'l Conf. on Brazing, High-Temperature 
Brazing, and Diffusion Bonding. June 15-17, Aachen, Germany. 
Sponsored by DVS (German Welding Society), cosponsored by 
AWS, ASM Int'l, and other societies. Visit www.dvs-ev.de/loet2010. 

SkillsUSA, 46th Annual National Leadership and Skills Conf. 
June 20-25, Kansas City, Mo. Visit www.skillsusa.org. 

63rd Annual Assembly IIW. July 11-17, Istanbul, Turkey. Visit 
www.iiw-iis.org. 

21st World Energy Congress. Sept. 12-16, Palais des Congres, 
Montreal, Que., Canada. Visit http://montreal2010.ca. 

IMTS, Int'l Manufacturing Technology Show. Sept. 13-18, 
McCormick Place, Chicago, 111. Visit www.imts.com. 

ICALEO®, Int'l Congress on Applications of Laser & 
Electro-Optics. Sept. 27-30, Anaheim Marriott Hotel, Anaheim, 
Calif. Visit www.icaleo.org. 

Int'l Symposium on Surface Hardening of Corrosion-Resistant 
Alloys. May 25, 26, Case Western Reserve University, Cleveland, 
Ohio. Visit www.asmintemational.org. 

•Beijing Essen Welding & Cutting Fair. May 27-30, New China 
Int'l Exhibition Centre, Beijing, China. Cosponsored by AWS and 
other societies. Visit www.beijing-essen-welding.de. 

SME Annual Conf., Bridging the Gaps. June 6-10, Sheraton 
Music City, Nashville, Tenn. Visit www.sme.org/conference. 

GAWDA, Gases and Welding Distributors Assn., Annual 
Convention. Oct. 3-6, Maui, Hawaii. Visit www.gawda.org. 

MS&T 2010, Materials Science & Technology. Oct.  17-21, 
Houston, Tex. Cosponsored by NACE, AIST, ASM Int'l, TMS, 
and ACerS. Visit www.nace.org. 

EuroBLECH 2010, 21st Int'l Sheet Metal Working Technology 
Exhibition. Oct. 26-30, Exhibition Grounds, Hanover, Germany. 
Visit www.euroblech.com. 

C370SA Cold Saw v | 
has infinitely fa 
variable 

blade speed 
for precise , .., 
cntting   <ksrf! 

• 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 

KMTSna 
KALAMAZOO 

6700 Quality Way 
Portage. Ml 49002 

269-321-6060 
Fax:269-321-6696 
www.kmtsaw.com 

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

QUALITY TOOLS THAT GO TO WORK WITH YOU* 

Unlweld. Biiilding regulators 
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Uniweld can build any 
specialty regulator you need, 
including flowmeters and 
flowgauges for MIG and TIG, 
single and two gas calibrated 
...a//100% tested. 

UNIWELD PRODUCTS, INC. 
2850 RAVENSW00D ROAD 

FORT LAUDERDALE, FL 33312 U.S.A. 
www.uniweld.iom • info,, uniweld.com 

800.323.2111 
Call or email for catalog. 
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•FABTECH International & AWS Welding Show including 
METALFORM. Nov. 2-4, Georgia World Congress Center, At- 
lanta, Ga. This show is the largest event in North America dedi- 
cated to showcasing the full spectrum of metal forming, fabricat- 
ing, tube and pipe, welding equipment, and technology. Contact 
American Welding Society, (800/305) 443-9353, ext. 455; or visit 
www.aws.org. 

ASNT Fall Conf. and Quality Testing Show. Nov. 15-19, Houston 
Convention Center, Houston, Tex. Visit www.asnt.org. 

Power-Gen Int'l. Dec. 14-16, Orange County Convention Center, 
Orlando, Fla. Visit www.power-gen.com. 

13th Int'l Symposium on Tubular Structures. Dec. 15-17, Hong 
Kong. Sponsored by the Subcommission for Tubular Structures 
XV-E of the IIW Visit www.hku.hk/cml/ISTS13/. 

ASM Int'l Courses. Numerous classes on welding, corrosion, 
failure 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 
for automotive lines and integrated cells. Contact Applied Mfg. 
Technologies, (248) 409-2000, www.appliedmfg.com. 

Basic and Advanced Welding Courses. Cleveland, Ohio. Contact 
The Lincoln Electric Co. for schedules, 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. Visit www.sspc.org/training. 

Educational Opportunities 
ASME Section IX Seminars. Feb. 22-24, Houston, Tex.; March 
1-3, Amsterdam, The Netherlands; March 15-17, Las Vegas, 
Nev. Presented by Walter J. Sperko. Visit www.asme.org. 

Machinery Vibration Analysis. Feb. 23-26, Westbrook, 111. 
Emphasizes the effects of vibration on mechanical equipment, 
the instrumentation used to measure vibration, techniques used 
for vibration analysis and control, and vibration correction. 
Contact The Vibration Institute, www.vibinst.org; vibinst@att.net; 
(630) 654-2254. 

Boiler and Pressure Vessel Inspectors Training Courses and 
Seminars. Columbus, Ohio. Call (614) 888-8320; visit 
www. nationalboard. org. 

Brazing School. May 11-13, Wall Colmonoy Aerobraze 
Cincinnati, Ohio. Contact Lydia Lee (248) 585-6400, ext. 252; 
lydialee@wallcolmonoy.com; or visit www.wallcolmonoy.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. 

WWW. GULL CD. COM 

PIPE KAT® - Orbital Welder 
HIGH DEPOSIT RATE 

QUICK SETUP TIME 

PIPE 
ORBITAL WELDING SYSTEM 

Uses carriage design for 
simple and quick installation 

Precision remote control 

For pipe 14in (355.6mm] 
outside diameter or larger 

•\. 

GULLCD   INTERNATIONAL  INC. -  U.5.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 

WHERE SKILLS 
ARE LEARNED 

& CAREERS BEGIN 
•Mig-Tig-Stick-Pipe Welding 
• 40 Hr. - 12 Week Courses 
• New Classes Starting Monthly 
• Over 550 Students Since 2004 
• Nationally & Internationally 
Recognized 

• Maximum of 10 Students Per Class 

28011st Ave No 4329 Centurion Drive 
Fargo, ND 58102 Bismarck, ND 58504 
(888) 356-0871 (888) 356-0871 

www.learntoweld.com 
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CWI/CWE Course and Exam. Troy, Ohio. This is a 2-week prepa- 
ration and exam program. For schedule, contact Hobart Institute 
of Welding Technology, (800) 332-9448, 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. Contact: 
Welder Training & Testing Institute, (800) 223-9884, 
info@wtti.edu; visit www.wtti.edu. 

CWI Preparatory and Visual Weld Inspection Courses. Classes 
presented in Pascagoula, Miss., Houston, Tex., and Houma and 
Sulphur, La. Contact: Real Educational Services, Inc., (800) 489- 
2890, info @realeducational. com. 

Environmental Online Webinars. Free, online, real-time semi- 
nars conducted by industry experts. For topics and schedule, visit 
www. augustmack. com. 

EPRI NDE Training Seminars. EPRI offers NDE technical skills 
training in visual examination, ultrasonic examination, ASME 
Section XI, and UT operator training. Contact Sherryl Stogner, 
(704) 547-6174; sstogner@epri.com. 

Essentials of Safety Seminars. Two- and four-day courses are 
held at numerous locations nationwide to address federal and 
California OSHA safety regulations. Contact American Safety 
Training, Inc., (800) 896-8867, www.trainosha.com. 

Fabricators and Manufacturers Assn. and Tube and Pipe Assn. 
Courses. Call (815) 399-8775; 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. Contact Industrial Scientific Corp., (800) 
338-3287; www.indsci.com. 

Gas Detection Made Easy Courses. Online and classroom 
courses for managing a gas monitoring program from gas detec- 
tion to confined-space safety. Contact Industrial Scientific Corp., 
(800) 338-3287; www.indsci.com. 

Hellier NDT Courses. Contact 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. Contact TEST NDT, LLC, 
(714) 255-1500, www.testndt.com. 

Laser Safety Online Courses. Courses include Medical Laser 
Safety Officer, Laser Safety Training for Physicians, Industrial 
Laser Safety, and Laser Safety in Educational Institutions. 
Contact 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. Contact Laser Institute of America, (800) 345-3737, 
www. laserinstitute. org. 

Machine Safeguarding Seminars. Contact Rockford Systems, 
Inc., (800) 922-7533, www.rockfordsystems.com. 

Machining and Grinding Courses. Contact TechSolve, 
www. TechSolve.org. 

NACE Int'l Training and Certification Courses. Contact 
National Assoc. of Corrosion Engineers, (281) 228-6223, 
www.nace.org. 

NDE and CWI/CWE Courses and Exams. Allentown, Pa., and at 
customers' locations. Contact Welder Training and Testing 
Institute, (800) 223-9884, www.wtti.edu. 

Plastics Welding School. A two-day, hands-on course for certifi- 
cation to European DVS-approved plastics welding standards for 
hot gas and extrusion techniques. Contact Malcom Hot Air 
Systems, www.plasticweldingtools. com. 

Preparation and Exam for AWS Certified Welding Inspec- 
tor/Educator. Two-week-long courses beginning Feb. 22, April 
12, May 17, June 21, Aug. 9, Sept. 20, Nov. 1, and Nov. 29. Con- 
tact Hobart Institute of Welding Technology, Troy, Ohio; (800) 
332-9448; hiwt@welding.org; www.welding.org. 

Preparation and Exam for AWS Certified Welding Supervisor. 
One-week-long course begins May 3 and Oct. 18. Contact 
Hobart Institute of Welding Technology, Troy, Ohio; (800) 332- 
9448; hiwt@welding.org; www.welding.org. 

Protective Coatings Training and Certiflcation Courses. At vari- 
ous locations and online. Contact The Society for Protective Coat- 
ings. Call (877) 281-7772, www.sspc.org. 

Shielded Metal Arc Welding of 2-in. Pipe in the 6G Position — 
Uphill. Troy, Ohio. Contact Hobart Institute of Welding Tech- 
nology, (800) 332-9448, www.welding.org. 

Structural Welding: Design and Specification Seminars. March 
30, Chicago/Elk Grove Village, 111.; April 13, Secaucus/ 
Meadowlands, N.J.; April 20, Los Angeles/Buena Park, Calif. 
Contact Steel Structures Technology Center, 
www.steelstructures.com, (734) 878-9560. 
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AWS Certification Schedule 
Certification Seminars, Code Ciinics and Examinations 

Application deadlines are six weeks before the scheduled seminar or exam. Late applications will be assessed a $250 Fast Track fee. 

Certified Welding Inspector (CWI) 
LOCATION SEMINAR DATES EXAM DATE 

Houston, TX Mar. 7-12 Mar. 13 
Norfolk, VA Mar. 7-12 Mar. 13 
Perrysburg, OH EXAM ONLY Mar. 13 
Miami, FL EXAM ONLY Mar. 18 
Indianapolis, IN Mar. 14-19 Mar. 20 
Portland, OR Mar. 14-19 Mar. 20 
Rochester, NY EXAM ONLY Mar. 20 
Corpus Christi, TX EXAM ONLY Mar. 20 
Boston, MA Mar. 21-26 Mar. 27 
Phoenix, AZ Mar. 21-26 Mar. 27 
Anchorage, AK Mar. 21-26 Mar. 27 
Chicago, IL Mar. 21-26 Mar. 27 
York, PA EXAM ONLY Mar. 27 
Miami, FL Mar. 28-Apr. 2 Apr. 3 
Dallas, TX Apr. 11-16 Apr. 17 
Knoxville, TN EXAM ONLY Apr. 17 
Springfield, MO Apr. 18-23 Apr. 24 
Mobile, AL EXAM ONLY Apr. 24 
St. Louis, MO EXAM ONLY Apr. 24 
Portland, ME Apr. 25-30 May 1 
Las Vegas, NV Apr. 25-30 May 1 
Waco, TX EXAM ONLY May 1 
Baton Rouge, LA May 2-7 May 8 
San Francisco, CA May 2-7 May 8 
Nashville, TN May 9-14 May 15 
Jacksonville, FL May 9-14 May 15 
Baltimore, MD May 9-14 May 15 
Corpus Christi, TX EXAM ONLY May 15 
Detroit, MI May 16-21 May 22 
Miami, FL May 16-21 May 22 
Albuquerque, NM May 16-21 May 22 
Long Beach, CA EXAM ONLY May 29 
Spokane, WA Jun. 6-11 Jun. 12 
Oklahoma City, OK Jun. 6-11 Jun. 12 
Birmingham, AL Jun. 6-11 Jun. 12 
Miami EXAM ONLY Jun. 17 
Hartford, CT Jun. 13-18 Jun. 19 
Pittsburgh, PA Jun. 13-18 Jun. 19 
Beaumont, TX Jun. 13-18 Jun. 19 
Corpus Christi, TX EXAM ONLY Jul. 10 
Miami EXAM ONLY Jul. 15 
New Orleans, LA Jul. 11-16 Jul. 17 
Phoenix, AZ Jul. 11-16 Jul. 17 
Orlando, FL Jul. 18-23 Jul. 24 
Milwaukee, WI Jul. 18-23 Jul. 24 
Los Angeles, CA Jul. 18-23 Jul. 24 
Sacramento, CA Jul. 18-23 Jul. 24 
Kansas City, MO Jul. 25-30 Jul. 31 
Cleveland, OH Jul. 25-30 Jul. 31 
Louisville, KY Jul. 25-30 Jul. 31 
Denver, CO Aug. 1-6 Aug. 7 
Philadelphia, PA Aug. 1-6 Aug. 7 
Chicago, IL Aug. 8-13 Aug. 14 
San Diego, CA Aug. 8-13 Aug. 14 
Miami, FL Aug. 8-13 Aug. 14 
Charlotte, NC Aug. 15-20 Aug. 21 
San Antonio, TX Aug. 15-20 Aug. 21 
Bakersfield, CA Aug. 15-20 Aug. 21 
Rochester, NY EXAM ONLY Aug. 21 

For information on any of our seminars and certification programs, visit 
our website at www.aws.org/certitication or contact AWS at (800) 443- 
9353, Ext. 273 for Certification and Ext. 455 for Seminars. Please apply 
early to save Fast Track fees. This schedule is subject to change without 
notice. Please verify the dates with the Certification Dept. and confirm 
your course status before making final travel plans. 
©AWS 2010     CERI324-02 

9-Year Recertification Seminar for CWI/SCWI 
SEMINAR DATES EXAM DATE 

Mar. 15-20 NO EXAM 
Apr. 12-17 NO EXAM 
May 3-8 NO EXAM 
Jun. 7-12 NO EXAM 
Jul. 12-17 NO EXAM 
Aug. 23-28 NO EXAM 
Sept. 20-25 NO EXAM 
Oct. 4-9 NO EXAM 
Nov. 29-Dec. 4 NO EXAM 

LOCATION 

Dallas, TX 
Miami, FL 
Sacramento, CA 
Pittsburgh, PA 
San Diego, CA 
Orlando, FL 
Denver, CO 
Dallas, TX 
Miami, FL 
For current CWIs and SCWIs needing to meet education requirements without 
taking the exam. If needed, recertification exam can be taken at any site listed 
under Certified Welding Inspector. 

Certified Welding Supervisor (CWS) 
LOCATION SEMINAR DATES EXAM DATE 

New Orleans, LA Apr. 19-23 Apr. 24 
Minneapolis, MN Jul. 19-23 Jul. 24 
Miami, FL Sept. 13-17 Sept. 18 
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 Mar. 8-12 Mar. 13 
Miami, FL Apr. 19-23 Apr. 24 
Allentown, PA May 17-21 May 22 
Miami. FL Jun. 21-25 Jun. 26 
Miami, FL Jul. 26-30 Jul. 31 
Miami, FL Oct. 18-22 Oct. 23 
Radiographic Interpreter certification can be a stand-alone credential or 
can exempt you from your next 9-Year Recertification. 

Certified Welding Sales Representative (CWSR) 
LOCATION SEMINAR DATES EXAM DATE 

Houston, TX Mar. 31-Apr. 2 Apr. 2 
Miami, FL May 5-7 May 7 
Chicago, IL Jun. 9-11 Jun. 11 
Miami, FL Aug. 25-27 Aug. 27 
Indianapolis, IN Sept. 22-24 Sept. 24 
Atlanta, GA Nov. 17-19 Nov. 19 
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 Inspector. No 
preparatory seminar is offered. 

Certified Robotic Arc Welding (CRAW) 
LOCATION 

ABB, Inc., Auburn Hills, MI 
Lincoln Electric, Cleveland, OH 
Wolf Robotics, Ft. Collins, CO 
ABB, Inc., Auburn Hills, MI 
Wolf Robotics, Ft. Collins, CO 
ABB, Inc., Auburn Hills, MI 
ABB, Inc., Auburn Hills, MI 

International CWI Courses and Exams 
Please visit http://www. aws. orglcertificationlinter_contact. html 

WEEK OF: CONTACT 

Mar. 1 (248) 391-8421 
Mar. 1 (216) 383-8542 
Mar. 8 (970) 225-7736 
Apr. 5 (248) 391-8421 
Apr. 19 (970) 225-7736 
May. 3 (248) 391-8421 
Jun. 7 (248) 391-8421 

American Welding Society' 



BY HOWARD M. WOODWARD 

Industry Leaders Recognized at the Show 

r/ze 2010 AWS board of directors are shown at the FABTECH International & AWS Welding Show, held Nov. 15-18, 2009, in Chicago, III. 

Shown (from left) are Glenn Oyler, David I. Landon, lames "Rusty" Franklin, Yu Ming Zhang, Douglas D. Kautz, and Kevin A. Lyttle. 

The 2009 class of five AWS Counselors 
and one AWS Fellow were inducted dur- 
ing the FABTECH International & AWS 
Welding Show held Nov. 15-18, 2009, in 
Chicago, 111. 

Yu Ming Zhang was inducted as an 
AWS Fellow. Dr. Zhang was recognized 
for being a pioneer and a leader in the de- 
velopment of innovative welding 
processes, and welding process sensing 
and control, which directly supports the 
shipbuilding industry. Also, this year, he 
was a recipient of the A. F. Davis Silver 
Medal Award, detailed on the next page. 

Counselor James "Rusty" Franklin 
was recognized for his more than 30 years 
of contributions to the industry, working 
both nationally and internationally to pro- 
mote important safety-related innovation, 
equipment, and education. 

Counselor Douglas D. Kautz was rec- 
ognized for his work in electron beam and 
laser beam welding technology and for his 
achievements as a metallurgical engineer 
and organizer. 

Counselor David J. Landon, District 16 
director, was cited for his leadership and 
expertise, which covers a broad spectrum 

of the industry from construction to man- 
ufacturing to consulting on welding issues. 

Counselor Kevin A. Lyttle was cited for 
making significant technical contributions 
to the industry in the areas of welding con- 
sumables, process development, and de- 
velopment of high-strength steel welding 
products. 

Counselor Glenn Oyler was cited for 
his long and distinguished career in the 
welding industry serving in leadership po- 
sitions and in research and development 
that impacted the power and pressure ves- 
sel sectors and other key industries. 
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Wayne Thomas Horst Cerjak Darryl Main Kehai Li Yu Ming Zhang Valdemar Malin 

Comfort A. Adams Lecture Award 
Innovative Developments in FSW 

Wayne Thomas currently is pursuing a 
PhD in materials research and innovation 
at Bolton University Centre, UK. In 1959, 
he began his career at Baldwins, Ltd., as 
a craft apprentice where he progressed to 
a boilermaker/fabricator. In 1964, he 
joined B.S.C., Machynys Works, where he 
served as project leader for friction weld- 
ing, and later as planning engineer and 
estimator for its Fabrication and Welding 
Departments. He has been with The 
Welding Institute (TWI) since 1983, 
where he served as principal research en- 
gineer. Thomas has published numerous 
technical papers. He has received the Sir 
William J. Larke Medal, the Japanese 
Welding Society Welding Process Tech- 
nology Award for inventing and develop- 
ing a friction stir welding method, the 
Samuel Wylie Miller Memorial Medal 
Award, the IIW Evgenij Paton Medal, and 
the American Society of Manufacturing 
Engineers Award. 

Adams Memorial Membership Award 
Horst Cerjak served as head of the In- 

stitute for Materials Science and Welding 
at Graz University of Technology, Aus- 
tria, from 1982 until 2008. He received his 
PhD from the Technical University, Han- 
nover, Germany. In 1967, he joined 
Siemens AG Nuclear Power, where he be- 
came general manager, materials and 
welding. He has authored more than 350 
scientific papers and 13 books in the fields 
of nuclear materials, materials develop- 
ment, weldability, modeling approaches, 
and creep-resistant steels. Cerjak intro- 
duced the IWE education at his univer- 
sity, served from 2004 to 2007 as vice rec- 
tor academics, and is founder and chair- 
man of the IIW international seminar, 
Numerical Analysis of Weldability. He has 
received the IIW Sossenheimer Software 
Innovation Award, IIW Yoshiaki Arata 
Award, and the Dr. Wolfgang-Houska 
Price Award for research. 

Howard E. Adkins Memorial 
Instructor Membership Award 

Darryl K. Main holds a master's de- 
gree in education. He began his teaching 
career in 1988 at Stanwood High School, 
Stanwood, Wash., as an agriculture sci- 
ence teacher with an emphasis in agricul- 

ture mechanics. His welding curriculum 
at Stanwood includes gas metal arc, oxy- 
acetylene, gas tungsten arc, and arc weld- 
ing courses. In 2005, the Stanwood High 
School AWS Student Chapter was char- 
tered. With the support of the District 19 
Puget Sound Section. Stanwood's weld- 
ing program continues to reach new 
heights. Main received the Washington 
Vocational Agriculture Teachers Associ- 
ation's District 1 Rookie Teacher of the 
Year; National Vocational Agriculture 
Teachers Association Outstanding Young 
Member Candidate; Washington State 
Teacher of the Year Candidate; Stanwood 
School District Teacher of the Year; 
Washington Association of Agricultural 
Educators Agriculture Teacher of the 
Year; and the Washington Assn. of Agri- 
cultural Educators Outstanding Agricul- 
ture Program Award. 

Robert J. Conkling Memorial Award 
2009 SkillsUSA Championships 

Gold Medalist Schools 
First Place — High School 

Shelby County School of Technology 
Columbiana, Ala. 

First Place — Postsecondary 
Wallace State College, Hanceville, Ala. 

A. F. Davis Silver Medal Award 
Machine Design 

Consumable Double-Electrode GMAW 
Part U: Monitoring, Modeling, and Control 

Kehai Li received his PhD in electri- 
cal engineering from the University of 
Kentucky in 2007. Currently, he is a prod- 
uct engineer with ESAB. His major re- 
search interests include high-speed and 
high-production welding, laser hybrid 
welding, and welding and cutting process 
control, machine vision, and plasma cut- 
ting. Li has published 20 peer-reviewed 
journal articles and conference publica- 
tions. He has received the IIW Henry 
Granjon Prize, The Welding Institute Sir 
William J. Larke Medal, and the Out- 
standing Young Manufacturing Engineer 
Award from the Society of Manufactur- 
ing Engineers. 

Yu Ming Zhang, inducted as an AWS 
Fellow this year, received his PhD in me- 
chanical engineering/welding from 
Harbin Institute of Technology, Harbin, 
China. From 1984 to 1991, he was a 

Harbin faculty member in the State Key 
Laboratory for Advanced Welding Pro- 
duction Technology. In 1991, he joined 
the University of Kentucky where he 
holds the James R. Boyd Professorship, 
Department of Electrical and Computer 
Engineering. He is also director of the 
Welding Research Laboratory and Ap- 
plied Sensing and Control Laboratory, 
and the director of Graduate Studies. His 
research interests lie in applied machine 
vision and control systems with applica- 
tions to manufacturing processes and ro- 
botic welding. Zhang has received the 
Donald Julius Groen Prize, A. F Davis 
Silver Medal Award, Adams Memorial 
Membership Award; 15th IFAC Triennial 
World Congress Best Poster Paper Prize; 
and the Application Paper Honorable 
Mention from the International Federa- 
tion of Automatic Control. He is a Sen- 
ior Member of IEEE and SME, and a 
member of ASME. 

Maintenance and Surfacing 
Cladding in Marine Applications 

Using Direct-Diode Lasers 
Valdemar Malin, an AWS Fellow, re- 

ceived his PhD in welding/metallurgical 
engineering from Leningrad Polytechnic 
Institute, then became involved in pro- 
duction and research in welding automa- 
tion, processes, and metallurgy. He was 
one of the developers of the air plasma 
arc cutting process and was the first to in- 
troduce it to industry in 1970. In 1971, he 
discovered the variable-polarity arc weld- 
ing technology. Since 1979, Malin has con- 
tinued his research at Siemens, North- 
western University, and, currently, at 
Alion Science and Technology. His focus 
is on new welding processes, metallurgy, 
utilization of lasers for surfacing, fabrica- 
tion, automation, and consulting for in- 
dustry and the U.S. government. 

He has published more than 60 arti- 
cles and two books. He serves or has 
served on various technical committees, 
including Commission XII of the Ameri- 
can Council of IIW; the AWS D15 Com- 
mittee on Railroad Welding; Welding 
Journal Peer Review Committee; Joint 
ASTM, ASME, and Metal Properties 
Council Committee (Dissimilar Metal 
Welding Task Group); and Welding Re- 
search Council's Reduced Gap Welding 
Committee on Weldability. He has re- 
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ceived several awards from the J. F. Lin- 
coln Arc Welding Foundation, R&D 
Magazine RD 100 Awards, and the Ar- 
sham Amerikian Maritime Award. 

Federico Sciammarella received his 
PhD degree from the Illinois Institute of 
Technology in metallurgy and materials 
engineering in 2003, then went to work 
for Alion Science & Technology's Manu- 
facturing Technology Center in Rockford, 
111. There, he developed the visualization 
system for the automated laser cell (ALC) 
that enables real-time remote observa- 
tion of the welding process. In 2004, the 
group received an R&D 100 award for 
the ALC. The following year, the group 
won the R&D 100 award in Electronics 
for Power Measurement Calorimetric 
System. The article, "Controlling Heat 
Input by Measuring Net Power," pub- 
lished in the July 2006 Welding Journal, 
details the work done by Sciammarella 
and Val Malin on the system. In 2007, Sci- 
ammarella received a TMS Young Leader 
Professional Development Award from 
the Materials Processing and Manufac- 
turing Div. In 2007, he joined the College 
of Engineering and Engineering Technol- 
ogy at Northern Illinois University where 
he is an assistant professor in the me- 
chanical engineering department. 

Dalton E. Hamilton Memorial 
CW! of the Year Award 

Phil Zammit began his welding career 
in 1975 in London, UK, where he worked 
as a gas tungsten arc welder/fitter. In 
1978, he moved to the United States 
where he worked for 11 years using the 
flux core and shielded metal arc processes 
for welding custom, specialized canal-dig- 
ging equipment, mobile conveyors, and 
similar heavy mining and earth-moving 
machinery. In 1985, he became an AWS 
Certified Welding Inspector. He is also 
Level 2 certified in UT, MT, and PT as 
well as a National Association of Corro- 
sion Engineers (NACE) Level 3 Coatings 
Inspector. Currently, he works as QA 
manager at Brooklyn Iron Works Inc. in 
Spokane, Wash. Zammit has been an ac- 
tive member of the AWS Spokane Sec- 
tion since it was chartered in 1982. He has 
held every position on the Section's ex- 
ecutive committee and is known through- 
out District 19 for his strong support and 
involvement in AWS. He credits his 

growth in the welding industry to his par- 
ticipation, encouragement, and network- 
ing with AWS members. In 2000, he 
served as a member of the AWS board of 
directors and was elected District 19 di- 
rector for six years. He participated in 
several committees during his terms — 
the latest being the Welding Handbook 
Committee that reviewed and published 
the ninth edition Volume 3 — Welding 
Processes, Part 2. 

W. H. Hobart Memorial Award 
Characterization of High-Strength Steel 

Weld Metals: Chemical Composition, Mi- 
crostructure, and Nonmetallic Inclusions 

Jose E. Ramirez received his PhD de- 
gree in metallurgical and materials engi- 
neering from the Colorado School of 
Mines. He has more than 20 years of ex- 
perience in welding and corrosion tech- 
nologies. He has worked for Edison 
Welding Institute, Columbus, Ohio, since 
1999, where as a principal engineer he 
has researched the welding of high- 
strength steels, corrosion- and heat-resis- 
tant alloys, stainless steels, nickel-based 
alloys, and dissimilar metal welding. His 
areas of expertise include phase transfor- 
mations of engineering materials, mi- 
crostructure-property relationships of 
welded joints; and the weldability of fer- 
rous and nonferrous materials. Ramirez 
has authored more than 40 technical pa- 
pers and presentations. He is an active 
member of the American Welding Soci- 
ety peer review panel, the Welding Re- 
search Council, and The International In- 
stitute of Welding. He also participates 
in several NACE International technical 
committees where he is recognized as a 
corrosion specialist. 

Honorary Membership Award 
Jack Dammann received his degree in 

physical science from Colorado State 
University. He worked 37 years in a weld- 
ing supply distributorship until 1998. He 
recently retired as owner and president 
of J. Hudson Ltd., where he served as an 
industrial distribution consultant. 
Dammann is a past member of the Col- 
orado State VICA Board and a past mem- 
ber and chair of numerous Colorado 
welding and vocational advisory boards. 
He has served on the Linde (Praxair), 
Lincoln Electric, and Matheson Gas 

Products distributor advisory boards. In 
1994, he served as president of the Na- 
tional Welding Supply Association (now 
GAWDA) and was a board member for 
13 years. He was an AWS Foundation 
Trustee from 1994 to 2002, and continues 
to support several educational scholar- 
ship and grant awards. A Life Member of 
AWS, Dammann has served as chairman 
of the Southern Colorado Section and as 
its secretary and treasurer for several 
years. Dammann is an AWS Counselor, 
and a recipient of the District 20 Merito- 
rious Certificate Award and the National 
Meritorious Certificate Award. 

Lee G. Kvidahl, a graduate of Stevens 
Institute of Technology, is the sector man- 
ager of welding engineering for Northrop 
Grumman Shipbuilding, Gulf Coast. He 
is responsible for all welding engineering 
activities at the Pascagoula and Gulfport, 
Miss., and the New Orleans and Tallulah, 
La., sites. Kvidahl is an AWS past presi- 
dent (1993-1994). He has served as the 
AWS Pascagoula Section chair and Dis- 
trict 9 director. He has chaired several 
AWS standing committees, including the 
Executive, Role and Missions, Compen- 
sation, National Nominating, and Hon- 
orary Meritorious Award Committees, 
Technical Activities, Technical Papers, 
and Conference Committees, and several 
special study committees. Presently, he 
chairs the AWS Membership Committee, 
and is a member of the Counselors Com- 
mittee, D3 Committee on Welding in Ma- 
rine Construction, and the A5 Commit- 
tee on Filler Metals and Allied Materi- 
als. He has also been a trustee of the AWS 
Foundation, serving as vice chairman 
from 1992 to 2004. Kvidahl chairs the Na- 
tional Shipbuilding Research Program 
Welding Technology Panel. He also is the 
chair of the Navy Joining Center (NJC) 
Steering Committee and a member of the 
NJC Technical Advisory Board. Kvidahl 
is a member of the American Bureau of 
Shipping Special Committee on Materi- 
als and Welding and a member of ASM 
International and SNAME. 

Int'l Meritorious Certificate Award 
Douglas R. Luciani received his MBA 

from the Richard Ivey School of Business, 
University of Western Ontario, Canada. 
He holds a diploma as a welder/fitter and 
is currently enrolled in the Directors Ed- 
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ucation Program of the Institute of Cor- 
porate Directors. Since 2006, he has been 
the president and CEO of the Canadian 
Welding Bureau Group. He is a member 
of the board of directors for the Cana- 
dian Institute of Nondestructive Exami- 
nation and the Canadian Institute of Steel 
Construction. He has been active with the 
International Institute of Welding (IIW) 
for more than a decade and currently 
serves as chairman of the Canadian 
Council of the IIW. He is a member of 
several Canadian standards committees 
including W47.1, Certification of Com- 
panies for Fusion Welding of Steel; W47.2 
(chair), Certification of Companies for 
Fusion Welding of Aluminum; Strategic 
Steering Committee for Offshore Struc- 
tures and for Welding and Structural Ma- 
terials; and (chair) of the International 
Committee on Welding Standards. He 
also serves as a member of the AWS Dl 
Committee on Structural Welding; Dl.l 
Oualification Subcommittee; Dl.l 
(chair) Stud Welding Task Group; D1.2 
Structural Welding Code — Aluminum; 
D1.3 (past vice chair) Structural Welding 
Code — Sheet Steel; D1.6 Structural 
Welding Code — Stainless Steel; and is 
a member of the International Standards 
Activities Committee (ISAC). 

Walter J. Sperko, P.E., is president of 
Sperko Engineering Services, Inc. He has 
extensive experience in welding and met- 
allurgical engineering, design, failure 
analysis, and quality assurance with spe- 
cialization in piping and pressure vessels. 
He received his degree in metallurgical 
engineering from the University of Notre 
Dame, and is a professional engineer reg- 
istered in North Carolina and other 
states. Sperko has worked for Ebasco 
Services, ITT Grinnell Industrial Piping, 
and Richmond Engineering. He is vice 
chair of the ASME Boiler and Pressure 
Vessel Code Subcommittee IX, Welding 
and Brazing Oualifications; a past chair- 
man of ASME Subcommittee B31.9, 
Building Services Piping; and chair of 
AWS International Standards Activities 
Committee. He has been involved in ISO 
work since 1995. Sperko teaches courses 
in piping and ASME Section IX. He is an 
AWS Counselor, an ASME Fellow, has 
published articles in various trade maga- 
zines, and holds five U.S. patents. 

William Irrgang Memorial Award 
Chandra Bhushan C. Girotra re- 

ceived his master's in welding technology 
from Cranfield University, UK. He has 
more than 35 years of experience with In- 
dian Nuclear Power Corp. and ESAB 
India. He is currently president of the In- 
dian Institute of Welding. Girotra's com- 
pany, Weldwell Specialty Pvt. Ltd., based 
in Mumbai, markets welding consum- 
ables and equipment manufactured 
worldwide to AWS specifications. His 
company's clientele includes major chem- 
ical, petrochemical, mechanical engineer- 
ing industries, fabricators, project con- 
tractors, and retailers. Girotra has pre- 
sented numerous technical papers. He 
also represents Edison Welding Institute, 
USA, and is actively working with the 
AWS to improve the transfer of welding 
technology between the United States 
and India. 

Charles H. Jennings 
Memorial Award 

Effect ofMartensite Start and Finish 
Temperature on Residual Stress 

Development in Structural Steel Welds 
Maria Carolina Payares-Asprino is a 

full professor in the Mechanical Depart- 
ment of Universidad Simon Bolivar, 
Caracas, Venezuela. She received her 
PhD from the University of Wales, 
Swansea, UK. She has been conducting 
and involved in welding engineering re- 
search and education for more than 24 
years. She was a visiting professor at the 
Colorado School of Mines, Metallurgical 
and Materials Department, and in the 
Engineering Division in 1995 and 2008- 
2009, respectively. She also has carried 
out collaborative projects in South Amer- 
ica. Payares-Asprino's research includes 
welding process development for any ma- 
terial, modeling techniques for the analy- 
sis of welding geometry and mechanical 
properties, welding metallurgy, weldabil- 
ity of duplex stainless steel, and robotic 
welding. Her publications have appeared 
in a number of research journals and con- 
ference proceedings. 

Hlroshl Katsumoto received his MS 
degree in materials science and engineer- 
ing from the Waseda University, Shin- 
juku, Tokyo, Japan. In 1999, he joined 
Sumitonmo Metal Industries, Ltd., 
Kashima, Ibaraki, Japan, as assistant 

manager responsible for the Plate Qual- 
ity Control Section. Katsumoto was a vis- 
iting researcher at the Colorado School 
of Mines, where his research concerned 
the effects of transformation tempera- 
ture of materials on fatigue strength in 
welded joints. 

Stephen Liu is a professor of metal- 
lurgy and materials engineering at the 
Colorado School of Mines (CSM), where 
he received his PhD in metallurgical en- 
gineering. Before joining the faculty in 
1987, Liu was a research metallurgist at 
ACESITA, an integrated steel mill in 
Brazil, and an assistant professor in in- 
dustrial and manufacturing engineering 
at the Pennsylvania State University. Liu 
has authored more than 280 technical 
publications and reports. Liu, an AWS 
Fellow and Distinguished Member, has 
received the Comfort A. Adams Lecture 
Award, Honorary Membership Award, 
McKay-Helm Award, Robert L. Peaslee 
Brazing Award, Adams Memorial Mem- 
bership Award, and District Meritorious 
Award, and delivered the AWS Plummer 
Education Lecture. He is a Fellow of 
ASM International and ASME. Liu has 
served four terms as chair of the ASME 
Ocean, Offshore and Arctic Engineering 
Division, and ten years as editor-in-chief 
of the ASME Journal of Offshore Mechan- 
ics and Arctic Engineering. He currently 
chairs the AWS Technical Papers Com- 
mittee, and is a member of the Chapter 
Council of ASM International, and a pro- 
fessional member of the Institute of Ma- 
terials, and a Chartered Professional En- 
gineer registered with the Engineering 
Council, UK. 

James F. Lincoln Gold Medal Award 
A Gleeble®-Based Method for Ranking 
the Strain-Age Cracking Susceptibility of 

Ni-Based Superalloys 
David A. Metzler received his master's 

in engineering degree from the Univer- 
sity of Pittsburgh, Pa. Prior to joining 
Haynes International in 2006, he spent 
29 years involved in industrial metallurgy 
and manufacturing engineering in seawa- 
ter-resistant stainless steel, nickel-based 
superalloys, production of high-perfor- 
mance EDM electrode wire, design of 
corrosion-resistant insulation systems for 
winding wires, and implementation of in- 
line inspection systems for high-speed 
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Win Great 
Prizes in the 
2009-2010 
AWS Member- 
Get-A-Member 
Campaign* 

./VISO viX* 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 2009-2010 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 key chain. 

President's Club: Recruit 3-8 new 
Individual Members and receive an 
AWS hat and an AWS key chain. 

President's Roundtabie: Recruit 
9-19 new Individual Members and 
receive an AWS polo shirt, hat and an 
AWS key chain. 

President's Guild: Recruit 20 or 
more new Individual Members and 
receive an AWS watch, an AWS polo 
shirt, a one-year free AWS Member- 
ship, 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 FABTECH 
International & AWS Welding 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 2010). 

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 2010 FABTECH International & 
AWS Welding 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 
key chain. 

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 key 
chain. 

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 2009-2010 MGM Campaign runs from June 1, 2009 to May 31, 2010. 
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 2009, as well 
as in February and June 2010. 

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 
2010 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 
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wire production lines. In 2006, he joined 
the Research & Technology department 
of Haynes International where he is cur- 
rently senior mechanical metallurgist. His 
current activities include test method de- 
velopment for strain-age cracking in 
nickel-based superalloys, and computer 
modeling of alloy manufacturing. He has 
written several papers in a variety of areas 
and authored the ultrafine wire-drawing 
chapter in the WAI Non-Ferrous Wire 
Handbook. Metzler is also a GE six-sigma 
green belt. 

McKay-Helm Award 
Effect of GMAW Process and Material 

Conditions on DP780 and TRIP 780 Welds 
Nick Kapustka received his master's 

in welding engineering from The Ohio 
State University. His main interests are 
in arc welding processes, titanium, and 
advanced high-strength steels. While 
completing his bachelor's degree, he con- 
ducted fume characterization research at 
the Edison Welding Institute, joining the 
company in 2004 as a junior technician in 
the Resistance and Solid-State Welding 
group. Currently, he is an applications 
engineer in the Arc Welding group con- 
ducting extensive work on the gas metal 
arc welding (GMAW) of titanium sheet 
metal, as well as evaluating the feasibil- 
ity of precision GMAW for high-alloy 
build-ups. Kapustka has authored several 
papers on GMAW of advanced high- 
strength steels and the fabrication of ti- 
tanium and nickel-based components. He 
is coinventor of several shielding devices 
for GMAW and gas tungsten arc welding 
of reactive metals. 

Chris Conrardy received his MS de- 
gree in welding engineering from The 
Ohio State University. He is currently 
chief technology officer and vice presi- 
dent for Technology and Innovation at 
Edison Welding Institute (EWI). His re- 
sponsibilities include managing EWI's 
technology investments to develop high- 
impact technical capabilities to meet the 
changing needs of industry. He previously 
held the position of technology leader in 
Arc Welding and Automation. His areas 
of technical expertise include advanced 
arc welding processes, automated systems 
development, quality-tracking software, 
and distortion-control techniques. He de- 
veloped and commercialized software to 

manage a variety of welding information, 
including weld inspection data, welding 
procedure data, and real-time weld 
process monitoring data. Prior to joining 
EWI, Conrardy was a founder and owner 
of WeldQC, Inc., a provider of quality- 
control software and systems. He was also 
a senior engineer with Babcock and 
Wilcox Division of McDermott. Conrardy 
is a member of the American Welding So- 
ciety and is EWI's representative as a 
sponsor of the American Council of the 
International Institute of Welding (IIW). 

Sudarsanam Suresh Babu, an AWS 
Fellow, received his PhD in materials sci- 
ence and metallurgy from the University 
of Cambridge, UK. From 1992 to 1993, 
he worked as a research associate at To- 
hoku University, Japan. He joined Oak 
Ridge National Laboratory in 1993 as a 
postdoctoral research scholar then joined 
the research staff in 1997. From 2005 to 
2007, Babu worked as technology leader 
in the engineering and materials area at 
Edison Welding Institute (EWI). He then 
joined The Ohio State University (OSU) 
as a faculty member in the welding engi- 
neering program. In 1995, he pioneered 
the development of online computational 
models for welding. In 2007, he and his 
team at EWI developed and deployed an 
online computational weld mechanics 
tool (EWeldPredictor) to the EWI mem- 
ber industries. His research at OSU in- 
volves three major areas: nonequilibrium 
phase transformations; physical 
processes during solid-state joining in- 
cluding ultrasonic additive manufactur- 
ing and friction stir welding; and mate- 
rial degradation in lithium ion batteries. 
Babu has authored more than 100 publi- 
cations. His many recognitions include 
the Professor Koichi Masubuchi Award 
and the Lidstone Medal Award from The 
Welding Institute. 

C. E. Charley Albright is a professor 
in the Welding Engineering group at The 
Ohio State University (OSU) where he 
teaches welding processes and materials. 
Albright joined the OSU Welding Engi- 
neering Group in 1979 serving as head of 
the group from 1994 through 1998. He 
also served as an adjunct professor at the 
University of Stuttgart in the early 1990s, 
and has advised 45 students to advanced 
degrees. His research areas include laser 
beam and solid-state welding, and, more 

recently, directing arcs with low-power 
lasers, and deformation resistance weld- 
ing. He received his PhD in material sci- 
ence from the University of New Mexico 
while a member of the Sandia National 
Laboratories technical staff. He has re- 
ceived the Adams Memorial Membership 
Award and the Charles H. Jennings Me- 
morial Award. 

Prof. Koichi Masubuchi Award 
Yutaka S. Sato received his PhD in 

material processing from the Tohoku 
University, Japan, in 2001. He served as 
a visiting researcher in the Mechanical 
Engineering Department, College of En- 
gineering and Technology, Brigham 
Young University from 2003 to 2004; and 
as an assistant professor at the Depart- 
ment of Materials Processing, Graduate 
School of Engineering, Tohoku Univer- 
sity, from 2006 to 2008. Currently, he is 
associate professor, Department of Ma- 
terials Processing, Graduate School of 
Engineering, Tohoku University. Sato has 
authored more than 40 publications and 
proceedings. He is a member of several 
professional and technical societies, and 
has received numerous awards from the 
Japan Institute of Metals, Iron Steel In- 
stitute Japan, Aoba Foundation, Japan 
Welding Society, Honda Memorial Foun- 
dation, and the Welding and Joining En- 
gineering Foundation. 

Samuei Wyiie Miiier 
Memorial Medai Award 
(Posthumous recognition) 

Robert L. 'Bob' Peaslee was an AWS 
Fellow, a Life Member, and world- 
renowned nickel brazing expert affiliated 
with Wall Colmonoy Corp. (WCC) until 
his death March 5, 2009. He earned a de- 
gree in chemical engineering at the Uni- 
versity of Cincinnati in 1940. During WW 
II, he worked at Curtiss Wright Corp. as 
a metallurgist where he became welding 
engineer in charge of fabrication devel- 
opment on jet engines. It was there 
Peaslee invented a high-temperature fur- 
nace process to braze jet engine parts 
using Colmonoy 6, a nickel alloy. The 
process he developed is now known as 
diffusion brazing. In 1950, he joined 
WCC where he further developed high- 
temperature and high-quality structural 
brazing techniques for use throughout the 
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jet engine industry. Peaslee and the AWS 
C3 Committee on Brazing and Soldering 
initiated the first annual Int'l Brazing 
Conference at the 1970 AWS Welding 
Show. In 1999, the International Brazing 
and Soldering Conference (IBSC) became 
a stand-alone event held every third year. 
In 1970, Peaslee established the Wall Col- 
monoy Modern Furnace Brazing course 
and served as the main instructor for more 
than 35 years. He also taught the ASM 
Brazing Technology course from 1973 to 
1996. Peaslee was well known for his Braz- 
ing Q & A column that ran bimonthly in 
the Welding Journal for many years. He 
initiated the work on Brazing Handbook 
and was a major contributor to all five edi- 
tions. He also initiated work on the Sol- 
dering Handbook in the 1950s. He served 
as chair of the C3 Committee, and was a 
member of A2 Committee on Definitions 
and Symbols, A5 Committee on Filler 
Metals and Allied Materials, A5X Exec- 
utive Committee, A5H Subcommittee on 
Filler Metals and Fluxes for Brazing, B2A 
Subcommittee on Brazing Qualifications, 
and committee groups with American So- 
ciety of Mechanical Engineers and the 
American Chemical Society. In 1991, he 
received the AWS Comfort A. Adams 
Lecture Award. In 2004, the Robert L. 
Peaslee Scholarship Fund was established 
by Peaslee and the Detroit Brazing and 
Soldering Division. 

National Meritorious Award 
Alfred B. Crichton received his mas- 

ter's in metallurgy from Stevens Institute 
of Technology and a MBA from Pace Uni- 
versity. In 1969, he joined the Union Car- 
bide Corp.-Linde Division where he 
worked for 17 years. From 1986 to 1988, 
he served Moore Bros, Inc., as vice presi- 
dent and general manager, then joined 
Airgas, Inc. From 1988 to 1992, he held 
the position of president. Sierra Airgas 
and from 1991 to 1993, regional vice pres- 
ident of Airgas, Inc., in Sacramento, Calif. 
In 1993 he was named president-western 
division, Folsom, Calif. As western divi- 
sion president, he worked with all Air- 
gas Region companies east of the Mis- 
sissippi until his retirement in 2006. He 
received Airgas' Scott Melman Award 
and served as AWS Sacramento Section 
chairman from 1990 to 1991. 

Jay Leno enthusiastically promoted his 
admiration for welders and support for 
welding as a career in the video Hot Bikes, 
Fast Cars, Cool Careers developed with the 
assistance of The Lincoln Electric Co. He 
was honored with a star on the Hollywood 
Walk of Fame for his many years as host 
of the The Tonight Show. Leno is well 
known as an avid car and motorcycle col- 
lector, enthusiast, and restorer of vehicles. 
He works with the Automobile Restora- 
tion Department at McPherson College. 
After receiving his degree from Emerson 
College, Leno entered show business as a 
stand-up comedian. He made his first ap- 
pearance on the Tonight Show in 1977 and 
during the 1980s, he served as guest host 
of the show. He became the permanent 
host in 1992 and held this position until 
May 2009. 

Robert L. Peasiee Brazing Award 
Characterization of Titanium/Steel Joints 

Brazed in Vacuum 
Ahmed Elrefaey received his PhD in 

engineering from Osaka University, 
Japan. His research interests include ma- 
terials welding and welding processes for 
joining dissimilar materials. From 1994 to 
1999, he worked for the Central Metallur- 
gical Research and Development Institute 
(CMRDI), Egypt, as an assistant re- 
searcher and lecture assistant. In 2000, he 
entered Osaka University, Japan, as a re- 
search student and PhD candidate. In 
2005, Elrefaey returned to CMRDI as a 
lecturer, and in 2006, he joined the Insti- 
tute of Materials Engineering, Dortmund 
University, Germany, as a Postdoctoral 
Fellow, where he currently works as a re- 
searcher. He is a co-holder of a patent 
from the Egypt Scientific Research Acad- 
emy for new postweld heat treatment 
regimes for welding carbon steel to 
Monel® 400. 

Wolfgang Tillmann received his Dr.- 
Ing degree in mechanical engineering 
from Aachen University of Technology. 
From 1988 to 1996, he was with Aachen 
University of Technology, Materials Sci- 
ence Institute (MSI) of Brazing Technol- 
ogy as a research engineer, group leader, 
and chief engineer. In 1996, he joined Hilti 
Corp. Technical Center in Liechtenstein. 
In 2001, he was managing director of the 
diamond tools business unit of Hilti Ger- 
many Ltd. Since 2002, Tillmann has been 

Youngki Yang 

a professor at the Institute of Materials 
Engineering, Technische Universitat 
Dortmund. His research includes the join- 
ing of materials, brazing technology, heat 
treatment, powder metallurgy, thermal 
spraying PVD-technology, and materials 
development and characterization. He re- 
ceived the Borchers Plaketts Award, 
Aachen University of Technology and the 
Bennigsen-Foerder-Presi of North Rhine- 
Westfalia Award. 

Piummer Memoriai Education 
Lecture Award 

Teaching Human Development Skills to 
Welders — Twenty Years Later 

Jack D. Compton, an AWS Distin- 
guished Member and a Life Member, be- 
came interested in welding through his fa- 
ther, who was a sheet metal welder. Fol- 
lowing service during the Vietnam War in 
the U.S. Army, he earned his teaching de- 
gree from California State University. He 
worked in industry with stainless steel 
products, followed by full-time teaching 
positions at the College of the Canyons 
and William S. Hart High School. He has 
devoted more than 30 years training 
welders, and has served as an expert wit- 
ness. Throughout his career, he kept his 
welding skills sharp performing structural 
welding on a number of buildings in Cali- 
fornia, as a welder in the motion picture 
industry, and as a Certified Welding In- 
spector for a number of welding fabrica- 
tion shops. Compton has been an active 
AWS member and leader since 1984. He 
served as District 21 director (2007-2009) 
and currently chairs the San Fernando 
Valley Section. He is an AWS Certified 
Welding Inspector, a Certified Welding 
Educator, and the author of the Guide to 
Certified Welder Examinations, which has 
sold more than 14,000 copies. 

Warren F. Savage Memoriai Award 
Liquation of Mg Alloys in 
Friction Stir Spot Welding 

Youngki Yang received his PhD degree 
in materials science and engineering from 
the University of Wisconsin-Madison. He 
is currently a research associate in the De- 
partment of Engineering Physics at the 
university. His research interests include 
corrosion, irradiation damage, welding of 
Mg alloys, and creep-resistant Mg-alloy 
development for structural applications 

FEBRUARY 2010 



Honggang Dong Hongbo Cao Y. Austin Chang Sindo Kou George Young        Thomas Capobianco 

in automobiles, power plants, nuclear re- 
actors, aircraft, and marine facilities. 

Honggang Dong received his PhD de- 
gree in materials processing engineering 
from the Harbin Institute of Technology. 
Currently, he is an associate professor in 
the Department of Materials Processing 
Engineering at Dalian University of Tech- 
nology, Dalian, China, where he teaches 
joining of advanced materials. From 2005 
to 2007, he worked as a research associ- 
ate in the Department of Materials Sci- 
ence and Engineering at the University 
of Wisconsin-Madison. Dong's research 
interests include the joining of similar and 
dissimilar materials, welding metallurgy, 
composition design of filler materials, 
modeling, and simulation of heat trans- 
fer and fluid flow in welding processes. 
He has been a member of the computer- 
aided welding commission of the Chinese 
Welding Society since 2007. 

Hongbo Cao joined General Electric 
Global Research Center in 1999 where 
he is currently a materials scientist at the 
Ceramic and Metallurgy Technologies 
Organization, Niskayuna, New York. He 
is conducting research and development 
in the field of solid oxide fuel cells and 
thin-film solar cells. He received his 
PhD in materials science and engineer- 
ing from the University of Wisconsin 
— Madison, in 2008. His dissertation 
is titled. Application of Computational 
Thermodynamics in the Study of Multi- 
component Magnesium Alloys and Bulk 
Metallic Glasses. Cao has authored 
more than 20 publications, holds one 
U.S. patent, and is active in many pro- 
fessional organizations. 

Y. Austin Chang received his PhD in 
metallurgy from University of California 
— Berkeley. He has served as a profes- 
sor in the Department of Material Sci- 
ence and Engineering, University of Wis- 
consin-Madison (UW-Madison), since 
1980. He held the post of Wisconsin Dis- 
tinguished Professor from 1988 until 
2006, when he was named Wisconsin Dis- 
tinguished Professor Emeritus. Chang 
served as chairman of two academic de- 
partments at UW-Milwaukee, and later 
at UW-Madison, for a total of 15 years. 
He has performed research in the ther- 
modynamics and kinetics of chemical ma- 
terials early in his career, followed by con- 
tributions to thermodynamic modeling 

and phase diagram calculations, and stud- 
ies of structural, electronic, and magnetic 
materials in bulk and nanoscale forms. 
Chang is a Fellow of the Minerals, Met- 
als and Materials Society (TMS) and a 
Fellow of ASM International (1978). He 
served as a visiting professor at Tohoku 
University in 1987 and Massachusetts In- 
stitute of Technology in 1990, and was a 
summer faculty member at the Quantum 
Structure Research Initiative Group, 
Hewlett-Packard Labs, in 1999. He was 
Honorary Chair Professor at National 
Tsing Hua University. Chang received an 
Outstanding Instructor Award from UW- 
Milwaukee, Educator Award from TMS, 
Albert E. White Distinguished Teacher 
Award from ASM International (1994), 
and named a Wisconsin Idea Fellow. He 
has played leadership roles as a board 
member, vice president, and president of 
TMS (2000), and as a trustee of ASM In- 
ternational (1981-84), a trustee of AIME 
(1999-2001), and national president of 
Alpha Sigma Mu (1984). He has authored 
more than 500 publications and holds 
three patents with another pending. He 
is a member of the National Academy of 
Engineering, and a foreign member of 
the Chinese Academy of Sciences. 

Sindo Kou received his PhD in mate- 
rials science and engineering from the 
Massachusetts Institute of Technology. 
He worked at General Motors Research 
Laboratory (1978), and as an associate 
professor at Carnegie-Mellon University 
(1979 to 1983). In 1983, Kou joined the 
University of Wisconsin-Madison where 
he became a full professor in 1985. He is 
currently chair of the Department of Ma- 
terials Science and Engineering. He has 
authored two texts: Welding Metallurgy 
(1987,1st edition; and 2003, 2nd edition, 
Wiley, New York, N.Y.), and Transport 
Phenomena and Materials Processing 
(1996, Wiley, New York, N.Y.). Kou has 
received numerous honors including the 
John Chipman Award from Iron and 
Steel Society of AIME (1980), AWS 
Adams Memorial Membership Award 
(1986), ASM International Fellow status 
(1998), Chancellors' Award for Distin- 
guished Teaching from the University of 
Wisconsin (1999), Benjamin Smith 
Reynolds Award for Excellence in Teach- 
ing from the College of Engineering, Uni- 
versity of Wisconsin (1999), AWS Charles 

H. Jennings Memorial Award (2001 and 
2002), AWS Fellow status (2002), AWS 
Warren F Savage Memorial Award 
(2006), and AWS William Spraragen Me- 
morial Award (2007). 

William Spraragen Memorial Award 
The Mechanism of Ductility Dip Cracking 

in Nickel-Chromium Alloys 
George A. Young received his PhD de- 

gree in materials science from the Uni- 
versity of Virginia. He is an advisory sci- 
entist at Knolls Atomic Power Labora- 
tory and an adjunct professor at the 
Union Graduate College in Schenectady, 
N.Y. Young's research and teaching in- 
terests include welding metallurgy, phys- 
ical metallurgy, diffusion in solids, frac- 
ture mechanics, computational materials 
science, and environmentally assisted 
cracking. He has authored more than 30 
peer-reviewed papers, co-authored book 
chapters on welds for nuclear systems and 
hydrogen embrittlement of nickel alloys, 
and serves as a peer reviewer for the Weld- 
ing Journal. 

Thomas Capobianco received his BS 
degree in materials engineering from the 
University of Colorado, Boulder. From 
1982 to 1992, he was a mechanical engi- 
neer at the National Institute of Stan- 
dards and Technology Superconductor 
and Magnetic Measurements Group, 
Gaithersburg, Md. His work concerned 
designing and building apparatus for low- 
temperature (cryogenic) physics experi- 
ments and directing projects in electro- 
magnetic nondestructive testing. Capo- 
bianco joined the Knolls Atomic Power 
Laboratory (upstate New York), Nonde- 
structive Testing and Evaluation Group, 
where his initial work focused on eddy 
current research and testing for heat ex- 
changer tubing. Currently, he is actively 
involved in welding and materials process 
development and conducting research on 
cause and mitigation of ductility dip 
cracking in nickel-chromium alloys. 

Michael A. Penik is manager of the 
Materials Development Operation Lab- 
oratories, and earlier served as manager 
of the Welding & Materials Process De- 
velopment group at Knolls Atomic Power 
Laboratory in Schenectady, N.Y. Penik 
is a graduate of Clarkson University and 
Rensselaer Polytechnic Institute with 
master's degrees in both mechanical and 
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materials engineering. His research ex- 
pertise includes the metallurgy of low- 
alloy steels and the weldability of alloys 
used in nuclear power systems. 

Brian W. Morris received his MS de- 
gree in mechanical engineering from 
Union College, and MS degree in mate- 
rial science and engineering from Rens- 
selaer Polytechnic Institute in 1985,1991, 
and 2000, respectively. Since 1985, Mor- 
ris has worked at the Knolls Atomic Power 
Laboratory, initially in the field of nuclear 
power plant operations and maintenance. 
He subsequently moved into the power 
plant design area where he concentrated 
on structural analysis of plant compo- 
nents, reactor core design, and computa- 
tional material science. He is currently 
working on developing alternate energy 
conversion technologies. He is an active 
member of the American Society of Me- 
chanical Engineers and the American Nu- 
clear Society. 

James J. McGee received his master's 
degree in geochemistry/geology from the 
State University of New York-Stony 
Brook. For 18 years, he was employed with 
the U.S. Geological Survey in Reston, Va., 
where he performed geochemical and 
mineralogical studies on lunar rocks. He 
also directed an electron beam instrumen- 
tation laboratory, overseeing the use and 
application of microanalytical techniques 
to research a wide variety of geological 
materials and the processes that affect 
them. McGee spent four years as a re- 
search associate at the University of South 
Carolina Department of Geological Sci- 
ences where he pursued microanalytical 
studies of lunar and terrestrial igneous 
rocks and their thermal histories, in addi- 
tion to managing the department's Mi- 
crobeam Laboratory. He has published 
more than 100 papers. For the past nine 
years, he has been employed with Lock- 
heed Martin, and now Bechtel, perform- 
ing microcharacterization studies of ma- 
terials using a variety of electron micro- 
scopic techniques. He has served in vari- 
ous roles on the leadership councils of the 
national Microbeam Analysis Society and 
the local Capital District Microscopy and 
Microanalysis Society. 

R. D. Thomas Memorial Award 
Warren Miglietti received his PhD 

from the University of Pretoria. He is a 
principal engineer in the Reconditioning 
Department at PSM, a wholly owned sub- 
sidiary of Alstom. He joined PSM in 2008 
after working five years at General Elec- 
tric. His primary responsibility is the de- 
velopment of novel repair techniques and 
processes for components, operating in 
advanced land-based gas turbine engines. 
He has 21 years of experience and expert- 
ise in the welding, brazing, and heat treat- 
ment of nickel- and cobalt-based superal- 
loys, as well as titanium, aluminum, and 
stainless steels. Miglietti continues to sup- 
port the industry as chair of the Interna- 
tional Institute of Welding Commission 
XVII, Brazing and Diffusion Bonding. He 
has authored 39 technical papers, has two 
repair technology patents granted, and 
seven patents pending. 

Elihu Thomson 
Resistance Weiding Award 

Larry E. Moss is president and CEO 
of Automation International, Inc., 
Danville, 111. The company was estab- 
lished in 1991 with the merger of three re- 
sistance and arc welding companies: Fed- 
eral Welder and Machine, Berkeley- 
Davis, Inc., and Swift-Ohio. During his ca- 
reer. Moss has worked in engineering, 
field services, weld lab, arc and resistance 
welding applications, sales engineering, 
and product manager of flash welding sys- 
tems. In 1969, he joined Berkeley- 
Davis/Federal part time while attending 
college, and became a full-time electrical 
engineer in 1973. In 1992, he served as 
sales and marketing manager of Automa- 
tion International, Inc., and in 1996 be- 
came a co-owner of the company. Al- 
though an expert in resistance welding, he 
has concentrated much of his work in the 
development of the flash and upset weld- 
ing processes. Moss has presented at the 
AWS Sheet Metal Welding Conference 
and written numerous articles on resist- 
ance welding for the Welding Journal and 
other publications. He is a past chairman 
of the AWS Welding Handbook, Chapter 
3, ninth edition, chapter on Flash and 
Upset Welding, and holds a patent on an 
adaptive data-acquisition system. Since 
1986, Moss has held various leadership 
positions in the Resistance Welding Man- 
ufacturing Alliance (RWMA). He was a 

RWMA welding instructor for ten years 
and served two terms as chairman of its 
Welding School Committee. He was pres- 
ident during its reorganization and estab- 
lishment as an AWS Standing Committee. 
From 2004 to 2006, he served as its chair- 
man and continues to serve RWMA as a 
member of the Governing Committee and 
a contributor to the RWMA newsletter. 

George E. Wiiiis Award 
Thomas M. Mustaleski Jr. received his 

degree in metallurgical engineering from 
Rensselaer Polytechnic Institute, and has 
completed graduate work in metallurgi- 
cal engineering at the University of Wis- 
consin — Milwaukee, and the University 
of Tennessee. Currently, he is chairman 
of the American Council of the IIW 
Within IIW, he is a member of the Tech- 
nical Management Board and chaired the 
Select Committee on Welding for Aircraft 
and Aerospace Applications (SC AIR) for 
seven years. He has served as the U.S. Del- 
egate to IIW Commission V, Delegate to 
Commission IV, and as Lead U.S. Repre- 
sentative to SC AIR. He also serves as a 
Representative to SC QUAL, and has par- 
ticipated in other IIW commissions and 
select committees as an expert or ob- 
server. He has also participated in several 
ISO TC 44 meetings. Mustaleski was a 
member of the AWS board of directors 
from 1994 until 2006. He served two terms 
as a director-at-large, three terms as a na- 
tional vice president, and one term as 
president (2003-2004). He also served as 
an officer of the Milwaukee and the 
Northeast Tennessee Sections. He chaired 
the Northeast Tennessee Section for sev- 
eral terms. He has led several technically 
based committees of the Society. An AWS 
Life Member, he was inducted as an AWS 
Fellow and has received the William Irr- 
gang Memorial Award, Honorary Mem- 
bership Award, R. D. Thomas Memorial 
Award, and Davis Silver Medal. He was 
recognized as a Distinguished Member in 
1989. Mustaleski is retired from BWXT 
Y-12 L.L.C., Oak Ridge, Tenn., where he 
was employed from 1974 until 2006. He 
served as a staff member and group leader 
in the Technology Development Or- 
ganization, where he was involved in 
welding metallurgy and process and 
procedure development. 
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Tech Topics 

Errata A5.14 

AWS A5.14/A5.14M:2009, Specifi- 
cation for Nickel and Nickel-Alloy Bare 
Welding Electrodes and Rods 

The following errata have been 
identified and incorporated into the 
current reprint of this document. 

Page 7, Table 1: Changed Ti con- 
tent from 0.04% maximum to 0.4% 
maximum for AWS Classification 
ERNiCrMo-21. 

Official Interpretation 

Re: A5.5, A5.18, A5.20, A5.28, A5.29 

A5.S/A5.5M:2006, Specification for 
Low-Alloy Steel Electrodes for 
Shielded Metal Arc Welding 

A5.18/A5.18M:2005, Specification 
for Carbon Steel Electrodes and Rods 
for Gas Shielded Arc Welding 

A5.20/A5.20M:2005, Specification 
for Carbon Steel Electrodes for Flux 
Cored Arc Welding 

A5.28/A5.28M:2005, Specification 
for Low-Alloy Steel Electrodes and 
Rods for Gas Shielded Arc Welding 

A5.29/A5.29M:2005, Specification 
for Low-Alloy Steel Electrodes for Flux 
Cored Arc Welding 

Subject: Filler metal impact test- 
ing at a temperature lower than 
specified 

Question: For the filler metal 
specifications listed above, is it the in- 
tent of the committee that filler metal 
classification testing to demonstrate 
conformance to a specified minimum 
acceptable level for impact testing, 
i.e., minimum energy at specified 
temperature, can be met by testing 
and meeting the requirement at any 
lower temperature? 

Response: Yes; however, the actual 
temperature used for testing shall be 
listed on the certification documenta- 
tion when issued. 

Standards Approved by ANSI 
F2.2:2001 (R2010), Lens Shade Selec- 

tor. Reaffirmed 11/20/2009. 
G1.2M/G1.2:1999 (R2010), Specifica- 

tion for Standardized Ultrasonic Welding 
Test Specimen for Thermoplastics. Reaf- 
firmed 11/20/2009. 

Standards for ANSI Public Review 
B2.1-22-015:20XX, Standard Welding 

Procedure Specification (SWPS) for Gas 
Tungsten Arc Welding of Aluminum (M/P- 
22 to M/P-22), ER4043 or R4043, 18 
through 10 Gauge, in the As-Welded Con- 
dition, with or without Backing. Revised 
— $25. 1/25/10 

B2.1-1-019-94 {AMD1), Standard Weld- 
ing Procedure Specification (WPS) for CO2 
Shielded Flux Cored Arc Welding of Car- 
bon Steel (M-1IP-1IS-1, Group 1 or 2), % 
through I'AInch Thick, E70T-1 and E71T- 
1, As-Welded Condition. Amendment — 
$25. 1/25/10 

B2.1-1-020-94 {AMD1), Standard Weld- 
ing Procedure Specification (WPS) for 75% 
Ar/25% CO2 Shielded Flux Cored Arc 
Welding of Carbon Steel (M-1IP-1IS-1, 
Group 1 or 2), 'A through I'A Inch Thick, 
E70T-1 andEllT-l, As-Welded orPWHT 
Condition. Amendment — $25.1/25/10 

B2.1-1-027:20XX, Standard Welding 
Procedure Specification (SWPS) for Self- 
Shielded Flux Cored Arc Welding of Car- 
bon Steel (M-l orP-1), Groups 1 and 2, '/« 
through 'AInch Thick, E7IT-11, As-Welded 
Condition, Primarily Plate and Structural 
Applications. Revised — $25. 1/25/10 

D14.3/D14.3M:20XX, Specification for 
Welding Earthmoving, Construction, and 
Agricultural Equipment. Revised —$52. 
2/1/10 

AWS was approved as an accredited 
standards-preparing body by the Ameri- 
can National Standards Institute (ANSI) 
in 1979. AWS rules, as approved by ANSI, 
require that all standards be open to pub- 
lic review for comment during the ap- 
proval process. The above documents 
were open for public review until the dates 
shown. Draft copies may be ordered from 
R. O'Neill, ext. 451, roneill@aws.org. 

Technical Committee Meetings 
March 9, 10, C3 Committee on Braz- 

ing and Soldering and its subcommittees. 
Phoenix, Ariz. Contact: S. Borrero, ext. 
334. 

March 12, Jl Committee on Resistance 
Welding Equipment. Palm Beach Gar- 
dens, Fla. Contact: A. Alonso, ext. 299. 

March 23, A5 Committee on Filler 
Metals and Allied Materials. Orlando, 
Fla. Contact: Rakesh Gupta, ext. 301. 

March 23-26, Dl Committee on Struc- 
tural Welding. Kansas City, Mo. Contact: 
S. Morales, ext. 313. 

Technical Committee Voiunteer Opportunities 
Magnesium Alloy Filler Metals 
Volunteers are invited to participate 

on the A5L Subcommittee on Magnesium 
Alloy Filler Metals. This subcommittee is 
responsible for updating AWS AS.19-92 
(R2006), Specification for Magnesium 
Alloy Welding Electrodes and Rods. For 
complete information, contact Subcom- 
mittee Secretary Rakesh Gupta at 
gupta@aws.org, or call (800/305) 443- 
9353, ext. 301. You may also visit 
www.aws.orgl 1UQ4 to submit your 
member application online. 

Thermal Spraying 
Volunteers are invited to participate 

on the C2 Committee on Thermal 
Spraying. Several of its documents in- 
clude 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, Speci- 
fication for the Application of Thermal 
Spray Coatings (Metallizing) of Alu- 
minum, Zinc, and Their Alloys and Com- 
posites for the Corrosion Protection of 
Steel. Contact Reino Starks, 
rstarks@aws.org, (800/305) 443-9353, 
ext. 304, for information, or visit 
www.aws.orgl 1UQ4 to submit your ap- 
plication online. 

Welding Sales Representatives 
AWS established a new certification 

program for welding sales representa- 
tives in 2009. Volunteers are invited to 
be part of the technical subcommittee 
responsible for setting the qualification 
requirements, AWS B5.14, Specification 
for the Qualification of Welding Sales 
Representatives, that this program is 
based on. Contact John Gayler, 
gayler@aws.org, (800/305) 443-9353, 
ext. 472; or visit www.aws.orgl 1UQ4. 

Robotic and Automatic Welding 
Volunteers are sought to participate 

on the D16 Committee on Robotic and 
Automatic Welding. Its documents in- 
clude D16.1, Specification for Robotic 
Arc Welding Safety; D16.2, Guide for 
Components of Robotic and Automatic 
Arc Welding Installations; D16.3, Risk 
Assessment Guide for Robotic Arc Weld- 
ing; D16.4, Specification for Qualifica- 
tion of Robotic Arc Welding Personnel. 
Persons engaged in robotic welding op- 
erations and suppliers of equipment 
who want to contribute their expertise 
to the preparation of one or more of 
these documents are urged to contact 
Matthew Rubin, mrubin@aws.org; 
(800/305) 443-9353, ext. 215, or visit 
www.aws.orgl 1UQ4 to submit your 
member application online. 
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New AWS Supporters 
Supporting Company 

MTI Welding Technologies, Ltd. 
(British Federal) 

BIdg. 80 Bay 1,1st Ave., Pensnett Estate, 
Kingsford, Dudley DY6 7FQ, UK 

Weld Management Solutions, Inc. 
2001 Wall St., Unit 316 

Vancouver, BC V5L 5E4, Canada 

ZJ Industries 
125 Factory Rd. 

Addison, IL 60101 

Affiliate Companies 
Advanced Machine Design 

45 Roberts Ave. 
Buffalo, NY 14206 

Canway Equipment Mfg., Inc. 
399 Kenora Ave. 

Hamilton, ON L8E 2W3, Canada 

D & H Industries 
510 S. Worthington 

Oconomowoc, WI 53066 

Group Manufacturing Services 
3201 S. Hardy Dr. 
Tempe, AZ 85281 

Hudson Welding Inspection 
2907 Azalea Hills Dr. 
Charlotte, NC 28262 

La Mer Co., Ltd. 
AW5-1 TRC 6-1-1, Herwajima Ota-Ku 

Tokyo 143 0006, Japan 

Parker Fabricating Co. 
20 E. North St. 

Akron, OH 44304 

Welding Alloys USA 
8535 Dixie Hwy. 

Florence, KY 41042 

Welding Distributors 
Praxair Distribution, Inc., West Region 

1884 South 300 West 
Salt Lake City, UT 84115 

Educational Institutions 
Alabama Southern C. C. 

Thomasville Campus 
PO Box 2000, Thomasville, AL 36461 

Experts Institute of Welding Technology 
Muthappan Complex , 2nd Fl. 

Kulappully, Palakkad Dist. 
Kerala 679122, India 

Green Mountain Technology 
and Career Center 
738 Vt. Rte. 15 W. 

Hide Park, VT 05655 

Mississippi Job Corps Center 
400 Harmony Rd. 

Crystal Springs, MS 39883 

Red Mountain High School 
7301 E. Brown Rd. 

Mesa, AZ 85207 

Skyline High School 
845 S. Crismon Rd. 

Mesa, AZ 85208 

Sparx Welding & Technology Institute 
280-A Equity Blvd. 
Houma, LA 70360 

Westwood High School 
945 W. 8th St. 

Mesa, AZ 85201 

Districts Councii News 
On Nov. 15, 2009, AWS Districts 

Council approved the Section charter for 
the Auburn-Opelika Section, District 9. 

Student Chapter charters were ap- 
proved for Bethlehem Area Vocational 
Technical School, District 3; Wake Tech 
Community College, District 4; Aiken, 
S.C., District 5; Kankakee River Valley, 
District 13; Lincoln College of Technol- 
ogy, District 17; FHS Welding, District 
18; and Lee High School, District 18. 

Raffie Winners Named 
Those who joined or renewed their 

memberships for two years or more at the 
recent FABTECH International and AWS 
Welding Show received an American 
Welder jacket and were entered in a raffle. 
The raffle winners were Jack Lilley, Metal- 
Tek International ($150); Mat O. Hutson 
Jr., FBS Group ($100); Dale Osmanson, 
Naval Sea Systems Command ($50); and 
Donald R. McMaster, VersaGage (an AWS 
Challenger jacket). More than 70 people 
participated in the event. 

Membership Counts 

Member 
Grades 

As of 
01/01/10 

Sustaining 506 
Supporting 315 
Educational 522 
Affiliate 467 
Welding distributor 46 
Total corporate members 1,856 
Individual members 52,684 
Student + transitional members.... 7,366 
Total members 60,050 

AWS Participates at 2009 Essen Weiding Fair 
• 

Pictured at a reception held during the 2009 Essen Welding Fair by the show organizers are members of the foreign delegations that sponsored 
national pavilions at the show. The United States Pavilion included 28 exhibitors. The AWS representatives included President Vic Matthews, 
Treasurer Earl Lipphardt, Executive Director Ray Shook, and Associate Executive Director Jeff Weber. 
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Member-Get-A-Member Campaign 

T isted below are those who partici- 
J—zpated in the 2009-2010 campaign. See 
page 67 in this Welding Journal or visit 

Winner's Circle 
Sponsored 20+ new members. 

The superscript indicates the number 
of times the member has achieved Win- 
ner's Circle status since June 1, 1999. 
J. Compton, San Fernando Valley7 

E. Ezell, Mobile7 

J. Merzthal, Peru2 

G. Taylor, Pascagoula2 

L. Taylor, Pascagoula2 

S. Esders, Detroit1 

B. Mikeska, Houston1 

W. Shreve, Fox Valley1 

M. Karagoulis, Detroit1 

S. McGill, NE Tennessee1 

T Weaver, Johnstown/Altoona1 

G. Woomer, Johnstown/Altoona1 

R. Wray, Nebraska1 

M. Haggard, Inland Empire1 

President's Guiid 
Sponsored 20+ new members. 

V. Craven, Pascagoula — 58 
B. Chin, Auburn — 24 

President's Roundtabie 
Sponsored 9-19 new members. 

R. Ellenbecker, Fox Valley — 17 
A. Sumal, British Columbia — 11 
H. Thompson, New Orleans — 9 

President's Ciub 
Sponsored 3-8 new members. 

D. Berger, New Orleans — 5 
J. Ciaramitaro, N. Central Florida — 5 
L. Taylor, Pascagoula — 5 
J. Hope, Puget Sound — 4 
S. Keskar, India Int'l — 4 
E. Ravelo, International — 4 
B. Cebery, Fox Valley — 3 
J. Compton, San Fernando Valley — 3 
T Morris, Tulsa — 3 

President's Honor Roii 
Sponsored 2 new members. 

J. Barber, Connecticut — 2 
G Burrion, South Florida — 2 
G Callender, San Fernando Valley — 2 
K. Carter, Tri-River — 2 
R. Davis, Utah — 2 
G Euliano, Northwestern Pa. — 2 
M. Haynes, Niagara Frontier — 2 
K. Hurst, Kansas City — 2 
D. Mandina, New Orleans — 2 
V. Matthews, Cleveland — 2 
J. Medina, International — 2 
P. Newhouse, British Columbia — 2 
T Rowe, Tulsa — 2 

www.aws.orglmgm for rules and prize list. 
These standings are as of December 15, 
2009. Call the AWS Membership Dept. 

M. Rudden, Colorado — 2 
J. Sims, Syracuse — 2 

3+ Student Member Sponsors 
C Rogers, San Antonio — 49 
D. Berger, New Orleans — 38 
H. Hughes, Mahoning Valley — 38 
D. Ketler, Willamette Valley — 34 
J. Morash, Boston — 28 
M. Anderson, Indiana — 28 
D. Saunders, Lakeshore — 28 
J. Carney, Western Michigan — 26 
R. Durham, Cincinnati — 26 
D. Kowalski, Pittsburgh — 26 
S. Miner, San Francisco — 26 
S. Siviski, Maine — 24 
A. Baughman, Stark Central — 23 
T Gerber, Allegheny — 22 
D. Kowalski, Pittsburgh — 26 
R. Wahrman, Triangle — 22 
S. Burdge, Stark Central — 20 
A. Duron, New Orleans — 20 
R. Evans, Siouxland — 20 
E. Norman, Ozark — 20 
G. Marx, Tri-River — 20 
C Donnell, NW Ohio — 19 
J. Durbin, Tri-River — 19 
V. Facchiano, Lehigh Valley — 19 
J. Theberge, Boston — 19 
M. Arand, Louisville — 18 
J. Boyer, Lancaster — 18 
K Rawlins, Columbia — 18 
K Carter, Tri-River — 17 
G Smith, Lehigh Valley — 17 
G Seese, Johnstown-Altoona — 16 
D. Zabel, SE Nebraska — 16 
J. Daugherty, Louisville — 15 
A. Stute, Madison-Beloit — 15 
M. Vann, South Carolina — 15 
B. Benyon, Johnstown-Altoona — 14 
J. Ciaramitaro, N. Central Florida — 14 
R. Munns, Utah — 14 
D. Vranich, N. Florida — 14 

(800/305) 443-9353, ext. 480, for informa- 
tion on your proposer status. 

R. Vann, South Carolina — 14 
R. Hutchison, Long Bch./Orange Cty. — 12 
S. Mattson, N. Florida — 12 
J. Stallsmith, South Carolina — 11 
T Garcia, New Orleans — 10 
W Harris, Pascagoula — 10 
S. Kuntz, Pittsburgh — 10 
R. Rummel, Central Texas. — 10 
C. Schiner, Wyoming — 10 
P. Swatland, Niagara Frontier — 10 
W Galvery, Long Bch./Orange Cty. — 9 
V. Harthun, Northern Plains — 8 
W Harris, Pascagoula — 10 
J. Hill, Puget Sound — 8 
W Garrett, Olympic — 7 
A. Mattox, Lexington — 7 
J. Fitzpatrick, Arizona — 6 
M. Hayes, Puget Sound — 6 
R. Jones, Puget Sound — 6 
C. Lindquist, Central Michigan — 6 
A. Badeaux, Washington, D.C — 5 
D. Howard, Johnstown-Altoona — 5 
S. Liu, Colorado — 5 
R. Davis, Syracuse — 4 
J. Grossman, Central Michigan — 4 
S. Hansen, Southeast Nebraska — 4 
S. Henson, Spokane — 4 
E. Hinojosa, LA/Inland Empire — 4 
A. Kitchens, Olympic Section — 4 
J. Lynn, Idaho/Montana — 4 
S. MacKenzie, Northern Michigan — 4 
M. Stevenson, JA.K — 4 
N. Carlson, Idaho/Montana — 3 
B. Chin, Auburn — 3 
J. Compton, San Fernando Valley — 3 
W Davis, Syracuse — 3 
C. Gilbertson, Northern Plains — 3 
G Kimbrell, St. Louis — 3 
S. McDaniel, Inland Empire — 3 
R. Madrigal, LA/Inland Empire — 3 
D. Newman, Ozark — 3 
S. Robeson, Cumberland Valley — 3 
J. Smith, Greater Huntsville — 3 

AWS Opens India Welding Show 

A bird's eye view of Vic Matthews (blue shirt), AWS president, cutting the ribbon opening the 
India Welding Show in December. The India Welding Society and AWS cosponsored the event. 

WELDING JOURNAL 



AWS Members Convened at the Show to Celebrate Milestone Anniversaries 

Life Members were celebrated for 35 years of service to the Society. Shown (from left) are William Rice Jr., Gene Lawson, Kenneth Coryell, 
Charles Daily, Jack Compton, Dale Harrington, Ronald Smith, and Chon-Liang Tsai with President Vic Matthews. Life Member awardees not 
shown are Kenneth Jobes, John McGrady Gary Montgomery, James Osbome, Dana Shatts, Walter Sperko, and Robert Wiswesser. 

Silver Members were celebrated for 25 years of service to the Society. Shown (from left) are Wladyslaw Jaxa-Rozen, Andrew Johnson, Eric 
Krauss, Martin Vondra, Steven Whitney, Jerry Warren, David Landon, Dennis Wright, Stephen Liu, Sean Moran, Thomas McCormack, Eve- 
lyn Schneider, Bruce Salonek, President Vic Matthews, and Kenneth Schwerin Jr. Silver Member awardees not shown include Sammy Campo, 
Albert Moore Jr., and David Nangle. 
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Shown above at the Section Appreciation Luncheon are the Sections 
recognized for their Named Scholarships. AWS Foundation Chair 
Jerry Uttrachi (far-right in all photos) is shown with District 9 Direc- 
tor George D. Fairbanks Jr. in the Baton Rouge and New Orleans 

Sections photos; Northwest Section shows Section Secretary Bob 
Renner (left) with District 15 Director Mace Harris; Ozark Section: 
Ed Norman (left) with District 17Director J Jones; and Puget Sound 
Section: District 19 Director Neil Shannon (left) with Jerry Hope. 
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Kevin DeSousa (center) receives his CWIofthe Year Award from Russ Norris (left), District 
1 director, and Tom Ferri, incoming District 1 director. 

Green & White Mountains Section members are shown at the Campbell Plaster & Iron shop in November. 

District 1 
Thomas Ferri, director 
(508)527-1884 
fferri @ thermadyne. com 

BOSTON, CENTRAL MASS., 
RHODE ISLAND 
DECEMBER 7 
Activity: Members of the three Sections 
toured V & S Galvanizing to learn its tech- 
niques for preparing surfaces and galva- 
nizing. Eamonn McCarthy, plant manager, 
and Phil Scannell led the walking tour of 
the plant. Included were stops at the pre- 
heating, cleaning, and hot dip galvanizing 
stations, and a visit to the paint shop to see 
the application of nonslip coatings to gal- 
vanized metals. Kevin DeSousa was pre- 
sented the District CWI of the Year Award 
by Russ Norris and Tom Ferri, District 
1 director and District 1 director-elect, 
respectively. 

GREEN & WHITE 
MOUNTAINS 
NOVEMBER 12 
Activity: The Section members met at 
Campbell Plaster & Iron in West Rutland, 
Vt., to study its procedures for casting var- 
ious metals into detailed art forms. Glenn 
Campbell, who specializes in bronze cast- 
ings, conducted the program, detailing the 
procedures from beginning to end. 

Plant tour hosts Eamonn McCarthy (left) and Phil Scannell (right) are shown with Tom 
Ferri, District 1 director-elect, in December. 
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Shown at the Long Island Section program are (from left) Barry McQuillen, Tom Gartland, 
Rau O'Leary, Chair Brian Cassidy, Jim Danaher, Alex Duschere, and Norland Thompson. 

George Benyak demonstrated torch brazing at the Philadelphia Section program (leftphoto) 
and is shown chatting with Chairman Gary Atherton at right. 

Speaker Bret Mclntire (right) is shown with 
Wayne Johnson, Southwest Virginia Section 
chair. 

Shown at the South Carolina Section pro- 
gram are (from left) Chairman Ben Ma- 
grone, Norm Frasher, and Hugh Dennison. 

District 2 
Kenneth R. Stockton, director 
(908)412-7099 
kenneth.stockton @ pseg.com 

LONG ISLAND 
NOVEMBER 12 
Speaker: Joe Kane 
Topic: Welder licensing requirements in 
New York City 
Activity: The program was held at Nook 
Restaurant. 

PHILADELPHIA 
NOVEMBER 11 
Speaker: George Benyak 
Affiliation: The Harris Product Group 
Topic: Brazing various materials 
Activity: The Section members met at 
Local Union #19 training facility in 
Philadelphia, Pa. Benyak concluded his 
presentation with demonstrations of his 
brazing techniques. 

District 3 
Michael Wiswesser, director 
(610)820-9551 
mike @ welderinstitute. com 

District 4 
Roy C. Lanier, director 
(252)321-4285 
rlanier@email.pittcc.edu 

SOUTHWEST VIRGINIA 
NOVEMBER 19 
Speaker: Bret Mclntire, technician 
Affiliation: T J. Snow Co. 
Topic: A history of resistance welding 
Activity: The program was held in Salem, 
Va. 

District 5 
Steve Mattson, director 
(904) 260-6040 
steve.mattson@yahoo.com 

SOUTH CAROLINA 
NOVEMBER 18 
Activity: The Section members met at 
Parker Hannifin Corp. in Moncks Corner, 
S.C. Andrew Mugnalni, welding engineer, 
discussed welding dissimilar metals. Gary 
O'Neill, NDT manager, made a presenta- 
tion on filmless radiography techniques. 
David Mcllwain and Leonard Chestnut, 
team leaders, conducted the plant tours. 
Section Chair Ben Magrone presented 
plaques of appreciation to Norm Frasher, 
plant manager, for hosting the meeting, 
and Hugh Dennison, manufacturing engi- 
neer, for his support of student member- 
ship. 

District 6 
Kenneth Phy, director 
(315)218-5297 
KAPhylnc@gmaii.com 

NORTHERN NEW YORK 
NOVEMBER 30 
Activity: The Section members met at Di- 
mension Fabricators, Inc., in Schenectady, 
N.Y., for a tour of the facility that fabri- 
cates massive rebar structures using robot- 
ically controlled gas metal arc welding. 
Scott Stevens, company president, made a 
presentation and conducted the tour. 

SYRACUSE 
NOVEMBER 11 
Activity: The Section members partici- 
pated in a vendors' night program held at 
Haun Welding in Syracuse, N.Y. Several 
equipment makers displayed plasma cut- 
ting and various welding machines for the 
attendees to use. Davis Brothers Inspec- 
tion supervised welding trials based on 
AWS D1.3, Structural Welding Code — 
Sheet Steel, with several members passing 
the test. The presenters included Tim 
Howell, Bill Davis, and Bob Davis. 
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District 7 
Don Howard, director 
(814)269-2895 
howard@ctc.com 

COLUMBUS 
NOVEMBER 19 
Speaker: Joel Mayerson, director of mus- 
culoskeletal oncology 
Affiliation: Arthur James Cancer Hospi- 
tal 
Topic: Using metal parts to replace dis- 
eased joints and bone tissues 
Activity: The Section joined members of 
the local chapters of SWE, ASME, ASM 
Int'l, HE, AIAA, ISA, and NACE for this 
program, held at Arlington Banquets in 
Columbus, Ohio. 

DAYTON 
DECEMBER 8 
Speaker: Uwe Aschemeier, welding engi- 
neer 
Affiliation: H. C. Nutting 
Topic: Making underwater pipeline repairs 
in the Caribbean Sea 
Activity: Don Howard, District 7 director, 
attended the program, held at Bullwinkle's 
in Middletown, Ohio. 

PITTSBURGH 
NOVEMBER 13-18 
Activity: Several Section members partici- 
pated in the FABTECH International & 
AWS Welding Show in Chicago. Joining 
them were David McQuald, a past Section 
chairman and currently an AWS director- 
at-large; Dan Ciarlariello, chairman of the 
AWS D10P Subcommittee on Local Heat 
Treating of Pipework; Life Member John 
Hill, a Houston Section member and D10P 
Subcommittee member; and Ed Yevlck, 
chairman, Dll Committee on Welding 
Iron Castings, and president of Weld Met 
Int'l. 

District 8 
Joe Livesay, director 
(931)484-7502, ext. 143 
joe. livesay @ ttcc. edu 

GREATER HUNTSVILLE 
NOVEMBER 19 
Activity: The Section met at Drash Tech- 
nologies, Huntsville, Ala., for a tour of its 
facilities for manufacturing mobile gener- 
ators for government applications. Keith 
Marsh, production supervisor, conducted 
the program. 

District 9 
George D. Fairbanks Jr., director 
(225) 473-6362 
fits @ bellsouth. net 

Syracuse Section members suit-up to try their skills using the new welding equipment dis- 
played at the November program. 

Dayton Section Chair Steve Whitney (left) 
is shown with speaker Uwe Aschemeier (cen- 
ter) and Don Howard, District 7 director. 

Shown with the Pittsburgh Section group at 
the Show are (from left) David McQuaid, 
Chair Dan Ciarlariello, and John Hill. 

-* SOLTTEC ̂
 

Bill Faircloth is shown with Teresa Hart, Mo- 
bile Section chair, at the October tour. 

MOBILE 
OCTOBER 15 
Activity: The Section members toured 
Faircloth Metallurgical Service in Mobile, 
Ala. BUI Faircloth conducted the program 
for 35 attendees. 

NOVEMBER 12 
Speaker: Chris Burge, project manager 
Affiliation: AIDT Maritime Center 
Topic: Status of the AIDT Maritime Cen- 
ter 
Activity: The program was held at Saucy- 
O Bar B Que in Mobile, Ala. 

District 10 
Richard A. Harris, director 
(440) 338-5921 
richaharris@windstream.net 

District 7 Director Don Howard (right) is 
shown with Ed Yevick at the Chicago Show. 

Chris Burge and Teresa Hart, Mobile Sec- 
tion chair, are shown at the November event. 

CLEVELAND 
NOVEMBER 10 
Activity: Forty Section members partici- 
pated in a seminar course in cost estimat- 
ing seminar presented by Harry Sadler, 
manager, military and shipbuilding sales, 
for The Lincoln Electric Co. 
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Members of the Capital Area Career Center welding technology class are shown during their excursion to the FABTECH Int'l & AWS Weld- 
ing Show, sponsored by the Central Michigan Section. 

Ferris State University faculty and students pose with past A WS Treasurer Earl Lipphardt at the FABTECH Int'l & A WS Welding Show. 

Don DeCorte, an AWS director-at-large, 
said a few words at the Detroit Section holi- 
day party in December. 

John Pagel (left) is shown with Chuck Fred- 
erick, Lakeshore Section chair. 

District 11 
Eftihios Siradakis, director 
(989)894-4101 
ft. siradakis ©airgas. com 

CENTRAL MICHIGAN 
NOVEMBER 17 
Activity: The Section's executive board 
members sponsored a bus trip for 18 weld- 
ing technology students from Capital Area 
Career Center, Mason, Mich., to visit the 
FABTECH Int'l & AWS Welding Show in 
Chicago, 111. Accompanying them were 
their instructors Jeff Grossman and 
Scott Poe. 

DETROIT 
DECEMBER 

Activity: The Section held its holiday party 
at the Ukrainian Cultural Center in War- 
ren, Mich., featuring a surprise visit from 
Santa, himself. 

Ferris State University 
Student Chapter 
NOVEMBER 16 
Activity: University faculty members made 
presentations to the Education Scholar- 
ship Committee at the FABTECH Int'l & 
AWS Welding Show in Chicago, 111. Speak- 
ers included Student Chapter Advisor Jeff 
Carney, Bill England, Jeff Hardesty, Ken 
Kuk, David Murray, and Paul Kwant. 
About 90 students attended the event. 

District 12 
Sean P. Moran, director 
(920) 954-3828 
sean.moran@hobartbrothers.com 

LAKESHORE 
OCTOBER 15 
Activity: The Section members toured 
Pagel's Ponderosa Dairy in Kewaunee, 
Wis. The farm features 3900 cows, a rotary 
milking parlor, and a processor that pro- 
duces the methane gas fueling a 1700-hp 
engine-generator. John Pagel, owner, con- 
ducted the tour for 37 attendees. 

MILWAUKEE 
NOVEMBER 17 
Activity: The Section chartered two buses 
to take 104 members and guests to the 
FABTECH Int'l & AWS Welding Show in 
Chicago. The travelers included attendees 
from three tech schools and representa- 
tives from 35 local businesses. 

District 13 
W. Richard Poianin, director 
(309) 694-5404 
rpoianin @ icc.edu 

District 14 
Tuiiy C. Parker, director 
(618)667-7795 
tparke@miiierwelds.com 
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Shown working the welding competition are (from left) Dean Droddy, Indiana Section Chair Tony Brosio, Mike Anderson, Nichole Bradley, 
Bennie Flynn, Gary Tucker, Gary Dagger, and Bob Richwine. 

INDIANA 
NOVEMBER 15-17 
Activity: Section members helped to con- 
duct the Professional Welding Competi- 
tion at the FABTECH Int'l & AWS Weld- 
ing Show in Chicago. Working the event 
were Chairman Tony Brosio, Treasurer 
Mike Anderson, Bennie Flynn, Vice Chair 
Gary Tucker, Gary Dugger, and Secre- 
tary Bob Richwine. Working with them 
were Nichole Bradley, AWS Educational 
Services, and Dean Droddy with the 
Louisville Section. 

LEXINGTON 
NOVEMBER 19 
Speaker: Sean Norton 
Affiliation: Victor Equipment Co. 
Topic: Welding safety 
Activity: The program was held at Blue- 
grass Community College in Lexington, 
Ky. Holston Gases donated a Lincoln 
welding machine for the raffle won by 
Andrew Standlford. 

District 15 
Mace V. Harris, director 
(612)861-3870 
macevh @ aol.com 

ARROWHEAD 
NOVEMBER 24 
Activity: The Section's executive commit- 
tee met at Mesabi Range Community Col- 
lege in Eveleth, Minn. Attending were 
Chair Loren Kantola; Al Kllewer, vice 
chair; Doug Mroz, secretary/treasurer; and 
Tom Baldwin, librarian, consultant, and 
technical representative. 

DECEMBER 4 
Activity: The Section members toured 

Arrowhead Section members and guests toured TriTec in December. 

Arrowhead Section Chair Loren Kantola 
(left) presents Ervin Stoch the Section Meri- 
torious Award. 

TriTec of Minnesota, Inc., in Virginia, 
Minn., a full-service steel facility that cus- 
tom fabricates machined products. At- 
tending were welding students from Vir- 
ginia High School. Shop foremen Joe 

Shown at the Lexington Section program are 
(from left) Gary McCoy, Andrew Standiford, 
and Joe Baxter. 

Rutchasky and Rich Stevens conducted 
the tour. Fifty members and guests partic- 
ipated in the event. At a previous meeting. 
Chairman Loren Kantola presented Ervln 
Stoch the Section Meritorious Award. 
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Shown at the Northwest Section tour in December are (from left) Kirby Stellmach, John 
Bamett, Chair Todd Bridigum, and Jim Trudeau. 

Northwest Section members are shown during their tour of Consolidated Precision Products 
in December. 

Guide Tom Anderson (left) is shown with 
Jay Gerdin, Northwest Section vice chair, 
during the Olympic Steel tour. 

NORTHWEST 
NOVEMBER 11 
Activity: The Section members toured 
Olympic Steel Co. in Plymouth, Minn., to 
see the production of plate and sheet steel 
products. The tour guides were Tom An- 
derson, Cory DeWitte, Brad Hagg, Chris 
Merrlman, Joe Alrlck, and Bill Friedrichs. 

Jason Miles (left), Kansas City Section chair, 
presents Dennis Wright his Silver Member 
Certificate. 

DECEMBER 9 
Activity: Thirty Northwest Section mem- 
bers toured Consolidated Precision Prod- 
ucts Co. in Bloomington, Minn., a pro- 
ducer of large airframe and engine struc- 
tural castings, and gearbox housings. The 
guides included John Barnett, Kirby Stell- 
mach, and Jim Trudeau. 

District 16 
David Landon, director 
(641)621-7476 
dlandon @ vermeermfg. com 

KANSAS CITY 
NOVEMBER 12 
Speaker: Steven Huffman, student 
Affiliation: UMKC School of Engineering 
Topic: The 2010 steel bridge competition 
Activity: The Kansas City Section mem- 
bers met at University of Missouri, Kansas 
City campus, to learn about previous team 
bridge competition projects and require- 
ments for the upcoming bridge competi- 
tion. Chairman Jason Miles presented 
Dennis Wright his Silver Member Certifi- 
cate for 25 years of service to the Society. 

District 17 
J. Jones, director 
(940)368-3130 
jjones @ thermadyne. com 

CENTRALARKANSAS 
NOVEMBER 16 
Activity: Chair Dennis Pickering pre- 
sented Grayling V. Hill and Michael Rose 
their Silver Certificates for 25 years of serv- 
ice to the Society. The presentations took 
place in Benton, Ark. 

DECEMBER 8 
Activity: Adam Webb from Lincoln Elec- 
tric demonstrated the VRTEC 360 virtual 
reality welder training system. The pro- 
gram was held at Pulaski Technical Col- 
lege in Little Rock, Ark. Mike Porter re- 
ceived the CWI of the Year Award. 

DECEMBER 10 
Speaker: Monica Pfarr, corporate direc- 
tor 
Affiliation: AWS Solutions Opportunity 
Squad (SOS) 
Topic: AWS SOS activities 
Activity: The program was held during the 
Arkansas Welding Expo presented by 
WELSCO, Inc., Industrial Gases & Weld- 
ing Supplies, at Verizon Arena in Little 
Rock, Ark. 

TULSA 
NOVEMBER 17 
Activity: The Section members toured 
Sherry Laboratories to study its test equip- 
ment and procedures. Don Bunn, project 
engineer and failure analyst, conducted 
the program. 

District 18 
John Bray, director 
(281)997-7273 
sales ©affiliatedmachinery. com 
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Grayling V Hill (right) receives his Silver 
Membership Certificate from Dennis Pick- 
ering, Central Arkansas Section chairman. 

Tour guide Don Bunn (right) chats with 
Tulsa Section Chair Jamie Pearson. 

Lee High School 
Student Chapter 
NOVEMBER 5 
Activity: The Student Chapter held its sec- 
ond meeting at the welding facility at the 
school. The Chapter officers elected are 
Diego Duran, Adriana Rojas, Alan Nava, 
and Johnny Cabrera with Advisor Albert 
Urblna. District 18 Director John Bray at- 
tended the program. 

RIO GRANDE VALLEY 
MAY 27 
Activity: The Section members partici- 
pated in the 1st Annual Gold Collar Ca- 
reer Day at South Texas College of Tech- 
nology in McAllen, Tex. Sam Coulton, ad- 
visor to the Arizona Western College Stu- 
dent Chapter, made a presentation titled 
Welders without Borders. 

SEPTEMBER 9 
Activity: The Rio Grande Valley Section 
held its awards-presentation program in 
Palm Aire Best Western in Weslaco, Tex. 
Barney Burks presented a check for $500 
from the Houston Section to assist the new 
Section with its startup costs. District 18 

Shown are the Lee High School Student Chapter members. Far left is John Bray, District 18 
director, and far right is Advisor Albert Urbina. 

Shown at the Rio Grande Valley Section activity in May are (from left) Felipe Reyes, speaker 
Sam Coulton, and Ed Garcia. 

Adam Webb demonstrated virtual reality 
welder training at the Central Arkansas Sec- 
tion program in December. 

Mike Porter (right) receives the CWIofthe 
Year Award from Dennis Pickering, Central 
Arkansas Section chair in December. 

Shown at the Arkansas Welding Expo are (from left) Kevin Sava, Chris Layton, Monica 
Pfarr, Central Arkansas Section Chair Dennis Pickering, Aaron Campbell, and Angela Har- 
rison, WELSCO owner. 
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Barney Burks (left) presents a $500 check to 
Chair George Baldree at the Rio Grande Val- 
ley awards program in September. 

Chair George Baldree (left) displays his 
awards presented by District 18 Director 
John Bray at the Rio Grande Valley program. 

Shown at the British Columbia Section program are (from left) James Kutt, Sheldon Frank, 
and Ron Poole. 

AWS President Vic Matthews addressed the joint Spokane and Inland Empire Sections in 
November. 

Shown at the British Columbia Section pro- 
gram are Treasurer Brenda Moe (left) and 
Mirela Chrihana. 

Jim O'Sullivan demonstrated nondestruc- 
tive examination equipment for the Arizona 
Western Student Chapter November 6. 

Director John Bray presented Chair 
George Baldree the Section Meritorious 
and District Director Awards. Richard 
Solinis received the Section Meritorious 
Award. Thomas Solano received the Sec- 
tion Private Sector Instructor Award, the 
Section Educator Award went to Edwin 
Rivera, and the CWI of the Year Award 
was presented to Jose Delgado. 

District 19 
Neil Shannon, director 
(503)419-4546 
neilshnn @ msn.com 

ALASKA 
NOVEMBER 20 
Speaker: Tony Barnard 
Topic: Welding health and safety 
Activity: Cody Prult was awarded full AWS 
membership for his performance in the 
Skills-USA competition. The next Alaska- 
region six-day CWI seminar is scheduled 
for March. Check the Web site 
www.aws.org for details. The program was 
held at Peggy's Restaurant in Anchorage. 

BRITISH COLUMBIA 
NOVEMBER 10 
Speakers: James Kutt and Ron Poole 
Affiliation: Silver City Galvanizing 
Topic: Galvanizing history and applica- 
tions 
Activity: Following the dinner and meet- 
ing at Twin Bridges Restaurant in Delta, 
B.C., Canada, the 38 attendees visited Sil- 
ver City Galvanizing for a tour of the fa- 
cility. 

SPOKANE, INLAND EMPIRE 
NOVEMBER 10 
Speaker: Victor Matthews, AWS president 
Affiliation: The Lincoln Electric Co. (ret.) 
Topic: Welding student education 
Activity: The two Sections met in the weld- 
ing shop at Big Bend Community College 
in Moses Lake, Wash. Following the pres- 
ident's talk, the 90 attendees visited the 
Norco, Inc., air-separation facility for a 
plant tour. Shawn Welch conducted the 
tour and detailed the process used to pro- 
duce 150 tons of liquefied nitrogen, 150 
tons of liquefied oxygen, and 7 tons of liq- 
uefied argon daily. District 19 Director 
Nell Shannon attended the event. 

SPOKANE 
DECEMBER 16 
Activity: The Section members met at 
Haskins Steel Co., Inc., in Spokane, Wash., 
for a tour of the facility. Cralg Dlas, vice 
president and general manager, con- 
ducted the tour of the three buildings 
for 38 attendees. 
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Shown at the December AWCIWT Student Chapter program are (left to right, standing) Wayne Magnesun, Gilbert Ed Garcia, Advisor 
Samuel Colton, Jose Zamora, Anthony Carroll, Jameson Cuthair, Shanen Aranmor, Herman Quiroga, Laura Garcia, David Sanchez, and 
Miguel Pulido; front row, from left are Jose Ulloa, Chris Larson, Britton Bowns, Sprinter Finch, John Edmundson, and speaker Ron Pixley. 
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AWCIWT Student Chapter members are shown at the November 3 meeting. 

District 20 
William A. Komlos, director 
(801)560-2353 
bkoz@arctechllc. com 

District 21 
Nanette Samanich, director 
(702)429-5017 
Nan07@aol.com 

Arizona Western College 
IWT Student Chapter 
NOVEMBER 3 
Activity: The members of the Arizona 
Western College Institute of Welding 
Technology (AWCIWT) Student Chapter 
met for technical presentations in inverter 
welding technology with advisory commit- 
tee members Alex Buatista of Lincoln 
Electric Co., Chuck Taber of Miller Elec- 
tric Co., and Jeff Shively of Thermadyne. 
The focus was on the AWS SENSE pro- 
gram, and the acquisition of new sub- 
merged arc welding equipment and a ro- 
botic welding system for the institute. 

Spokane Section members are shown during their tour ofHaskins Steel in December. 

NOVEMBER 6 
Activity: The AWCIWT Student Chapter 
met at the Mandarin Palace in Yuma, 
Ariz., for a presentation by Larry Leb- 
sock, tech prep director, Arizona Western 
College, who urged the students to partic- 
ipate in SkillsUSA and to stay in school. 
Jim O'Sulllvan of Olympus NDT Co. dis- 
played a collection of the latest nonde- 
structive examination equipment, includ- 
ing a phased array system and videoscope 
inspection tools. 

DECEMBER 4 
Speaker: Ron Pixley, welding instructor 
Affiliation: Yuma Union High School 
District 
Topic: Career opportunities with a college 
welding degree 
Activity: At this AWCIWT Student Chap- 
ter program, David Sanchez, an AWS CWI 
and CWE and president of Arc Dynamics, 
Inc., donated a welding power source for 
the door prize that was won by Chris 
Larson. 
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The AWCIWT Student Chapter members and guests are shown at the November 6 program. 

Shown at the December AWCIWT Student 
Chapter program are (from left) Chris Lar- 
son, Isabella Larson, and David Sanchez. 

District 22 
Dale Flood, director 
(916)288-6100, ext. 172 
flashflood@email.com 

SAN FRANCISCO 
DECEMBER 2 
Activity: The Section held its holiday ban- 
quet at Spenger's Restaurant in Berkeley, 
Calif. Sixty-six members and guests at- 
tended the program. The team of metal- 
workers and artists John C. Rogers, J. Todd 
Blair, and Alexandra Ismerio discussed 
their roles in the reconstruction of the 12th 
Street bridge at Lake Merritt, detailing the 
artistic enhancements they made. 

Shown at the San Francisco banquet are (from left) lohn Rogers, Chair Tom Smeltzer, 
Alexandra Ismerio, and Todd Blair. 

Candidate Sought to Receive the Prof. Masubuchi Award 
The deadline for submitting nomina- 

tions for the 2011 Prof. Koichi Masub- 
uchi Award is Nov. 2, 2010. The award, 
including a $5000 honorarium, is pre- 
sented each year to one person who has 
made significant contributions to the 
advancement of materials joining 
through research and development. 

The candidate must be 40 years old 

or younger, may live anywhere in the 
world, and need not be an AWS mem- 
ber. The nomination package should in- 
clude the candidate's resume listing 
background, experience, publications, 
honors, and awards, plus at least three 
letters of recommendation from fellow 
researchers. 

The award, sponsored by the Dept. 

of Ocean Engineering at Massachusetts 
Institute of Technology, was established 
to honor Prof. Koichi Masubuchi for his 
numerous contributions to the advance- 
ment of the science and technology of 
welding in the fields of fabricating ma- 
rine and outer space structures. E-mail 
your nominations to Prof. John DuPont 
at jndl @lehigh. edu. 

AWS Mission Statement 

The mission of the American Welding 
Society is to advance the science, 

technology, and application of 
welding and allied processes, 

including joining, brazing, soldering, 
cutting, and thermal spraying. 

AWS Pubiications Saies 
Purchase AWS standards, books, 

and other publications from WEX 
(World Engineering Xchange, Ltd.); or- 
ders@awspubs. com; www. awspubs. com. 
Call toll-free (888) 935-3463 (U.S. and 
Canada); (305) 824-1177; FAX (305) 
826-6195. 

Copies of Welding lournal articles 
may be purchased from Ruben Lara, 
(800/305) 443-9353, ext. 288; 
rlara@aws.org. 

Custom reprints of Welding lournal 
articles, in quantities of 100 or more, 
may be purchased from FosteReprints, 
Claudia Stachowiak, (866) 879-9144, 
ext. 121; claudia@fostereprints.com. 
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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) 

Senior Associate Executive Director 
Jeff \Nebet.. jweber@aws.org (246) 

Associate Executive Director Accounting 
Gesana VWtegas.. g\:illegas@aws.org (252) 

Executive Assistant for Board Services 
Gricelda ManaWch.. gricelda@aws.org ... .(294) 

Administrative Services 
Managing Director 

Jim Lankford..y(m/@flM«.o^ (214) 

IT Network Director 
Armando Campax\a..acampana@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 
Senior Coordinator 

Sissibeth Lopez .. sissi@aws.org   (319) 
Provides liaison services with other national and 
international professional 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. Identifies 
funding sources for welding education, re- 
search, and development. Monitors legislative 
and regulatory issues of importance to the weld- 
ing industry. 

CONVENTION and EXPOSITIONS 
Senior Associate Executive Director 

Jeff Wetoex.. jweber@aws.org (246) 

Corporate Director, Exhibition Sales 
Joe KraW.. jkrall@aws.org  (297) 
Organizes the annual AWS Welding Show and 

Convention, regulates space assignments, regis- 
tration items, and other Expo activities. 

Brazing and Soldering 
Manufacturers' Committee 

Jeff Weber., jweber@aws.org (246) 

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 Saltzsteln.. salty@aws.org (243) 

Society and Section News Editor 
Howard Vjoo&Marii..woodward@aws.org .(244) 

Welding Handbook 
Welding Handbook Editor 

Annette O'Brien., aobrien@aws.org   (303) 
Publishes Welding Journal, the Society's monthly 

magazine. Inspection Trends, Welding Handbook, 
and books on general welding subjects. 

MARKETING COMMUNICATIONS 
Director 

Ross Hancock., rhancock@aws.org   (226) 

Public Relations Manager 
Cindy VleVn\..cweihl@aws.org (416) 

MEMBER SERVICES 
Department Information   (480) 

Deputy Executive Director 
Cassle R. Burrell.. cburrell@aws.org (253) 

Director 
Rhenda A. Mayo... rhenda@aws.org  (260) 
Serves as a liaison between Section members and 

AWS headquarters. Informs members about AWS 
benefits and activities. 

CERTIFICATION SERVICES 
Department Information   (273) 

Managing Director, Certification Operations 
John F\\\pp\..jfilippi@aws.org (222) 

Managing Director, Technical Operations 
Peter Howe., phowe@aws.org (309) 
Manages and oversees the development, integrity, 

and technical content of all certification programs. 

Director, Int'l Business & Certification Programs 
Prltl Jain., pjain@aws.org  (258) 
Directs all int'l business and certification pro- 

grams. Is responsible for oversight of all agencies 
handling AWS certification programs. 

EDUCATION SERVICES 
Managing Director 

Dennis Marks., dmarks@aws.org (449) 

Director, Education Services Administration 
and Convention Operations 

John Ospina.. jospina@aws.org (462) 

AWS AWARDS, FELLOWS, COUNSELORS 
Senior Manager 

Wendy S. Reeve., wreeve@aws.org (293) 
Coordinates AWS awards and AWS Fellow and 
Counselor nominees. 

TECHNICAL SERVICES 
Department Information    .(340) 

Managing Director 
Andrew R. Davis., adavis@aws.org (466) 

Int'l Standards Activities, American Council of 
the Int'l Institute of Welding (IIW) 

Director, National Standards Activities 
John L. Gay\et.. gayler@aws.org   (472) 
Personnel and Facilities Qualification, Comput- 

erization of Welding Information 

Manager, Safety and Health 
Stephen P. Hedrlck.. steveh@aws.org ... .(305) 

Metric Practice, Safety and Health, Joining of 
Plastics and Composites, Welding Iron Castings 

Technical Publications 
Senior Manager 

Rosalinda O'Neill., roneill@aws.org  (451) 
AWS publishes about 200 documents widely used 

throughout the welding industry. 

Staff Engineers/Standards Program Managers 
Annette Alonso.. aalonso@aws.org (299) 
Automotive Welding, Resistance Welding, Oxy- 

fuel Gas Welding and Cutting, Definitions and 
Symbols, Sheet Metal Welding 

Stephen Borrero.. sborrero@aws.org (334) 
Joining of Metals and Alloys, Brazing and Sol- 

dering, Brazing Filler Metals and Fluxes, Brazing 
Handbook, Soldering Handbook 

Rakesh GupXa.. gupta@aws.org (301) 
Filler Metals and Allied Materials, Int'l Filler 

Metals, Instrumentation for Welding, UNS Num- 
bers Assignment 

Brian McGrath . bmcgrath@aws.org   (311) 
Methods of Inspection, Mechanical Testing of 

Welds, Welding in Marine Construction, Piping 
and Tubing 

Selvls Morales smorales@aws.org (313) 
Welding Qualification, Structural Welding 

Matthew Rubin mrubin@aws.org (215) 
Aircraft and Aerospace, Machinery and Equip- 

ment, Robotics Welding, Arc Welding and Cut- 
ting Processes 

Relno Starts...rstarks@aws.org  (304) 
Welding in Sanitary Applications, High-Energy 

Beam Welding, Friction Welding, Railroad Weld- 
ing, Thermal Spray 

Note: Official interpretations of AWS standards 
may be obtained only by sending a request in writ- 
ing to the Managing Director, Technical Services, 
Andrew R. Davis, at adavis@aws.org. 

Oral opinions on AWS standards may be ren- 
dered. However, such opinions represent only 
the personal opinions of the particular individu- 
als giving them. These individuals do not speak 
on behalf of AWS, nor do these oral opinions con- 
stitute official or unofficial opinions or interpre- 
tations of AWS. In addition, oral opinions are in- 
formal and should not be used as a substitute for 
an official interpretation. 

AWS 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 

Director 
Connie Bowling, ext. 308, cbowling@aws.org 

General Information 
(800) 443-9353, ext. 689; vpinsky@aws.org 

AWS Foundation, Inc., is a not-for-profit cor- 
poration established to provide support for edu- 
cational and scientific endeavors of the American 
Welding Society. Further the Foundation's work 
with your financial support. Call for information. 
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WELDING 
WORKBOOK Datasheet 312 

Welding Test Positions for Groove Welds in Pipe 
Welder, welding operator, and tack welder qualification tests 

determine the ability of the persons tested to produce acceptably 
sound welds with the process, materials, and procedure called for 
in the tests. 

Following are descriptions of the various test positions for 
groove welds in pipe. 

1G. A welding test position designation for a circumferential 
groove weld applied to a joint in pipe, in which the weld is made 
in the flat welding position by rotating the pipe about its axis — 
Fig. 1A. " 

2G. A welding testing position designation for a circumferen- 
tial groove weld applied to a joint in a pipe, with its axis approxi- 
mately vertical, in which the weld is made in the horizontal weld- 
ing position — Fig. IB. 

5G. A welding test position designation for a circumferential 

groove weld applied to a joint in a pipe with its axis horizontal, in 
which the weld is made in the flat, vertical, and overhead welding 
positions. The pipe remains fixed until the welding of the joint is 
complete — Fig. 1C. 

6G. A welding test position designation for a circumferential 
groove weld applied to a joint in pipe, with its axis approximately 
45 deg from horizontal, in which the weld is made in the flat, ver- 
tical, and overhead welding positions. The pipe remains fixed 
until welding is complete — Fig. ID. 

6GR. A welding test position designation for a circumferential 
groove weld applied to a joint in pipe, with its axis approximately 
45 deg from horizontal, in which the weld is made in the flat, verti- 
cal, and overhead welding positions. A restriction ring is added, ad- 
jacent to the joint, to restrict access to the weld. The pipe remains 
fixed until welding is complete — Fig. IE. 
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Fig. 1 — Welding test positions and their designations for groove welds in pipe. 

Excerpted from AWS A3.0:2001, Standard Welding Terms and Definitions. 
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What defines excellence in welding sales? 
The American Welding Society announces the certification program for weiding sales representatives 

f you are among the best and 
.most successful sales 

professionals in the welding 
industry, it's because you provide 
value-added expertise to your 
customers. 

The AWS Certified Welding Sales Representative 
program tells the industry that you have what it 
takes to add value to every sale. 

If you meet the program's requirements, you can 
take a two-hour exam to establish your credentials. 

AWS offers three-day preparation seminars that 
can be taken at certain AWS-scheduled sites or at 
your workplace for groups of sales personnel. 

The examination will establish your level of 
knowledge concerning five arc welding processes, 
brazing and soldering, cutting, safety in processes 
and gas cylinder handling, AWS filler metal 
classifications, shielding gas applications, welding 
terminology, ventilation, electrical requirements for 
power sources, and welding procedures and their 
qualification. 

For more information and application forms, visit 
www.aws.org/CWSR or call 1-800-443-9353 ext. 273. 

Give your company and yourself a competitive 
advantage. 

• Receive hundreds of dollars' worth of reference 
books that will be a lifelong asset. 

• Learn or refresh yourself on key skills that can 
help you assist your customers. 

Taking the seminar qualifies you to test with just 
two years of documented industry experience. 

• Gam the respect you deserve for the 
professionalism you provide. 

• Group seminars and examinations can be offered 
at your business location. 

Here's what a recent candidate said about the 
program: 

"This is not just a cert for your territory. It's for the 
whole welding industry, no matter where you are. I 
use the books all the time. The week after the seminar, 
a customer brought in some drawings with symbols 
their shop foreman didn't understand. It was cool that 

know, the more valuable I am to WESCO. 
"The course was a real eye-opener! I wish I'd had a 

chance to do this years ago. The certification gives me 
an edge over my competitors." 

Timothy Howard, WESCO Gas and Welding Sup-ply 

You are among the elite in 
welding sales. Now you can 
prove it, as an AWS Certified 
Welding Sales Representative 

American Welding Society 
• 
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PROFESSIONAL PROGRAM ABSTRACT SUBMITTAL 
Annual FABTECH International & AWS Welding Show 

Atlanta, GA - November 2-4, 2010 

Submission Deadline: March 31, 2010 
(Complete a separate submittal for each paper to be presented.) 

Primary Author (Full Name): 
Affiliation: 
Mailing Address: 

City: State/Province Zip/Mail Code Country: 
Email: 
Co-Author(s): 
Name (Full Name): 
Affiliation 
Address: 
City: 
State/Province 
Zip/Mail Code 
Country: E-Mail: 

Name (Full Name): 
Affiliation: 
Address: 

City: 
State/Province: 
Zip/Mail Code: 
Country: E-Mail: 

Name (Full Name): 
Affiliation: 
Address: 

City: 
State/Province: 
Zip/Mail Code: 
Country:  E-Mail: 

Name (Full Name): 
Affiliation: 
Address: 

City: 
State/Province: 
Zip/Mail Code: 
Country: E-Mail: 

Answer the following about this paper 
Original submittal? Yes • NoQ   Progress report? Yes • NoQ   Review paper? Yes • NoQ Tutorial? Yes • NoQ 
What are the welding/Joining processes used? 
What are the materials used? 
What is the main emphasis of this paper? Process Oriented • Materials Oriented • Modeling • 
To what industry segments is this paper most applicable? 
Has material in this paper ever been published or presented previously? Yes • No\Z\ 

If "Yes", when and where? 
Is this a graduate study related research? Yes • No\Z\ 
If accepted, will the author(s) present this paper in person? Yes D    Maybe D     NoD 
Keywords: Please Indicate the top four keywords associated with your research below 

Guidelines for abstract submittal and selection criteria: 
• Only those abstracts submitted on this form will be considered. Follow the guidelines and word limits indicated. 
• Complete this form using MSWord. Submit electronically via email to techpapers@aws.orq 
Technical/Research Oriented 
• New science or research. 
• Selection based on technical merit. 
• Emphasis is on previously unpublished 

work in science or engineering relevant to 
welding, joining and allied processes. 

• Preference will be given to submittals with 
clearly communicated benefit to the 
welding industry. 

0 Check the category that best applies: 

• Technical/Research Oriented 

Applied Technology 
• New or unique applications. 
• Selection based on technical merit. 
• Emphasis is on previously 

unpublished work that applies known 
principles of joining science or 
engineering in unique ways. 

• Preference will be given to submittals 
with clearly communicated benefit to 
the welding industry. 

D Applied Technology 

Education 
• Innovation in welding education at all 

levels. 
• Emphasis is on education/training 

methods and their successes. 
Papers should address overall 
relevance to the welding industry. 

• Education 



Proposed Title (max. 50 characters): 
Proposed Subtitle (max. 50 characters): 
Abstract: 
Introduction (100 words max.) - Describe the subject of the presentation, problem/issue being addressed and its 
practical implications for the welding industry. Describe the basic value to the welding community with reference to 
specific communities or industry sectors. 

Technical Approach, for technical papers only (100 words max.) - Explain the technical approach, experimental methods 
and the reasons why this approach was taken. 

Results/Discussion (300 words max.) - For technical papers, summarize the results with emphasis on why the results 
are new or original, why the results are of value to further advance the welding science, engineering and applications. 
For applied technology and education papers, elaborate on why this paper is of value to the welding community, 
describe key aspects of the work developed and how this work benefits the welding industry and education. 

Conclusions (100 words max.) - Summarize the conclusions and how they could be put to use - how and by whom. 

NOTE: Abstract must not exceed one page and must not exceed the recommended word limit given above 
Note: The Technical Program is not the venue for commercial promotions of a company or a product. All presentations should avoid 
the use of product trade names. The Welding Show provides ample opportunities for companies to showcase and advertise their 
processes and products. 

Return this form, completed on both sides, to 

AWS Education Services 
Professional Program 2010 

550 NW LeJeune Road 
Miami FL 33126 

FAX 305-648-1655 

MUST BE RECEIVED NO LATER THAN MARCH 31, 2010 



NEW 
LITERATURE 

Guide for Welding and 
Weid Inspection Released 

A Quick Guide to Welding and Weld In- 
spection is described as an accessible guide 
to the knowledge required to fulfill the 
role of a welding inspector. In covering 
both European- and U.S.-based codes, the 
book offers a basic all-around under- 
standing of the subject. The key topics in- 
clude terminology and symbols, duties of 
welding inspectors, analysis of fusion weld 
joint preparation, materials and weldabil- 
ity, classification of alloy steels, welding 
processes, nondestructive testing and in- 
spection methods, welding defects and 
fracture modes, codes and welding stan- 
dards, procedure qualification documen- 
tation, and health and safety. The hard- 
cover text is priced at $58 plus shipping 
and handling. Search "Quick Guide Weld- 
ing" on the Web site for more informa- 
tion or to order. 

Research and Markets 
www.researchandmarkets.com 
U.S. FAX (646) 607-1907 

Full-Line Catalog Lists 
New Products for 2010 

The company's 100-page, full-color, 
2010 full-line catalog features photo- 
graphs, specifications, and comparison 

charts to assist in product selection. Fea- 
tured are nine new products, and new re- 
sources available on the Web site are 
showcased. Shown are gas metal arc and 
tungsten arc welding machines, plasma 
arc cutting machines, welding helmets, 
and safety gear. Three new product cate- 
gories include respirators, fume extrac- 
tors, and welding workstations. Additional 
product information is provided for other 
brands, including Bernard, Hobart Broth- 
ers, Smith Equipment, Tregaskiss, and 
Weldcraft. The catalog may be ordered by 
phone or downloaded from the Web site. 

Miller Electric Mfg. Co. 
www.millerwelds.com 
(800) 426-4553 

Welding Products Catalog 
Updated 

The 136-page, iu\i-co\or 2010 Product 
Catalog illustrates and describes the com- 
pany's extensive line of products. It is 
available in hard copy and online in a fast- 
flip eBook version. Included are 108 new 

V-westec 
WESTEC is produced by SME 

WESTEC 
Where you go when 
the gome changes. 

For 2010, WESTEC enters a new dimension. Whatever 

industries you serve WESTEC can keep your manufacturing 

competitive with daily keynote speakers, industry panel 

discussions and technical sessions focused on the areas of 

renewable energy, defense/aerospace, and the economy that 

will help you gain the competitive edge. If you want to be part of 

new supply chains, WESTEC should be your first stop! 

The direction is changing. Want to make sure your company not only 

grows but evolves? Make sure you get to WESTEC 20101 

Register for FREE at www.westeconline.com. 

23-25 

Los Angeles Convention Center | Los Angeles. CA 

For info go to www.aws.org/ad-index 
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products and accessories introduced dur- 
ing the past year. The profusely illustrated 
catalog pictures a wide selection of power 
sources, welding consumables, acces- 
sories, automated solutions, and environ- 
mental systems. Some of the new prod- 
ucts include a line of Viking• welding hel- 
mets. Bulldog® commercial engine- 
driven welding machines, and Magnum® 
PRO, Cougar•, and Panther• welding 
guns, and new items in the UltraCore® 
consumables line, and additional auto- 
mated welding cell products. To order, 
request Bulletin No. El.10. 

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

Brazing Web Site Enhanced 

The Global Brazing Solutions Web site 
has been launched with the goal of pro- 
viding customers access to information 
that will help them better understand 
brazing technology and ultimately make 
informed purchase decisions. Added is a 
new Knowledge Base section that pro- 
vides insight on the fundamentals of braz- 
ing, proper brazing procedures, and joint 
design. Case studies are provided to illus- 

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

Simple, one-step 
operation 

40, 60, 80 and 100 
grit fiap wheeis 

220 V or 440 V, 3-phase 

Boa Pipe Sander is the 
Handrail Polishing Solution 

• Sand & poiish steei, stainiess steei 
and aiuminum 

• Grind down 
weid seams 

• Sanding arm 
snakes up to 270° 
around the radius 
of the pipe- 
rotate slightly for 
full 360° coverage 

• Easy replacement 
of abrasive belts 

UNITEC Surface Finishing Solutions 

1-800-700-5919 • www.csunitec.c 
For info go to www.aws.org/ad-index 

BLUCO Corporation x 

3500 Thayer Court • Aurora, IL 60504 
info@bluco.com • www.Bluco.com • 1-800-535-0135 

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

IdBmmBlBrl 
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Model 200 Positioner 
3 models available: 

100 pound, 200 pound and 
500 pound capacity. 

Model 1200 Pipemate 
Rotates pipe and tube 

from 1 Vi" to 17" diameter, 
up to 1200 pounds. 

Smart Work Handling 
Means 

Increased Productivity 

800-962-9353 
www.atlaswelding.com 

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

trate how the company's technical serv- 
ices can help reduce costs. Listed are all 
of its technical literature and MSDS doc- 
uments available for download upon reg- 
istration. Included are comprehensive 
brazing and soldering product details, nu- 
merous resources, links to supplementary 
data, and a distributor locator. 

Lucas-Milhaupt 
www.lucasmllhaupt.com 
(414) 769-6000 

Abrasive Filament Power 
Brushes Pictured 

The 16-page, full-color M-BRAD• 
Abrasive Filament Power Brushes catalog 
presents a comprehensive description of 
the company's Advance Brush product 
line that offers longer brush life, better 
conformance to irregular surfaces, useful 
for deburring and surface conditioning, 
with a more consistent finish. One page 
offers a useful selection and troubleshoot- 
ing guide for determining the best brush 
for each job based on the parameters of 
desired finish, brush diameter, rev/min, 
trim length, filament size, grit size, and 
density. Detailed illustrations and dimen- 
sions are provided for composite wheel 
and disc brushes, cup and end brushes, 
and tube and tube and end brushes. The 

w\ 
brochure can be downloaded as a PDF 
from the Web site or ordered by phone. 

Pferd, Inc. 
www.pferdusa.com 
(978) 840-6420 

Weider Safety Products 
Catalog Updated 

The eight-page Welding and Safety 
Products Auto-Darkening Program catalog 

— continued on page 103 

WELDHUGGER 
C0UER GAS DISTRIBUTION SYSTEMS 

<^\at)le.' »ble>  ^^i 

:<B77)WUJWai iH-'/i 93S 3447 Fai |480l 940 < 
V—me * mmm     m wi       i 

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

For The 

World Class 
Members of AWS 
There is a crisis in health care and AWS has done 

something about it. We are proud to introduce an 

outstanding package of benefits for our members, a 

single source with more than fifty insurance companies, 

offering value-priced health, dental, vision, disability, 

accident, cancer and life insurance. 

Simply visit www.worldclassbenefits.com/aws 

or call 800-955-0418 to learn more. 

Managed By: 

Worn l»\N mi   IVM H \M I-  Sf H\ l( hs, IN< . 

www.worldclassbenefits.conn/aws 



PERSONNEL 

Randy Buoy 

Wall Colmonoy Hires 
Corporate Controller 

Wall Colmonoy, 
Madison Heights, 
Mich., has appointed 
Randy Buoy corpo- 
rate controller. Buoy 
most recently worked 
23 years with an auto- 
motive supplier serv- 
ing as vice president 
and chief financial of- 
ficer. The company 

operates two FAA repair station facilities 
and is a supplier of nickel-cobalt and iron- 
based brazing and coating alloys. 

Orbltform Appoints 
Applications Engineer 

Orbitform Group, Jackson, Mich., an 
assembly automation manufacturer spe- 
cializing in forming, fastening, and join- 
ing, has appointed Greg Stola an applica- 
tions engineer. Stoia has 23 years of expe- 
rience in the fastening, forming, machine 
design, and sales business. 

OK Int'l Names Southwest 
Sales Manager 

OK International, Garden Grove, 
Calif., a provider of production soldering 
and assembly equipment and fume- 
extraction equipment, has appointed 
Delia Orvananos territory sales manager 
for the southwestern United States, in- 
cluding southern California and Arizona 
and the Mexican border markets in those 
states. Orvananos has more than 20 years 
of sales experience in the southern Cali- 
fornia electronics assembly marketplace. 

Fronlus USA Fills 
Two Manager Posts 

^^^H Fronius USA. 
^r ^V Brighton, Mich., has 
' B      named   Michael   J. 

Ludwig market seg- 
ment manager for 
shipbuilding, plat- 
form, and power gen- 

« I^L     eration for its welding 
^B I division; and Howard 

^^ .^11 Lunt   its   northeast 
Michael Ludwig    area sales manager 

for the welding divi- 
sion. Ludwig, with 27 years of experience 
in welding engineering, most recently 

served as corporate welding engineer for 
Cianbro Companies working with refinery 
modules. Lunt most recently worked for 
ITW, Hobart Brothers filler metals divi- 
sion, as district manager for accounts in the 
New England and New York area. 

Obituaries 

Richard Keen 

Richard Keen, 67, died Dec. 4 in 
Newark, Del., following a long illness. A 

graduate of DuPont 
High School, Wilm- 
ington, Del., he was 
employed with Keen 
Compressed Gas Co. 
for 49 years. He is 
survived by a daugh- 
ter, a son, five sisters, 
four grandchildren, 
and 18 nieces and 
nephews. 

Richard Keen 

Carl E. Walter 

Carl E. Walter, 65, died Nov. 16 in 
Georgetown, Tex. An AWS member from 

1982 to 1999, he was 
affiliated with the 
Cleveland Section. 
Walter held many po- 
sitions in the welding 
industry starting as a 
welder at the Puget 
Sound Naval Ship- 
yard before serving in 
the U.S. Air Force. 
He graduated from 
The Ohio State Uni- 
versity with a degree 

in welding engineering in 1975. His pro- 
fessional career began on the Prudhoe Bay 
Project, then he moved to research work 
at Lawrence Livermore Laboratory. Later 
he worked in the nuclear industry and sup- 
ported Brown and Roots's automatic 
welding program for two Texas nuclear 
power plants. 

He served in engineering management 
positions, including positions at Triten 
Corp., and Firstech, as well as nonde- 
structive evaluation management work for 
Law Engineering in Saudi Arabia. He also 
had considerable executive management 
experience as the European Operations 
manager of Teledyne McKay in Wies- 
baden, Germany, and later as vice presi- 
dent and general manager of Cronatron 

Carl Walter 

Welding Systems in Charlotte, N.C. 
In 2000, Walter initiated a new career 

in the offshore deep water industry as a 
senior welding engineer at Acute Techno- 
logical Services in Houston, Tex., where he 
worked on many critical multibillion dol- 
lar projects such as BP's Thunder Horse 
and Atlantis up to the last few days of his 
life. Walter is survived by his wife, Linda, 
a daughter, and three stepchildren, seven 
grandchildren, and one great-grandchild. 
His hobbies included world travel, and he 
had a passion for golf. 

Giovanni Paolo Peloso 

Giovanni Paolo Peloso, 76, died Nov. 4 
in Genoa, Italy. He received two degrees 

in   electrotechnical 
engineering      from 
Genoa     University 
and    a    degree    in 
chemical   engineer- 
ing. His specialty was 
welding  technology 
and metallurgy. He 
served both in indus- 
try as well as at the 
university with  re- 
search        projects, 
study, and design of 

welded constructions, particularly in the 
field of steam boilers and turbine fabrica- 
tion and nuclear reactors welding tubes to 
tube-plates. 

Dr. Peloso, an AWS member since 
1971, authored several books and more 
than 120 scientific and technical publica- 
tions. In 1969, he was elected a Fellow of 
The Welding Institute, UK, and in 1993 he 
became a member of its Welding and Join- 
ing Society. AWS awarded him his Life 
Member Certificate for 35 years of service 
to the Society in 2006. In 1991, he was 
named secretary of the Engineers Ge- 
noese Order, and admitted to the Ligurian 
Academy of Sciences and Letters in 1978 
where he served as treasurer, and later as 
general secretary. 

Giovanni Peloso 

Change of Address? 
Moving? 

Make sure delivery of your Welding 
Journal is not interrupted. Contact the 
Membership Department with your 
new address information — (800) 443- 
9353, ext. 217; smateo@aws.org. 
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Get ready to emerge from the recession 
at the forefront of the welding industry. 

WIGMCO      RWMA 
Welding Equipment Manyfacturen Committee 

2010 co-located Annual Meeting 
Palm Beach Gardens, Floridi 
March 11-1 1,2010 

Join the Welding Equipment Manufactures Comnmicv i\M M( Oi. 
and the Resistance Welding Manufacturing AlliarKc (K^ M\ i .11 their 
first-ever co-located annual meeting at the award v. iiinin; II1 \ 
National Resort and Spa in Palm Beach Gardens, I luntb 

The 3-day event will cover today's pressing issuev wilh hiyhls 
respected speakers featuring: 

Emily Stover DeRocco, President, Manufacturing III>III.IT. 

speaking about the challenges manufacturers are 1m UIJ uoiay tlunny 
the economic recovery and how to succeed in a pi*4 rrcc^m 
business environment. 

Dr. David E. Cole, Chairman of the Center for taMMfal 
Research, sharing his knowledge on the challenge^ I.Kin^ Ihc j-'liilxil 
automotive industry today, as well as its future dircitmn IIIUMI^II lii\ 
presentation: "Today's Turbulence: A Foundation h* huiurc SIKK. ^^ 

Martin Quinn, President of Thermadyne Holdiiij^ ('•iquwalKia. 
speaking about how Thermadyne Holdings has taken MI'IIIIK.IIK 

strides toward key goals during the sharp economn. ikmnlurn lluil krt 
depressed sales throughout the industry and also tlic t«nii[Kin) '% kf> 
goals including: supporting the brand strategy, impru* mt vuMmix-t 
Mvin nd iiumtliKin}: inno«iili\c ncv- pnulixN 

Abn Kmulira. (VcxxWrn .and taomwniM foe the Inunuiv u» 1 
Kcvrjwih.prcM-nnn^ his hijihlx nccUimcil cvumxitK Ixrvvasl   l«ifiK> 
IIH link- >N>ifi-icmi .uvi luny iom» hwecMtt, Icadin): coiwiwnK 
intliiiilor. v»i- vlkHild he » Jlihinc and what impui'l Ihc currriM or 
lulurc Adniinisii.iiii>n h.iv tvi ihc <v«t>twm 

KiijisUT h\ Krbruan 12. 2010. to IK- mU-ml 
in u i .illli Tor u spiTial pri/cl 

A linnlcd numlv arv IH<U a^.iil.iMc U>i .1 iliscndnlcd nwnn 
ate of S189.00 per night for meeting attendees. 

Cost to attend: 
RV^ MA/WEMCO members $585 / non-Members $785 

Spouse $225/ Child $75 

For more information or to register contact: 
Siivin I lopkins at susan@aws.org or 800-443-9353, cxt. 295 



POSTER ABSTRACT SUBMITTAL 
Annual FABTECH International & AWS Welding Show 

Atlanta, GA - November 2-4,2010 

(Complete a separate submittal for each poster.) 

Primary Author (Full Name): 

School/Company: 

Mailing Address: 

\ City:                                           State/Province: Zip/Mail Code: Country: 

Email: 

Poster Title (max. 50 characters): 
[ Poster Subtitle (max. 50 characters): I 

Co-Author(s): 

Name (Full Name): Name (Full Name): 
Affiliation: Affiliation: 

Address: Address: 

City: City: 
State/Province: State/Province: 
Zip/Mail Code: Zip/Mail Code: 
Country:                         Email: Country:                              Emai : 

[ Poster Requirements and Selection Criteria: 
Only those abstracts submitted on this form will be considered. Follow the guidelines and word limits indicated. 
Complete this form using MSWord . Submit electronically via email to techDaDers(a)aws.orq or print and mail. 

•    Any technical topic relevant to the welding industry is acceptable (e.g . welding processes & controls, welding procedures, welding design. 
structural integrity related to welding, weld inspection, welding metall urgy, etc.). 

•     Submittals that are incomplete and that do not satisfy these basic gu delines will not be considered for competition. 

Posters accepted for competition will be judged based on technical confer t, clarity of communication, novelty/relevance of the subject & ideas 

conveyed and overall aesthetic impression. 
Criteria by category as follows: 

(A) Student (B) Student (C) Student (D) Professional 
• Students enrolled in 2 yr. college For students enrolled in •  For students enrolled in graduate • For anyone working in the welding 

and/or certificate programs at time baccalaureate engineering or degree programs in engineering or industry or related field. 
of submittal. engineering technology programs engineering technology at time of • Poster must demonstrate technical 

• Presentation need not represent at the time of submittal. submittal. or scientific concepts. Emphasis is 
actual experimental work. Rather, Poster should represent the •  Poster should represent the placed on original contributions 
emphasis is placed on student's own experimental work. student's own experimental work. and the novelty of the presentation. 
demonstrating a clear Emphasis is place on Poster must demonstrate technical • Potential relevance to the welding 
understanding of technical demonstrating a clear or scientific concepts. Emphasis is industry is important and should be 
concepts and subject matter. understanding of technical placed on originality and novelty of demonstrated. 

• Practical application is important concepts and subject matter. ideas presented. (E) Hiqh School 
and should be demonstrated. Practical application and/or •  Potential relevance to the welding • Junior or Senior high school 

potential relevance to the welding industry is important and should be students enrolled in a welding 
industry is important and should demonstrated. concentration at the time of 
be demonstrated. submittal. 

• Presentation should represent 
technical concepts and application 
to the welding industry. 

• Practical application and creativity 
are important and should be 
demonstrated. 



Check the category that applies: 

D (A) Student 2-yr. or D (B) Student 4-yr. 0(0) Graduate D (D) Professional D (E) High School 
Certificate Program Undergraduate Student 

Poster Title (max. 50 characters): 
Poster Subtitle (max. 50 characters): 
Abstract: 
Introduction (100 words) - Describe the subject of the poster, problem/issue being addressed and it's practical implications for the welding 
industry. 

Technical Approach & Results (200 words) - Explain the technical approach. Summarize the work that was done as it relates to the subject of 
the poster. 

Conclusions (100 words) - Summarize the conclusions and how they could be used in a welding application. 

Return this form, completed on both sides, via email to techpapers(S)aws.orq 
MUST BE RECEIVED NO LATER THAN April 16, 2010 



American Welding Society 

Friends and Colleagues: 

The American Welding Society established the honor of Counselor to recognize individual members 
for a career of distinguished organizational leadership that has enhanced the image and impact of the 
welding industry. Election as a Counselor shall be based on an individual's career of outstanding 
accomplishment. 

To be eligible for appointment, an individual shall have demonstrated his or her leadership in the 
welding industry by one or more of the following: 

• Leadership of or within an organization that has made a substantial contribution to the welding 
industry. The individual's organization shall have shown an ongoing commitment to the industry, as 
evidenced by support of participation of its employees in industry activities. 

• Leadership of or within an organization that has made a substantial contribution to training and 
vocational education in the welding industry. The individual's organization shall have shown an ongoing 
commitment to the industry, as evidenced by support of participation of its employee in industry activities. 

For specifics on the nomination requirements, please contact Wendy Sue Reeve at AWS headquarters 
in Miami, or simply follow the instructions on the Counselor nomination form in this issue of the Welding 
Journal. The deadline for submission is July 1, 2010. The committee looks forward to receiving these 
nominations for 2011 consideration. 

Sincerely, 

Alfred F Fleury 
Chair, Counselor Selection Committee 



American Welding Society 

Nomination of AWS Counselor 

I. HISTORY AND BACKGROUND 
In 1999, the American Welding Society established the honor of Counselor to recognize indi- 

vidual members for a career of distinguished organizational leadership that has enhanced the 
image and impact of the welding industry. Election as a Counselor shall be based on an 
individual's career of outstanding accomplishment. 

To be eligible for appointment, an individual shall have demonstrated his or her leadership in 
the welding industry by one or more of the following: 

• Leadership of or within an organization that has made a substantial contribution to the 
welding industry. (The individual's organization shall have shown an ongoing 
commitment to the industry, as evidenced by support of participation of its employees 
in industry activities such as AWS, IIW, WRC, SkillsUSA, NEMA, NSRP SP7 or other 
similar groups.) 

• Leadership of or within an organization that has made substantial contribution to training 
and vocational education in the welding industry. (The individual's organization shall 
have shown an ongoing commitment to the industry, as evidenced by support of partici 
pation of its employees in industry activities such as AWS, IIW, WRC, SkillsUSA, NEMA, 
NSRP SP7 or other similar groups.) 

II. RULES 
A. Candidates for Counselor shall have at least 10 years of membership in AWS. 
B. Each candidate for Counselor shall be nominated by at least five members of 

the Society. 
C. Nominations shall be submitted on the official form available from AWS 

headquarters. 
D. Nominations must be submitted to AWS headquarters no later than July 1 

of the year prior to that in which the award is to be presented. 
E. Nominations shall remain valid for three years. 
F. All information on nominees will be held in strict confidence. 
G. Candidates who have been elected as Fellows of AWS shall not be eligible for 

election as Counselors. Candidates may not be nominated for both of these awards 
at the same time. 

III. NUMBER OF COUNSELORS TO BE SELECTED 
Maximum of 10 Counselors selected each year. 

Return completed Counselor nomination package to: 

Wendy S. Reeve 
American Welding Society 
Senior Manager 
Award Programs and Administrative Support 
550 N.W. Lejeune Road 
Miami, FL 33126 

Telephone: 800-443-9353, extension 293 

SUBMISSION DEADLINE: July 1, 2010 



(please type or print in black ink) 

CLASS OF 2011 
COUNSELOR NOMINATION FORM 

DATE NAME OF CANDIDATE 

AWS MEMBER NO. YEARS OF AWS MEMBERSHIP^ 

HOME ADDRESS  

CITY STATE ZIP CODE PHONE_ 

PRESENT COMPANY/INSTITUTION AFFILIATION  

TITLE/POSITION  

BUSINESS ADDRESS 

CITY STATE ZIP CODE PHONE_ 

ACADEMIC BACKGROUND, AS APPLICABLE: 

INSTITUTION  

MAJOR & MINOR_ 

DEGREES OR CERTIFICATES/YEAR, 

LICENSED PROFESSIONAL ENGINEER:   YES NO  STATE_ 

SIGNIFICANT WORK EXPERIENCE: 

COMPANY/CITY/STATE  

POSITION YEARS„ 

COMPANY/CITY/STATE  

POSITION YEARS_ 

SUMMARIZE MAJOR CONTRIBUTIONS IN THESE POSITIONS: 

IT IS MANDATORY THAT A CITATION (50 TO 100 WORDS, USE SEPARATE SHEET) INDICATING WHY THE NOMINEE SHOULD BE 
SELECTED AS AN AWS COUNSELOR ACCOMPANY THE NOMINATION PACKET. IF NOMINEE IS SELECTED, THIS STATEMENT MAY 
BE INCORPORATED WITHIN THE CITATION CERTIFICATE. 

"MOST IMPORTANT" 
The Counselor Selection Committee criteria are strongly based on and extracted from the categories identified below. All in- 

formation and support material provided by the candidate's Counselor Proposer, Nominating Members and peers are considered. 

SUBMITTED BY: 
PROPOSER  
AWS Member No.  
The proposer will serve as the contact if the Selection Committee requires further information. The proposer is encouraged to include a 
detailed biography of the candidate and letters of recommendation from individuals describing the specific accomplishments of the can- 
didate. Signatures on this nominating form, or supporting letters from each nominator, are required from four AWS members In addition 
to the proposer. Signatures may be acquired by photocopying the original and transmitting to each nominating member. Once the sig- 
natures are secured, the total package should be submitted. 

NOMINATING MEMBER: Print Name_ 
AWS Member No.  

NOMINATING MEMBER: Print Name^ 
AWS Member No.  

NOMINATING MEMBER: Print Name_ 
AWS Member No.  

NOMINATING MEMBER: Print Name_ 
AWS Member No.  

SUBMISSION DEADLINE JULY 1; 2010 



NEW LITERATURE 
— continued from page 94 

pictures numerous models in the com- 
pany's complete lines of welder helmets, 

including the ArcOne®, Treme®, Indus- 
trial®, and Shade Master® series plus 
economical Carrera• light-duty models 

and retro-fit autodarkening filters. The 
full-color photos of 21 elaborately deco- 
rated helmets are shown with technical 
specifications including light state, dark 
state, sensitivity, grind, delay, GTAW rat- 
ing (A), command center, inside regula- 
tion, and viewing area (in.2). The retrofit 
filters visor sizes range from 2 x 4.25 in. 
to 5.25 x 4.5 in. They are specified by a 
description, filter dimensions, and mount 
direction (horizontal or vertical). 

ArcOne® 
www.arclweldsafe.com 
(800) 223-4685 

GMAW Consumables 
Catalog Released 

The 12-page, full-color Consumables 
Catalog has been prepared to help cus- 
tomers make an easier and better-in- 
formed decision when selecting gas metal 
arc welding consumables for semiauto- 
matic and robotic guns. Highlighted is the 
Tough Lock• consumables system, as well 
as specialty products including SureStart 
contact tips designed to reduce arc-start 
failures on robotic applications. Other 
products  detailed  are  the  company's 
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GMAW gun nozzles and Quick Load• 
liners. Charts present nozzle bore, mate- 
rial, ID, length, and type. The well-illus- 
trated catalog can be ordered by phone or 
viewed or downloaded from the Web site. 

Tregaskiss 
www.tregaskiss.com/brochures.php 
(877) 737-3111 

Preparation of Manuscripts for Submission 
to the Welding Journal Research Suppiement 

All authors should address themselves to the fol- 
lowing questions when writing papers for submission to 
the Welding Research Supplement: 

• Why was the work done? 
• What was done? 
• What was found? 
• What is the significance of your results? 
• What are your most important conclusions? 
With those questions in mind, most authors can log- 

ically organize their material along the following lines, 
using suitable headings and subheadings to divide the 
paper. 

1) Abstract. A concise summary of the major ele- 
ments of the presentation, not exceeding 200 words, to 
help the reader decide if the information is for him or her. 

2) Introduction. A short statement giving relevant 
background, purpose, and scope to help orient the read- 
er. Do not duplicate the abstract. 

3) Experimental Procedure, Materials, Equipment. 
4) Results, Discussion. The facts or data obtained 

and their evaluation. 
5) Conclusion. An evaluation and interpretation of 

your results. Most often, this is what the readers 
remember. 

6) Acknowledgment, References and Appendix. 
Keep in mind that proper use of terms, abbrevia- 

tions, and symbols are important considerations in pro- 
cessing a manuscript for publication. For welding termi- 
nology, the Welding Journal adheres to AWS A3.0:2001, 
Standard Welding Terms and Definitions. 

Papers submitted for consideration in the Welding 
Research Supplement are required to undergo Peer 
Review before acceptance for publication. Submit an 
original and one copy (double-spaced, with 1-in. margins 
on 8 72 x 11-in. or A4 paper) of the manuscript. A 
manuscript submission form should accompany the 
manuscript. 

Tables and figures should be separate from the 
manuscript copy and only high-quality figures will be 
published. Figures should be original line art or glossy 
photos. Special instructions are required if figures are 
submitted by electronic means. To receive complete 
instructions and the manuscript submission form, 
please contact the Peer Review Coordinator, Erin 
Adams, at (305) 443-9353, ext. 275; FAX 305-443- 
7404; or write to the American Welding Society, 550 NW 
LeJeune Rd., Miami, FL 33126. 
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Characterization of Welding Fume Generated 
by High-Mn Consumables 

Fume particle size and mass distribution, phase identification, and 
composition for high-Mn welding consumables are reported 

BY M. J. GONSER, J. C. LIPPOLD, D. W. DICKINSON, J. W. SOWARDS, AND A. J. RAMIREZ 

fl 
ABSTRACT 

The welding fume generated by two 
high-Mn hardfacing welding electrodes 
was evaluated using a range of fume 
collection and characterization tech- 
niques. This study included a shielded 
metal arc welding (SMAW) electrode 
and a flux-cored arc welding (FCAW) 
electrode both manufactured by Lin- 
coln Electric Co. Data collected previ- 
ously using an E6010 SMAW electrode 
were used for comparison. The fume 
generation rates under nominal welding 
conditions were relatively high, averag- 
ing 0.84 and 3.1 g/min for the SMAW 
and FCAW electrodes, respectively. 
Fume particle size and mass distribution 
were determined using an electrical 
low-pressure impactor (ELPI). This 
technique showed that the largest num- 
ber fraction of fume particles for both 
electrodes was in the fine (0.1-2.5 (im) 
and ultrafine (< 0.1 \im) particle size 
regimes, while the largest mass fraction 
of fume particles was in the fine regime. 

X-ray diffraction (XRD) analysis 
of bulk fume particles identified 
strong peaks for FejO,,, MnFe204, and 
FeMn204 in the SMAW fume, while 
strong peaks for FejO,,, MnFe204, and 
smaller peaks for CaFj and NaF were 
identified in the FCAW fume. Mor- 
phologically, the fume particles were 
typically spherical, present either as in- 
dividual particles or multiparticle ag- 
glomerates. The SMAW fume 
particles contained high levels of Fe 
and Mn and suggested that Mn substi- 

M. J. GONSER (gonser.7@osu.edu), /. C. LIP- 
POLD, and D. W. DICKINSON are with Weld- 
ing & loining Metallurgy Group, The Ohio State 
University, Columbus, Ohio. I. W. SOWARDS is 
with National Institute of Standards and Tech- 
nology, Boulder, Colo. A. I. RAMIREZ is with 
Brazilian Synchrotron Light Laboratory, Camp- 
inas, SP, Brazil. 

tutes for Fe in the Fe304 lattice, result- 
ing in Mn:Fe304 (Mn doped magnetite) 
having the same crystal structure as 
magnetite. 

Analysis of individual fume particles 
and agglomerates using X-ray energy- 
dispersive spectroscopy (XEDS) in con- 
junction with transmission electron mi- 
croscopy (TEM) revealed that the 
SMAW fume contained Fe, Mn, Mg, Si, 
Na, F, and O. The only phase that was 
unequivocally identified by selected 
area diffraction (SAD) in the TEM was 
MmFejC^. Agglomerates consisting of 
many small particles (10 to 30 nm) ana- 
lyzed by SAD were shown to have an 
Fe-rich MmFejC^ crystal structure. 
TEM analysis of the FCAW fume re- 
vealed two basic types of fume particles. 
Most of the particles were roughly 
spherical with diameters ranging from 
100 to 200 nm, while some were in the 
form of agglomerates of very small par- 
ticles (Fe304) with diameters from 10 to 
50 nm. SAD was used to identify indi- 
vidual square particles (—150 nm) as 
MmFejC^. X-ray photoelectron spec- 
troscopy (XPS) was used to analyze the 
fume particle surface chemistry and 
generate compositional depth profiles 
by a sputter etching technique. These 
results showed an increase in Fe and 
Mn concentration upon etching, sug- 
gesting that a thin shell of different 
composition than the bulk particle is 
present on the particle surface. 

KEYWORDS 

Hardfacing Consumable 
High-Mn Electrodes 
Welding Fume 
Fume Generation 
FCAW 
SMAW 

introduction 

Recently, the American Conference of 
Governmental Industrial Hygienists 
(ACGIH) reduced the threshold limit value 
(TLV) for Mn particulate matter from 1 to 
0.2 mg/m3. The TLV reduction arose out of 
concern that increased Mn exposure may 
play a role in certain neurodegenerative 
diseases. Much debate surrounds the effect 
of Mn (or Mn compounds) in welding fume 
on the human body. The following state- 
ment has been issued by the International 
Institute of Welding (IIW) on Mn in weld- 
ing fume: "There is no convincing evidence 
that exposure to manganese-containing 
fume during employment as a welder can 
result in an increased risk of developing 
neurobehavioral deficiencies and loss of 
motor skills. There is, however, insufficient 
evidence to the contrary to dismiss the pos- 
sibility with absolute certainty" (Ref. 1). 
The goal of this investigation is to provide 
basic information on the nature of fume in 
two high-Mn, hardfacing consumables. 
While previous researchers have used a few 
selected techniques to study manganese in 
welding fume, this investigation has relied 
on a combination of fume collection and 
analytical techniques to provide a better 
"global" picture of the nature of welding 
fume. The details of these techniques and 
how they are applied to the study of weld- 
ing fume were published previously by 
Sowards et al. (Refs. 2, 3). 

A previous study has shown that high- 
Mn consumables may produce fume that 
contains between 1 and 15 percentage by 
weight (wt-%) of the total welding fume, 
compared to 6 wt-% Mn in mild steel 
consumables (Ref. 4). It has been shown 
that manganese in respirable fume parti- 
cles is in the form of complex oxides 
(spinels), sometimes with a core-shell 
morphology where the particle core is 
surrounded by a silicon oxide shell (Ref. 
5). The core is typically an Fe-rich oxide 
(Fe304) containing Mn, K, Cr, and O in 
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different ratios. The shell consists of sili- 
con oxide and other compounds (fluo- 
rides) that result from additions to the 
SMAW electrode coating. In mild steel 
weld fume the predominant compound is 
magnetite — Fe^C^ (Ref. 6). Transition 
metals may substitute for iron in the mag- 
netite lattice, but do not form in the pure 
oxide state (such as MnC^) (Refs. 3, 7). 
In SMAW electrodes, Mn is the most 
common substitution due to its high con- 
centration in the electrode coating. Minni 
et al. (Ref. 8) used XRD and XPS to de- 
termine that the oxidation state of Mn is 
primarily Mn-2 and Mn3+ for GMAW and 
SMAW, respectively. In the same study, 
XRD analysis of the SMAW fume 
showed that Mn was present in the fume 

as MnFejC^ and KMnC^. 

Experimental Procedures 

A "global" procedure for the evalua- 
tion of welding fume has previously been 
developed by Sowards et al. for the analy- 
sis of a wide range of welding consum- 
ables. The procedures used here are 
similar to those described in detail in a 
previous paper (Ref. 2). 

Consumables 

Two high-Mn hardfacing electrodes 
manufactured by The Lincoln Electric Co. 
were evaluated in this study. The consum- 
ables selected for this study were produced 

under the trademarks Wearshield Mang- 
jet® (SMAW) and Lincore M® (FCAW). 
These electrodes are used to deposit weld 
metal that is highly resistant to wear and 
abrasion. The deposited weld metals are 
austenitic and can be work hardened by 
transformation to martensite to hardness 
levels in the range HRC 30-48. The nom- 
inal and actual deposit compositions of 
these consumables are listed in Table 1 
along with the composition of the mild 
steel electrode E6010 that was used for 
comparison in this study. 

Welding Procedures and Fume Collection 

Nominal welding parameters were se- 
lected based on the manufacturer's rec- 

Table 1 - - Nominal and Actual Weld Metal Deposit Compositions 

Elements (wt-%) High-Mn 
SMAWW 

High-Mn 
FCAWP) 

E6010 

Nominal Actual Nominal Actual Nominal Actual 

Fe Bal Bal Bal Bal Bal Bal 
Mn 14.5 10.2 13.0 9.4 0.45 0.55 
Ni   0.077 0.5 0.56   0.048 
Ti   0.013   0.11     
Mo 1.15 1.1   0.018   0.018 
Si 0.14 0.18 0.4 0.36 0.2 0.52 
Cr   0.084 4.9 2.9   0.063 
C 0.65 0.46 0.6 0.42 0.12 0.15 
P   0.012   0.007 0.0075 < 0.005 
S 0.01 0.007     0.015 0.017 
V       0.026   0.01 
Cu   0.18         
w   0.15         
Al — — — 0.032 — — 

(1) Lincoln Electric Wearshield Mangjet®, (2) Lincoln Electric Lincore M® 
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Fig. 2 — X-ray diffraction spectrum. A — High-Mn SMA Wfume; B — E6010 (Ref 3). 

ommendation and represented the me- 
dian parameters for the range provided. 
The actual welding parameters used in this 
investigation are provided in Table 2. All 
welds were deposited on plain carbon A36 
steel plate. Fume was collected using both 
a modified AWS ¥1.2:1999 type fume 
hood and an electrical low-pressure im- 
pactor (ELPI). The ELPI sorts fume par- 
ticles into 13 size ranges from 0.03 to >10 
[xm. Number and mass distribution analy- 
sis of the fume was conducted using the 
ELPI, while fume generation rates were 
determined using the AWS procedure. 
Fume collection procedure details are pro- 
vided in Table 3. A minimum of three runs 
were conducted for each consumable in 

order to develop statistically valid data for 
fume generation rates, and particle num- 
ber and size distributions. 

Fume Generation Rate 

The fume hood was used to collect bulk 
fume used in the determination of fume 

Table 2 — Welding Parameters o 
DC 

it* Welding Parameters High-Mn High-Mn E6010 
FCAW SMAW 

^ 
Average current, A 269 157 115 LU 

0) Average voltage, V 26.2 18.8 30.8 
Wire feed speed, in./min (mm/s) 170 (72) — — LU 
Travel speed, in./min (mm/s) 10.6 (4.5) 10.25 (4.3) 11.1 (4.7) cc 
Calculated heat input, kJ/in. (kJ/mm) 40 (1.6) 17.2 (0.68) 19.1 (0.75) 
Electrode diameter, in. (mm) 5/64 (2) 5/32 (4) 1/8 (3.2) 

z Contact tip-to-work distance, in. (mm) 1.25 (32) —   

Table 3 — Details of Welding Fume Collection 

Analysis 
Technique 

Number 
Distribution 

Mass 
Distribution 

SEM/XEDS 

XPS 

FGR 

XRD 

TEM 
(XEDS/SAD) 

SMAW 
Collection 
Time, s 

FCAW 
Collection 
Time, s 

Collection Medium 

20 15 ELPI, greased Al 
substrates 

20 15 ELPI, greased Al 
substrates 

20 20 ELPI, Al substrate 
Stage 2, 4, 8, 10 

20 20 ELPI, Al substrate 
Stage 3 

45 10 0.3 i^m glass filter in 
fume hood 

50 20 0.3 i^m glass filter in 
fume hood 

5 5 C-coated, Cu grid 
above arc 

Method 

Inlet pressure of 100 mbar. Charger activated. 
Current range of 400,000 f A. Charger had to 
operate in the 5 kV range. The charger current 
was typically in the 1 (xA range. Gravimetric 
balance used to measure fume before and after 
number distribution. 

12 collection stages used for fume collection on 
aluminum substrates. SEM, XPS sample 
collection was done without charger. Inlet 
pressure of 100 mbar was used during fume 
collection. 

AWS F1.2:1999 type. 40 ft3 initial flow rate. 
Manometer used to detect pressure drop across 
filter. 0.3 [xm glass fiber filter used for sample 
collection. Welding stopped when the pressure 
dropped to 10 ft3*•. The remaining fume would 
be extracted for 30 s. 

TEM grids were held at 3 and 6 in. above the 
arc. Collection times were approximately 5 s. 
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fig. 3 — X-ray diffraction spectrum ofhigh-Mn FCAWfume. 

generation rate and for X-ray diffraction 
studies. The construction of the fume 
hood and fume generation tests were vari- 
ants of the AWS ¥1.2:1999 specification. 
Instead of using a 4 ^m cellulose fiber fil- 
ter, glass fiber filters with an average pore 
size of 0.3 (im were used as a collection 
substrate in the fume hood. The smaller 
pore size was used to prevent any fume 
particle losses through the filter. (The 
backside of the filter was clean following 
testing.) Due to the smaller pore size, a 40 
ft3/min flow rate was required to get ade- 
quate flow through the filter. An auto- 
mated rotary table was used to traverse the 
A36 steel plate under the electrode. A 
high-volume air sampling system (Model 
TFIA-F) was connected to the top port of 
the fume hood with a vinyl hose. The fume 
hood was equipped with a digital 
manometer so the pressure drop across 
the filter could be monitored. Fume was 
collected on the filter until the flow rate 
decreased to approximately 10 ft3/min, 
after which the air pump would remain on 
for another 30 s. The filters for FGR and 
XRD analyses were stored in antistatic 
storage bags to avoid loss of fume from the 
substrate. Fume generation rate was de- 
termined by subtracting the initial weight 
from the final weight of the filter and di- 
viding by the test time. 

Particle Number and 
Size Distributions 

A Dekati electrical 
low-pressure im- 
pactor (ELPI) was 
used to sample the 
welding fume. Similar 
to the FGR collec- 
tions, a plate was tra- 
versed under the 
welding gun. Alu- 
minum substrates 
were placed onto the 
individual impactor 
stages for fume col- 
lection. A 6-in.- 
diameter glass funnel 
was positioned 6 in. 
above the arc and at- 
tached to a 30-in. 

length of Tygon® tubing, with the other 
end of the tube connected to the inlet of 
the impactor column. TheTygon tubing 
had an outer diameter of Yi in., an inner di- 
ameter of Ys in. Once the charger and im- 
pactor column were assembled within the 
ELPI, a pressure of 100 mbar was applied 
using a Sogevac SV-25 vacuum pump with 
the flush pump on the ELPI activated. The 
flush pump was deactivated allowing the 
particles to be drawn toward the funnel, 
through the Tygon tubing, and into the 
unipolar charger. The charged particles 
then pass into a low-pressure impactor 
having electrically isolated collection 
stages. The particles collected on a specific 
impactor stage produce an electrical cur- 
rent that was recorded, in real time, by the 
appropriate electrometer channel. The 
ELPI classifies particles on 13 separate 
stages according to their aerodynamic di- 
ameter in the range of 0.03 to 10 jxm. 

Number distribution of the fume was 
determined using the ELPIV.l software. 
Dekati collection substrate grease was ap- 
plied to the surface of the substrates prior 
to being placed on the collection stages. 
This grease helps the particles to "stick" to 
the substrate during the collections 
process. Greased aluminum substrates 
were placed on the collection stages inside 

Table 4 — Fume Characterization Details 

Technique 

I XRD 

Conditions 

SEM 

XPS 

TEM 

Cu X-ray source running at 45 kV and 20 mA. Scan from 15-70 deg 26 angle. 
Rate of 0.2-0.5 deg/min. 

15 kV, working distance of 5 mm. Collection time of 100 s for XEDS. Dead 
time in the range of 20^10%. 

Pre-etch condition used to determine elements at surface of particles. Ar+ 

ion etching reveals elements present at 5 nm depth in the particles. 

300 kV. Collection time of 400 s for XEDS. SAD patterns. 

the ELPI. The current range used was 
400,000 fA. Also, the charger was oper- 
ated in the 5-kV range as this was the man- 
ufacturer's recommended charger voltage. 
The charger current was typically in the 1- 
(xA range. Once the flush, pump, and 

charger were on, an "All-zero" calibration 
was performed to effectively zero the elec- 
trometers. This was done for each test run. 
Once the 'All-zero" calibration had been 
completed, the flush would be turned off 
and the welding would be initiated using a 
remote control. Mass distributions were 
determined by weighing the aluminum 
collection substrates before and after test- 
ing using a gravimetric balance with preci- 
sion of ±0.0001 g. 

Characterization Techniques 

Characterization techniques used in 
this study included X-ray diffraction 
(XRD), scanning electron microscopy 
(SEM), X-ray energy-dispersive spec- 
troscopy (XEDS), X-ray photoelectron 
spectroscopy (XPS), transmission electron 
microscopy (TEM), and selected area dif- 
fraction (SAD). Details of these charac- 
terization techniques are listed in Table 4. 

X-ray diffraction spectra were collected 
on fume particles collected on 0.3 /j,m fil- 
ters in the bulk fume collection system. 
XRD data were used to determine which 
compounds were present in the fume. 
Data were collected using a Scintag XDS- 
2000 diffractometer equipped with a Cu 
X-ray tube and an energy-dispersive i-Ge 
detector. The goniometer was a vertical 9- 
9 arrangement in a standard Bragg- 
Brentano geometry. Several scans were 
performed after transferring the fume to 
a Si02 filter. The scans were run from 15 
to 70 deg 29 angles at a scan rate of 0.2 to 
0.5 deg /rain with the X-ray source running 
at 45 kV and 20 mA. 

For SEM analysis, fume particles from 
Stages 2,4,8, and 10 of the ELPI were col- 
lected, representing average particle sizes 
of 0.06, 0.16, 0.96, and 2.4 (im, respec- 
tively. Grease was not applied to the alu- 
minum substrates for the SEM collections 
due to the potential contamination. After 
ELPI collection, the aluminum foil would 
contain both discrete piles of fume parti- 
cles and individual particles and agglom- 
erates remote from the piles. SEM 
analysis was performed at the campus 
electron optics facility (CEOF) at The 
Ohio State University using a high-resolu- 
tion scanning electron microscope, FEI 
Sirion, equipped with a field emission gun 
(FEG). This SEM has a microanalysis 
XEDS system, EDAX, equipped with a 
Si(Li) detector. Individual fume particles 
with diameters in excess of 3 \xm were an- 
alyzed in the SEM. Analysis was per- 
formed at accelerating voltages in the 
range from 10 to 20 kV, and a pole piece to 
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Fig. 4 — Bulk fume composition analysis (at.-%) taken from fume particle piles collected in the ELPI as a function of aerodynamic diameter for E6010, high-   11 | 
Mn SMAW, and high-Mn FCAW.A — Fe and Mn; B — Na and Si 

sample distance of 5 mm. Secondary elec- 
tron images were collected of particles and 
agglomerates to determine the morphol- 
ogy of the fume. For the XEDS analysis, 
a spectrum collection time of 100 s was 
used. Dead time between 20 and 40% was 
utilized for composition analysis. Ap- 
proximately 50 particles and agglomerates 
from each consumable were analyzed 
using XEDS. In addition, bulk fume pile 
composition was measured. 

The XPS system used was a Kratos 
Ultra Axis XPS and UPS system with 
depth profiling capabilities using Ar+ ion 
etching. In XPS, an X-ray is absorbed and 
a photoelectron is emitted. By subtracting 
both the energy of the impinging X-ray 
(which is known) and the energy of the 
electron (which is measured), the binding 
energy of the electron can be determined. 
Based on this information, the composi- 
tion and valence states of various elements 

can be determined. Fume collected on 
stage 3 of the ELPI was used for XPS 
analysis. This stage represents a mean par- 
ticle diameter of 0.095 [xm. The charger in- 
side the ELPI was deactivated during the 
collection of the fume for this analysis. 
Also, the aluminum substrate used in this 
test was not covered with collection 
grease. 

The TEM samples were collected on 
carbon-coated 400 mesh TEM copper 
grids placed directly in the weld plume at 
approximately 3 in. above the arc. The 
TEM analysis was performed at the Brazil- 
ian synchrotron light laboratory (LNLS), 
using a JEOL HRTEM JEM 3010 URP 
instrument coupled with chemical nano- 
analysis by XEDS equipped with a Si(Li) 
detector. A double-tilt beryllium sample 
holder was used for crystallographic and 
low background chemical analysis. TEM 
analysis was performed at 300 kV For the 

microanalysis, probe sizes of 5 to 25 nm in 
diameter were used. The XEDS spectra 
were obtained with a dead time lower than 
25%. In order to provide reliable statistics 
on the spectra collection, 400 s of collec- 
tion time was used. Particles with sizes in 
the range of 10 to 300 nm were analyzed 
in the TEM. Bright field images were 
taken of the fume particles, while SAD 
was used to determine the crystal structure 
of the fume particles. Composition of the 
fume particles was determined using 
XEDS. 

Results and Discussion 

Fume Generation Rate 

The fume generation rates for the high- 
Mn SMAW and FCAW consumables were 
0.84 and 3.1 g/min, respectively. The FGR 
for the E6010 consumable was 0.60 g/min. 
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Fig. 6 — Fe-rich Mn:Fe304particles as identified in high-Mn fume by SAD. 

Fig. 5 — Scanning electron microscopy micrograph of high-Mn FCAW 
fume agglomerate. 
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Fig. 7 — Fe and Mn composition of high-Mn SMAW paricles analyzed in 
the TEM. Oxygen was not included in this analysis. The remaining elements 
consisted ofNa, Si, and Mg. 

Fig. 8 — Medium-size Mn-rich Mn:Fe 30 4 particles from high-Mn SMAW fume. 
The SAD pattern reveals a Mn:Fe304 structure. A core-shell structure with a very 
thin amorphous silicon oxide shell is present. Oxygen was not included in this 
analysis. 

The high-Mn SMAW consumable had an 
FGR similar to that of E6010, but the 
FCAW had a significantly higher FGR, 
owing to the large quantity of the welding 
wire consumed. The higher fume genera- 
tion rate of the high-Mn FCAW consum- 
able is due to both the relatively high 
current levels (~270 A) at which this wire 
operates, and the fact that it is a self- 
shielded electrode. 

Fume Particle Number Distribution 

The results of the fume particle num- 
ber distribution tests from the ELPI are 
provided in Fig. 1A. The majority of the 
fume particles were located in the fine 
(0.1-2.5 (im) and ultrafine (< 0.1 /mi) 
particle size regimes. This distribution is 
similar to E6010, except that E6010 had a 

slightly higher percentage of particles in 
the fine regime. 

Mass Distribution 

The results for the mass distribution 
tests are provided in Fig. IB. The analysis 
shows that the majority of the mass of the 
particles for both the SMAW and FCAW 
electrodes is in the fine regime. This dis- 
tribution is similar to other consumables 
that have been evaluated. 

X-Ray Diffraction 

The XRD spectrum for the high-Mn 
SMAW consumable is shown in Fig. 2A. 
Strong peaks were identified for Fe304 
(magnetite) and MnFe204 (jacobsite). 
The   iron   dimanganese    (III)    oxide, 

FeM^O/j, was also detected. A reference 
spectrum for E6010 is shown in Fig. 2B. 
For this mild steel electrode, the only de- 
tectable compound is magnetite, Fe^C^. 

The XRD spectrum for the FCAW 
consumable is shown in Fig. 3. This fume 
exhibited strong peaks for Fe304, 
MnFe204, and smaller peaks for CaF2 
(fluorite) and NaF (villiaumite). Based on 
SEM and TEM analyses presented in the 
following sections, some Mn substitutes 
for Fe in the Fe304 compound, resulting 
in Mn-doped magnetite (MmFe^C^). This 
results in a slight shift in the peak relative 
to the Fe304 peak, but it still indexes as 
magnetite. In contrast, the E6010 bulk 
fume only exhibits peaks for Fe304 with 
small peak shifts suggesting the substitu- 
tion of other elements (Mn, Si, and Na) 
for Fe (based on SEM and TEM results). 
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Fig. 9 — Small particle agglomerate from high-Mn FCAW fume that 
shows Fe304 type crystal structure. Oxygen was not included in this 
analysis. 

Fig. 10 — Large, square Mn:Fe304 fume particle from high-Mn FCAW [013] 
zone axis. 

Scanning Electron Microscopy 

Morphological analysis revealed that 
the two high-Mn consumables produce 
similar fume types. The fume particles 
were typically spherical, either as individ- 
ual particles or multiparticle agglomer- 
ates. Agglomerates collected on Stages 2 
(0.06 jxm) and 4 (0.16 |xm) of the ELPI 
consisted of spherical particles. Agglom- 
erates collected on Stage 8 (0.96 (im) con- 
sisted of larger spherical particles. The 
number of particles in the agglomerates 
on Stage 8 was considerably less than 
Stages 2 and 4. Stage 10 (2.4 [xm) con- 
tained almost all individual spherical par- 
ticles, which ranged in size from 0.5 to 3 
^,m in diameter. Very few agglomerates 

were collected on Stage 10 for both high- 
Mn consumables. The composition of the 
bulk fume piles collected in the ELPI for 
the three consumables is shown in Fig. 4. 
The Mn and Fe contents are shown in Fig. 
4A, while Na and Si contents are shown in 
Fig. 4B. 

The bulk fume analysis also revealed 
the presence of Mg, Mo, Ca, Ti, and Cu in 
the high-Mn SMAW fume, and Mg, Ca, 
Ti, and Cr in the high-Mn FCAW fume. 
The E6010 fume contained traces of Mg 
and Ti. Oxygen was detected in all of the 
fume particles, but was not quantified. 
Fluorine was detected in the high-Mn 
FCAW fume. This is consistent with the 
XRD results that showed the FCAW fume 
particles are comprised of metallic oxides 

and fluorides. The largest fraction of the 
composition for all of the fume particles 
consisted of Fe and Mn, with Na, Mg, Si, 
Ca, Ti, and Mo making up the difference. 
Table 5 shows the composition of the indi- 
vidual particles and agglomerates analyzed 
with XEDS in the SEM. These data pres- 
ent the average in atomic percent (at.-%) 
and standard deviation of the fume parti- 
cle composition analyses. 

The high-Mn SMAW fume exhibited 
an inverse compositional relationship be- 
tween the Fe and Mn composition. When 
the Mn content was high, the Fe content 
was low. Conversely, when the Fe content 
was high, the Mn content was low. Nearly 
all of the fume particles, a total of nearly 
50 individual particle analyses from the 

o 
DC 
< 
LU 
(/) 
LU 
DC 

O 

Table 5 — Composition of Individual Fume Particles and Agglomerates for High-Mn and E6010 Fumes 

Elements (at.-%) 

<0.1 um Value Fe Mn Mo Ti Si Na Mg Ca 
High-Mn SMAW AVG 50.4 26.5 3.2 — 4.8 8.8 6.4 — 

a 10.8 11.6 2.2 — 2.0 5.6 3.8 — 
High-Mn FCAW AVG 34.7 24.6 4.9 3.3 1.9 17.3 14.8 2.2 

o 11.7 11.7 4.1 2.4 0.9 5.5 5.0 1.0 
E6010 AVG 76.7 11.6 — — 6.5 4.8 — — 

0.1-1 um Value Fe Mn Mo Ti Si Na Mg Ca 
High-Mn SMAW AVG 51.0 32.3 1.7 0.6 0.7 9.5 5.4 0.8 

a 29.4 23.1 0.9 0.8 5.5 3.3 
High-Mn FCAW AVG 20.1 47.1 3.0 1.5 1.1 12.6 14.5 1.2 

o 17.3 19.7 2.4 0.8 0.9 3.1 9.3 0.7 
E6010 AVG 71.6 8.7 — — 15.1 3.6 0.4 0.5 

>1 um Value Fe Mn Mo Ti Si Na Mg Ca 
High-Mn SMAW AVG 51.2 32.4 0.5 1.3 2.4 9.8 5.8 1.0 

o 28.9 23.8 0.3 1.7 1.5 5.8 0.9 0.9 
High-Mn FCAW AVG 47.3 32.4 2.9 2.2 1.0 7.5 3.7 1.1 

a 23.4 19.9 1.5 0.7 0.5 4.9 2.7 0.4 
E6010 AVG 58.1 8.7 0.5 12.5 14.2 2.3 — 2.1 

Data are presented as average (AVG) and standard deviation (a). Oxygen was detected, but not quantified in this analysis. Only AVG values were calculated for the E6010 
consumable. Values are given in atomic percent (at.-%). 
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high-Mn-SMAW exhibited this type of be- 
havior. For the high-Mn SMAW fume, Ca 
and Ti increased with particle diameter. 
Mo decreased with particle diameter. Na, 
Mg, Si, Mn, and Fe remained relatively 
constant with particle diameter. The high- 
Mn FCAW consumable contained about 6 
at.-% Ni in some of the coarse (Dp > 1 
\im) particles. Also, all of the size ranges 

for this consumable contained an average 
of 2 at.-% Cr. For the high-Mn FCAW 
consumable, Na, Mg, Si, and Ca appeared 
to decrease with particle diameter. How- 
ever, this correlation takes into account 
the average composition of this size 
regime, and is not representative of all 
fume particles. The standard deviation val- 
ues show that there is a wide variation in 
composition among these fume particles. 
Also, some of the fume particles that were 
analyzed were contained in agglomerates. 
An example of a high-Mn FCAW agglom- 
erate is shown in Fig. 5. 

The behavior of the E6010 consum- 
able was different with respect to the Fe- 
Mn relationship. The Mn content of the 
E6010 electrode is fairly low compared to 
that of the high-Mn consumables, thus 
there is not as much Mn present in the 
fume. The E6010 particles were primarily 
Fe-rich oxides with Mn in the range from 
8 to 12 at.-% and Si in the range from 5 to 
20 at.-%. Some of the coarse particles 
contained about 12 at.-% potassium. 
When the Fe content of the E6010 fume 
particles decreases, there is no subse- 
quent increase in Mn. 

Transmission Electron Microscopy 

Magnetite (Fe304), jacobsite 
(MnFe204), and iron dimanganese (III) 
oxide (FeMn204) have the same FCC 
crystal structure (space group 227) with 
slightly different lattice parameters. 
Therefore, differentiating between these 

three phases by SAD analysis is not possi- 
ble. Thus, for simplicity, these three 
phases have been identified by SAD as 
Mn-doped magnetite, Mn:Fe304. 

SMAW Particles 

The elements detected by XEDS in the 
TEM analyses of the high-Mn, SMAW 
fume particles were Fe, Mn, Mg, Si, Na, F, 
and O. Fe, Mn, and O were the predomi- 
nant elements detected in most particles. 
The only phase that was unequivocally 
identified by SAD in the TEM was 
Mn:Fe304 — Fig. 6. However, the pres- 
ence of other compounds identified by 
XRD analysis, such as Mn-oxides, NaF 
and CaF2, is suggested by the TEM analy- 
sis due to the observation of Mn-rich par- 
ticles with low Fe and some F and Na 
revealed by the XEDS analyses. Some Si 
was also observed. Si was present in the 
form of an amorphous Si-rich oxide (SiC^) 
forming as a "shell" on the particle sur- 
face. Small particle (10 to 30 nm) agglom- 
erates analyzed by SAD were identified as 
Fe-rich Mn:Fe304. This fume also exhib- 
ited some medium size (30-70 nm) high- 
Mn oxides with a Fe304-like crystal 
structure. The presence of Na and the 
large Fe La peak observed suggested that 
F is present on these particles. It should be 
noted that the F Ka and Fe La peaks 
overlap, thus the F content is difficult to 
quantify by XEDS. 

Not all the analyzed medium-size par- 
ticles had a high Mn content. Some 
medium size and large particles (80-120 
nm) had a high Fe content. A comparison 
of a range of particles in terms of Fe and 
Mn content as determined by XEDS is 
shown in Fig. 7. These crystalline oxides 
have been identified through SAD and 
high resolution TEM images as being 
Mn:Fe304. Some of the medium-size Mn- 
rich particles exhibited a very thin (1-2 

nm) amorphous shell as shown in Fig. 8. 
This shell is a Si-rich oxide, as suggested 
by the large Si content at the particle sur- 
face. Among the analyzed medium-size 
and large Mn-rich particles, most of them 
were identified by SAD as Mn:Fe304. 
However, the identification of some of 
these high-Mn oxides was not possible. 

FCAW Particles 

The TEM analysis of the FCA welding 
fume revealed two basic types of fume par- 
ticles. Most of the particles were roughly 
spherical with diameters between 100 and 
200 nm. The second type consisted of ag- 
glomerates of very small particles with di- 
ameters between 10 and 50 nm. An 
agglomerate of spherical particles along 
with a corresponding SAD pattern and 
XEDS analysis is shown in Fig. 9. Some 
of the larger spherical particles show a 
very high Mn concentration at its core. 
SAD was used to identify individual 
square particles (~150 nm) as Mn:Fe304. 
Figure 10 shows a Mn:Fe304 particle with 
SAD pattern at the [013] zone axis. The 
larger fume particles contained mostly Fe, 
Mn, and O. However, Cr, Ca, Ti, F, Mg, 
and Si were also detected in some parti- 
cles or regions of such particles (such as 
the outer shell). XRD and TEM-based 
chemical analyses detected the presence 
of fluorine compounds CaF2 and NaF. 

A large variation in the relative 
amounts of Mn and Fe was observed 
among the particles analyzed. For exam- 
ple, spherical particles, exhibited a 2:1 
ratio of Mn to Fe. However, particles 
mostly consisting of Fe (with little Mn) or 
Mn (with little Fe) were also observed. On 
the other hand, most of the small-particle 
agglomerates that were analyzed were 
found to be Fe rich. In general, the small- 
particle agglomerates were Fe rich, with 
approximately 70-80 wt-% Fe and 15-20 
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wt-% Mn. The crystal structure of these 
agglomerated particles corresponded to 
Fe304, as determined by SAD. 

The TEM analysis of the E6010 fume 
particles also showed evidence of a core- 
shell type morphology. Where the core 
was identified as Mn:Fe304 and the shell 
an amorphous Si-rich oxide. Therefore, 
this result is similar to the high-Mn 
SMAW fume presented here. 

X-Ray Photoelectron Spectroscopy 

XPS analysis was conducted both be- 
fore and after etching using Ar-ion sput- 
tering. The pre-etch condition detects 
elements present on the surface of the par- 
ticles, while the post-etch condition re- 
veals elements below the outer layer of the 
fume particles. Since many particles are 
evaluated simultaneously, the XPS results 
represent an average composition profile 
over many particles. The area of the in- 
tensity for elements of interest is plotted 
as counts per second (CPS). These inten- 
sities are normalized from the sum of the 
intensities for all elements for both the 
pre-etch and post-etch conditions. Figure 
11 shows XPS results for the high-Mn con- 
sumables and the reference E6010 fume. 

The XPS results from the high-Mn 
SMAW fume show that the metallic 
species Si, Mn, Fe, and Na increase in in- 
tensity below the surface. The results for 
the high-Mn FCAW fume also shows that 
Si, Mn, and Fe intensity increase below the 
surface of the particles. For the FCAW 
fume, the particle surface was enriched in 
F Based on the XRD analysis (Fig. 3), it is 
probably present as a NaF or CaF2 com- 
pound. Manganese was present as com- 
plex oxides, while the XPS data show that 
Fe was present, in part, as elemental Fe. 
For E6010, metallic species Fe, Mn, and Si 
increase as the surface layer is removed. 
The outer region of the E6010 particles 
were enriched in Na. For all of the fume 
types, oxygen intensity decreased by nearly 
half following Ar+ etching. This suggests 
that the particle surfaces are heavily oxi- 
dized, in some cases due to the presence 
of a Si02 shell. The XPS analysis also sug- 
gested that the Mn oxidation states are 
Mn+2 and Mn+3 based on the energies of 
the observed 2p peaks. 

Conclusions 

1) The fume generation rates for the 
three consumables are as follows: high- 
Mn SMAW: 0.84 g/min, high-Mn FCAW: 
3.1 g/min, and E6010: 0.60 g/min. 

2) The fume particle number distribu- 
tion revealed that more than 95% of the 
particles are in the fine (0.1-2.5 |xm) and 
ultrafine (less than 100 nm) size regimes. 
The peak in fume particle mass is in the 
fine regime. 

3. The XRD analysis of high-Mn 
SMAW fume showed strong diffraction 
peaks for magnetite (Fe304), most likely 
with Mn substituted for some of the iron in 
the magnetite, MnFe204, and FeM^C^. 
The high-Mn FCAW fume contained a 
Fe304-type compound in addition to 
MnFe204. The fluoride compounds NaF 
and CaF2 were also identified for the high- 
Mn FCAW fume. 

4) The XEDS analysis in the SEM 
showed a wide composition range for the 
fume particles with most particles consist- 
ing of Fe, Mn, Na, Mg, and Si. Elements 
in the fume particles could be traced back 
to the consumable composition. For in- 
stance, the high-Mn FCAW consumable 
produced fume that contained Cr and Ni, 
while the other consumables did not. 

5) The XEDS analysis of the high-Mn 
SMAW fume in the TEM showed that Fe, 
Mn, Si, Na, and Mg were the predominant 
elements observed in most particles. The 
only phase unequivocally identified by 
SAD in the TEM was Mn^C^. 

6) The TEM analysis of the high-Mn 
FCAW fume shows that the large particles 
are generally Mn-rich and exhibited the 
Mn:Fe304 structure. 

7) The XPS results from the high-Mn 
SMAW fume show that Si, Mn, Fe, and Na 
increase in intensity below the surface of 
the particles. The results for the high-Mn 
FCAW fume show that Si, Mn, and Fe in- 
tensity increase below the surface of the 
particles. The FCAW particle surfaces are 
rich in F 

8) Based on the combined characteri- 
zation results, it can be concluded that Mn 
is present in either the Mn+2 or Mn+3 va- 
lence state. No free Mn or Mn-oxides were 
identified in any of the analyzed fumes. 
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Do You Have 
Some News to 
Tell Us? 

If you have a news item that 
might interest the readers of the 
Welding Journal, send it to the fol- 
lowing address: 

Welding Journal Dept. 
Attn: Mary Ruth Johnsen 
550 NW LeJeune Rd. 
Miami, FL 33126. 
Items can also be sent via FAX 

to (305) 443-7404 or by e-mail to 
mjohnsen@aws.org. 

An Important 
Event 

on Its Way? 
Send information on upcoming 
events to the Welding Journal 
Dept., 550 NW LeJeune Rd., 
Miami, FL 33126. Items can 
also be sent via FAX to (305) 
443-7404 or by e-mail to wood- 
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Welding of Hydrogen-Charged Steel for 
Modification or Repair 

The effect of hydrogen in base metal is confirmed, and advice is provided 
on welding C-Mn and Cr-Mo steel that contains hydrogen 

BY R. J. PARGETER AND M. D. WRIGHT 
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ABSTRACT 

Various types of steel equipment, 
particularly in refinery service, absorb 
hydrogen during operation. Material 
selection and design should ensure that 
this does not cause any damage, but the 
presence of hydrogen in the steel also 
needs to be taken into account if modi- 
fications or repairs involving welding 
are required. Hydrogen in the steel will 
contribute to hydrogen in the weld and 
may increase the risk of fabrication hy- 
drogen cracking (cold cracking). The 
usual approach is to impose a hydrogen 
removal heat treatment, or hydrogen 
bakeout prior to welding, to ensure that 
there is no significant hydrogen left in 
the steel, in which case normal welding 
precautions can then be taken to avoid 
cracking. This, however, is a costly and 
time-consuming process, with the time 
taken making a direct and particularly 
significant contribution to the cost if it 
results in extended downtime of a re- 
finery. The effects of hydrogen in the 
base steel have been explored in an ex- 
perimental program of work, and rec- 
ommendations for safe welding proce- 
dures have been made. 

Introduction 

When faced with a requirement to weld 
on hydrogen-charged steel, the welding 
engineer will typically perform some sort 
of calculation to determine the time and 
temperature required to remove the hy- 
drogen. For example, the hydrogen re- 

R. J. PARGETER (richard.pargeter@twi.co.uk) is 
with TWILtd., Granta Park, GreatAbington, Cam- 
bridge, UK,andM.D. WRIGHTiswithAtomic En- 
ergy Canada Ltd., Chalk River Laboratories, Chalk 
River, Ont, Canada. 

moval curves presented in Ref. 1 may be 
used. Any such calculation will require a 
knowledge of the coefficient of diffusion 
of hydrogen for the steel of concern, which 
is generally not known with any confi- 
dence, and some judgment will have to be 
made with regard to the amount of hydro- 
gen that needs to be removed. One solu- 
tion to these uncertainties is to employ di- 
rect measurement of hydrogen effusion, 
and successful use of such an approach has 
been reported (Ref. 2). Nevertheless, both 
downtime and uncertainty would be re- 
moved if the effects of hydrogen in the 
steel could be accommodated in the weld- 
ing procedure. Welding conditions that 
avoid hydrogen cracking can be devised 
for high-hydrogen consumables, and a 
similar approach should be possible for a 
hydrogen-charged steel. 

A further advantage of devising weld- 
ing procedures that accommodate hydro- 
gen in the steel is that trapped hydrogen, 
which may not be driven out by relatively 
low-temperature bakeout treatments or, 
therefore, registered by direct hydrogen 
flux measurements, would be taken into 
account. There is some risk associated 
with assuming that a hydrogen bakeout 
treatment has been completely effective 
by calculation or measurement. 

Bearing the above considerations in 
mind, a program of experimental work 
was carried out at TWI. The aim was to 
demonstrate and quantify the effect of hy- 
drogen in the steel such that appropriate 
modifications to welding procedures 
could be recommended. 

KEYWORDS 

Controlled Thermal Severity 
(CTS) 

Hydrogen 
C-Mn Steel 
Cr-Mo Steel 
Heat-Affected Zone (HAZ) 

Experimental Program 

Approach 

The issue of hydrogen charging of 
steels in service arises both in low- 
temperature corrosive conditions and 
when handling hot, high-pressure hydro- 
gen. For corrosive conditions, the pri- 
mary concern is with carbon manganese 
(C-Mn) steels, particularly when operat- 
ing in sour (^S-containing) environ- 
ments. For hot, high-pressure hydrogen, 
chromium molybdenum (Cr-Mo) alloyed 
steels resistant to hydrogen attack are 
used. In view of both the significant dif- 
ferences in the materials and the hydro- 
gen charging routes, the work included 
tests on corrosively charged C-Mn steel 
and Cr-Mo steel charged in a hydrogen 
autoclave. 

The controlled thermal severity 
(CTS) test (Ref. 3) was selected as a 
weldability test to provide a comparison 
between hydrogen-charged and hydro- 
gen-free steels. Data generated using this 
test at TWI formed the basis of the guide- 
lines currently in BS EN 1011-2, Appen- 
dix C (Ref. 4), and in the TWI book on 
welding steels without hydrogen cracking 
(Ref. 1). Thus, it was considered to be an 
appropriate test that would allow the 
data to be fed directly into guidelines for 
avoidance of cracking. It was also possi- 
ble to carry out hydrogen charging and 
analysis with only slight modification of 
the test method. To facilitate hydrogen 
analysis, extension pieces were included 
on all test blocks, which were removed for 
analysis immediately prior to test 
welding. 

Bearing in mind the common con- 
straints on heat input in a repair weld sit- 
uation, 'crack: no crack' boundaries were 
determined in terms of preheat at a sin- 
gle heat input typical of repair practice. 

Materials 

The test steels consisted of three C-Mn 
steels and one Cr-Mo steel. Chemical 
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Fig. 1 — Micrographs of test steels. All etched in 2% nital. Magnifications given by micron marks. A — High CE, high S, C-Mn steel (A); B — high CE, 
C-Mn steel (B); C — low CE, high S, C-Mn steel (C); and D — 2% Cr-1 Mo steel (D). 

low S, 

compositions are presented in Table 1. Mi- 
crographs are also presented — Fig. 1. 

Three C-Mn steels were used to investi- 
gate the effects of two material variables. 
The steels selected cover high and low car- 
bon equivalents (CE, see Table 1), the pa- 
rameter that best describes this class of ma- 
terial's relative susceptibility to fabrication 
hydrogen cracking. The selected steels also 
cover both high and low sulfur contents. 

The higher sulfur level was selected to allow 
the effect of hydrogen trapping around in- 
clusions (which might slow diffusion of hy- 
drogen in the steel) to be explored. 

A high CE, high sulfur C-Mn steel (A) 
was chosen as representative of older, 
dirty (high sulfur and oxygen) steels likely 
to be encountered in repair welding oper- 
ations. It conformed to the old British 
Standard BS 1501-221 Grade 32A and had 

a CE of 0.43 wt-% and a sulfur content of 
0.032 wt-%. 

A steel with the same CE (steel B), but 
with a very low sulfur content of < 0.002 
wt-%, provided a comparison in terms of 
steel cleanliness. Furthermore, this was 
the only Al-treated steel of the three C- 
Mn steels tested, and it had a low oxygen 
content of 4 ppm. This steel complied with 
BS 4360: 1990 Grade SOD. The grain size 
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Table 1 — Chemical Compositions of Base Materials (wt-%) 

C S P Si       Mn Ni        Cr        Mo V        Cu Nb Ti Al O N CE* 
High CE, high S   0.21       0.029     0.018    0.22    1.12       0.08      0.07       0.02    <0.002    0.12      <0.002     <0.002   <0.003   0.0121    0.0062     0.43 
C-Mn steel, A 

High CE, lowS    0.19    <0.002    0.021     0.28    1.38       0.01      0.02    <0.005   <0.002    0.005       0.024     <0.002      0.047   0.0004    0.0041      0.43 
C-Mn steel, B 

Low CE, high S    0.14     0.033     0.035     0.20    1.25      0.04     0.03       0.005    <0.002     0.02    <0.002    <0.002     0.004    0.0100    0.0038     0.36 
C-Mn steel, C 

21/4CrlMo 0.14     0.002     0.004     0.20    0.43      0.10     2.17       0.96        0.002     0.02    <0.002    <0.002     0.024    0.0024    0.0034      — 
steel, D 

* CEnw=C + Mn/6 + (Cr + Mo + V)/5 + (Ni + Cu)/15 
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Fig. 2 — Modified CTS test design. Fig. 3—Modified CTS top block setup for preheating by electrical resistance. 

m 

was finer than that of steel A, but it was not 
unusual for a steel of this grade. 

Steel C was another high sulfur (0.033 
wt-%) steel to BS 1501-121 but with a lower 
CE of 0.36 wt-%. The grain size was rela- 
tively coarse and closer to that of steel A 

than steel B. 
The Cr-Mo steel (B) was a 2.25Cr IMo 

type, with a tempered bainitic microstruc- 
ture, and low sulfur and oxygen contents. 

The manual metal arc/shielded metal 
arc process was selected, and part dried 

welding consumables were procured that 
could be conditioned to the desired hydro- 
gen level. For C-Mn steels, AWS E7018 
consumables were used. These were dried 
at 330oC for 1 h to give 9.7 mL/100 g de- 
posited metal hydrogen, which is toward 

Table 2 — Test Results, C-Mn Steel, A 

o Weld No. Heat Input* Preheat HAZ Hardness HV10 No . of Faces Hydrogen, mL/100 g 
kJ/mm 

oc max-min Showing Cracking in Top Block 

JJ mean Diffusible                Total 

m 
0) 

W2 0.83 20 425-390 
406 

3/6 Not charged 

m 
> 

O 

W3 0.83 100 376-354 
365 

0/6 Not charged 

W4 

W6 

0.86 

0.82 

50 

38 

429-360 
400 

429-401 

0/6 

0/6 

Not charged 

Not charged 
415 

WS 0.88 85 383-357 
377 

0/6 6.3 6.4 

W9 

Wll 

W12 

W13 

W15 

W17 

Not welded 
Not welded 

0.88 

0.78 

0.81 

0.82 

0.72 

35 421-401 
409 

0/6 Not charged 

60 394-380 
386 

1/6 inclusion cracking 
3/6 conventional 

5.9 6.1 

35 394-376 
385 

5/6 inclusion cracking 
2/6 conventional 

8.5 8.7 

77 401-376 
391 

6/6 inclusion cracking 
0/6 conventional 

7.4 7.6 

100 top 
95 base 

376-357 
365 

3/6 inclusion cracking 
0/6 conventional 

9.2 9.9 

120 

As charged 
150 

366-342 
349 

5/6 inclusion cracking 
0/6 conventional 

12.0 

14.0 
9.5 

12.1 

14.2 
9.7 

* Using arc efficiency of 0.8. 
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Fig. 4 — Summary of results ofCTS tests on C-Mn steels A, B, and C. Fig. 5 — Inclusion cracking (A) and HAZ hydrogen cracking (B) in sam- 
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the upper end of scale C in BS EN 1011-2 
(5-10 mL/100 g deposited metal). For the 
Cr-Mo steel, matching AWS E9018 con- 
sumables were used, dried at 250oC for 1 h 
to give 4.3 mL/100 g hydrogen, which is to- 
ward the upper end of scale D (3-5 
mL/100 g deposited metal). The aim was 
to generate cracking conditions with rea- 
sonable preheat/heat input combinations 
so that any effect of base metal hydrogen 
on these thresholds could be determined. 

Hydrogen Charging of C-Mn Steels 

Hydrogen charging of the C-Mn steels 
was achieved by placing the modified CTS 
top blocks (see below) in acidified (pH3) 
5 wt-% NaCl solution saturated with H^S 
(standard NACE TM0177 solution A 
(Ref. 5)), with an exposure time of 96 h. 
After charging, the blocks were removed 
from the solution, lightly cleaned, then 
packed in dry ice and stored in a freezer 

until required for testing. Results of dif- 
fusible and total hydrogen determinations 
on the tabs from charged CTS top blocks 
are included in Tables 2-4. Diffusible hy- 
drogen analysis was performed by full evo- 
lution and collection over mercury at am- 
bient temperature and residual hydrogen 
(to give total hydrogen by addition) by vac- 
uum hot extraction at 650oC. 

Hydrogen Charging of Cr-Mo Steel 

Hydrogen charging of the Cr-Mo steel 
was carried out using an autoclave. In this 
case, CTS top blocks were exposed to a hy- 
drogen atmosphere at a temperature of 
450oC and pressure of 10.3 MPa (1500 
lb/in.2) for 48 h. This temperature was cho- 
sen as it is approximately that at which many 
vessels operate, and the pressure places this 
condition just within the safe region of a 
Nelson curve plot for this material. The ex- 
posure time of 48 h was estimated to be suf- 

ficient to saturate the material under these 
conditions. Previous published work (Ref. 
6) indicates that a hydrogen content of ap- 
proximately 4 ppm should be obtained (1 
ppm = 1.12 mL/100 g). The same source 
quotes a calculated hydrogen content of 4.8 
ppm for an a iron under similar conditions. 

After charging, the Cr-Mo blocks were 
stored in the same way as the C-Mn 
blocks. However, in this case some loss of 
hydrogen is expected between charging 
and storage because the blocks must cool 
to 250oC before pressure can be released 
and the blocks extracted and quenched. 
This can take up to 1 h. 

Results of diffusible and total hydrogen 
determinations on the tabs from charged 
CTS top blocks are included in Table 5. Dif- 
fusible hydrogen analysis was performed by 
evolution and collection over mercury at 
ambient temperature and residual hydro- 
gen (to give total hydrogen by addition) by 
vacuum hot extraction at 650oC. 
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Table 3 — Test Results, C-Mn Steel, B 

Weld No. Heat Input* Preheat HAZ Hardness HV10 No. of Faces Hydrogen, mL/100 g 
kJ/mm "C max-min 

mean 
Showing Cracking in Top Block 

Diffusible                 Total 

W27 0.83 45 417^105 
412 

6/6 conventional Not charged 

W28 0.88 no 421^105 
414 

4/6 conventional Not charged 

W29 0.82 125 413-345 
376 

0/6 Not charged 

W31 0.83 125 429^113 
419 

0/6 Not charged 

W32 0.83 160 top 
150 bottom 

405-366 
390 

0/6 Not analyzed 

W34 0.82 135 405-387 
393 

0/6 0.8                        1.0 

W35 0.85" 135 405-373 
395 

0/6 1.0                        1.2 

W37 0.88 125 376-357 
370 

0/6 0.7                       0.8 

W40 0.81 110-115 417-394 
403 

1/1 conventional 0.9                        1.0 

! Using arc efficiency of 0.8. 
!* Estimated using V=23 because true voltage reading unavailable. 

CIS Tests 

CTS testing was performed as far as 
possible to BS EN ISO 17642-2:2005 (Ref. 
3), but slightly modified to take account of 
the special requirements of this work. All 
welding was performed using 4-mm- 
diameter electrodes at a nominal heat 
input of 0.8 kJ/mm (arc energy of 1 k/mm), 
representative of likely practice for repair 
welds. Specially designed robotic equip- 
ment was used, and travel speed and arc 
length were controlled automatically. 
Current and voltage were monitored and 
recorded throughout. Tests were carried 
out at different preheats to define 'crack: 
no crack' boundaries. The threshold pre- 
heat is defined as the highest preheat for 
which cracking was observed, established 
to within 25°C of a no crack result and con- 
firmed with a second no crack result. 

Test Block Design 

The test assembly itself was modified 
so that restraint was provided by four bolts 
(tightened to 100 Nm torque) rather than 
by anchor welds — Fig. 2. This was to 
avoid hydrogen loss from the hydrogen- 
charged CTS test assemblies during an- 
chor welding. In addition, top blocks that 
were hydrogen charged were machined 
with small (10 x 12 x 75 mm) tabs on the 

face opposite the weld. These were sawed 
off immediately prior to preheating and 
used for hydrogen determinations. The 
modified design was used for all tests to 
ensure consistent comparisons. 

In order to establish the validity of this 
procedure, including uncharged baseline, 
hydrogen determinations were per- 
formed on tabs from two simultaneously 
charged blocks (steel A) before and after 
preheating to 150oC. The results of this 
trial are reported with the rest of those 
for steel A below. 

Preheating Procedures 

In order to minimize hydrogen loss 
during preheating, a procedure for rapidly 
heating hydrogen-charged top blocks and 
bolting these to the separately preheated 
bottom blocks was developed. The larger 
bottom blocks and bolts were brought to 
the required temperature by soaking in a 
furnace (1 h/in. thickness min). The hy- 
drogen-charged top blocks were heated 
using an electric resistance heating 
method. The equipment used was a weld 
thermal simulator which, for the size of 
specimen used in this work, i.e., 50 mm 
CTS top block, was found to be capable of 
heating to a temperature of 180oC in 70 s 
— Fig. 3. During heating and subsequent 
assembly of the CTS components, tem- 

perature was monitored with a portable 
digital thermometer and by taking read- 
ings from a Chromel-Alumel thermocou- 
ple located on the upper face of the top 
block. 

Prior to carrying out the CTS tests, an 
investigation of temperature variations 
between this top face and the block center 
was performed. The results showed that 
when heating to 180oC, the temperature 
measured on the top face rose more 
quickly, exceeding the temperature at the 
center by up to 20oC. As the current was 
turned down (as 180oC was approached), 
the difference decreased. With the current 
off, a uniform temperature was reached 
after 10 s. The temperature measured on 
this upper face was, therefore, taken as 
being representative of the whole block. 

Once at temperature, top blocks were 
transferred to the welding area and the CTS 
assembly bolted together ready for welding. 
This incurred a delay of approximately 7 
min. During trials, an assembly heated to 
180oC was found to cool to 160°C in this 
time (obviously heat loss will be less at lower 
preheat temperatures). The temperature 
quoted for individual tests is the average 
temperature of the top and bottom blocks 
immediately prior to welding measured 
using a contact thermometer. Following 
welding, water cooling was applied as per 
BS EN ISO 17642-2:2005. 
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Table 4 — Test Results, C-Mn Steel, C 

Weld No. Heat Input* Preheat HAZ Hardness HV10 No. of Faces Hydrogen, mL/100 g 
kJ/mm °C max-min 

mean 
Showing Cracking in Top Block 

Diffusible                 Total 

W20 0.78 20 330-314 
322 

0/6 Not charged 

W21 0.78 20 330-306 
321 

0/6 Not charged 

W22 0.85 20 360-304 
342 

2/6 conventional 
2/6 inclusion cracking 

6.8                        6.9 

W23 0.79 45 342-327 
332 

3/6 inclusion cracking 
1/6 conventional HAZ 

10.0 10.2 

W24 0.86 70 332-281 
303 

1/6 inclusion crack into 
HAZ from base plate 

11.3 11.5 

W25 0.81 70 314-302 
309 

2/6 inclusion cracks 11.4 " 1 
W26 0.90 95 289-283 

285 
2/6 inclusion cracks 7.3 1 

! Using arc efficiency of Oi 

Examination of CIS Test Welds 

After welding, sectioning and examina- 
tion of the CTS assemblies was also car- 
ried out to BS EN ISO 17642-2:2005 fol- 
lowing a delay of at least 72 h. 
Metallographic sections were taken as re- 
quired, polished to a 3-[xm finish, etched 
in 2 wt-% nital, and then examined for 
cracking in the top block heat-affected 
zone (HAZ) using an optical microscope. 
Following this, hardness surveys were per- 
formed using a Vickers hardness machine 
with a load of 10 kg. 

Results 

High-Carbon-Equivalent, High-Sulfur, 
C-Mn Steel (A) 

A 'crack: no crack' preheat threshold 
of 20oC (room temperature) was estab- 
lished for this steel in the as-received con- 
dition (at a heat input of 0.8 kJ/mm and 
with a weld metal diffusible hydrogen level 
of 9.7 mL/100 g). CTS test results for this 
steel are presented together with hardness 
survey results in Table 2. The threshold is 
lower than would be predicted by the 
nomogram in Ref. 1, apparently due to the 
low hardenability of this steel, as discussed 
in the next section. 

The results of diffusible and residual 
hydrogen determinations performed on 
the tabs cut from hydrogen-charged top 
blocks are included in Table 2. These re- 
sults show a wide scatter in hydrogen con- 
tents with a maximum total of 12.14 
mL/100 g, a minimum total of 6.05 mL/100 
g, and an average total of 8.47 mL/100 g in 

the welded blocks. This variation was not 
expected considering previous experience 
(Ref. 7) with this charging method. Al- 
though greater variations in hydrogen 
pickup have been seen between different 
steels, this present level of scatter has not 
been seen with one steel. It is possible that 
this is due to the high inclusion content. 
Table 2 also shows the results of hydrogen 
determinations on tabs removed before 
and after preheating. These seem to indi- 
cate that for the two blocks in question, 
the hydrogen level measured in a tab is re- 
duced during heating to 150oC and subse- 
quent cooling. However, two separate 
blocks were used for this trial, and the dif- 
ferences between the two may just be ex- 
perimental scatter in light of the other re- 
sults for this steel. It is not, therefore, 
thought possible to draw any firm conclu- 
sions from this trial. 

Results of CTS tests on this material 
after hydrogen charging are shown in 
Table 2 and included on a graph — Fig. 4. 
It can be seen that the hydrogen content 
(average 8.47 mL/100 g) of the charged 
base material has increased the preheat 
threshold by approximately 40oC. 

In this work, the 'crack: no crack' pre- 
heat threshold for charged material has 
been defined by the occurrence of con- 
ventional HAZ-type cracking. No weld 
metal cracking was observed. However, 
cracking associated with blistered inclu- 
sions was also observed, a photomicro- 
graph showing typical examples of both 
types of crack is shown in Fig. 5. Examina- 
tion of unwelded hydrogen-charged mate- 
rial has shown that such cracking can exist 
even before preheating and, therefore, al- 

though its occurrence has been noted, it 
has not been used to define 'crack: no 
crack' thresholds. Nevertheless, this type 
of inclusion cracking did seem to be exac- 
erbated by preheating when preheated but 
unwelded blocks were examined, and it 
was also noticeably worse in the HAZs of 
welded blocks. Although the preheating in 
this work was unusually rapid, similar ef- 
fects principally due to an increase in hy- 
drogen pressure at preheat temperatures 
would be expected unless heating rates 
were very slow, as hydrogen escape from 
voids at such temperatures is very slow. 

High-Carbon-Equivalent, Low-Sulfur, 
C-Mn Steel (B) 

Controlled thermal severity results for 
this steel in the as-received condition and 
after hydrogen charging are shown in 
Table 3. Hydrogen determinations on the 
tabs from charged specimens are also in- 
cluded in Table 3. The results for total hy- 
drogen content show the maximum to be 
1.15 mL/100 g, the minimum 0.80 mL/100 
g, and the average 0.99 mL/100 g. It can be 
seen from these results that the level of hy- 
drogen, particularly diffusible hydrogen, 
in this steel is substantially lower than for 
the higher-sulfur steel A. 

All the CTS data for this steel are in- 
cluded in Fig. 4. It can be seen from this 
graph that preheat thresholds are effec- 
tively the same in both conditions, at 
110oC, and both are significantly higher 
than for the high-sulfur steel A that has 
the same CE. In the as-received condition, 
this is not unexpected considering the dif- 
ference in sulfur contents between the two 
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Table 5 — Test Results, 2KCr-lMo Steel, D 

m 

O 

m 
0) 
m 
> 
33 
o 

1 

eld No. Heat Input* Preheat HAZ Hardness HV10 No. of Faces 
U/mm °C max-min 

mean 
Showing Cracking 

5 0.70 20 429-397 
410 

6/6 

7 0.78 115 417^101 
411 

0/6 

10 0.85 90 413^101 
405 

1/6 

14 0.75 65 417^109 
413 

4/6 

16 0.76 115 437^109 
422 

0/6 

18 0.76 50 425^105 
411 

6/6 

30 0.86 150 405^101 
403 

4/6 

33 0.87 200 413-390 
403 

2/6 

36 0.96 250 409^101 
406 

0/6 

39 0.90 225 409^101 
404 

2/6 

41 0.88 250 409-397 0/6 

Hydrogen, mL/100 g 
in Top Block 

Diffusible Total 

Not charged 

Not charged 

Not charged 

Not charged 

Not charged 

Not charged 

0.5 

0.1 

0.4 

0.5 

0.8 

0.4 

0.7 

0.8 

Not analyzed 
402 

! Using arc efficiency of Oi 

Table 6 — Summary of Effects of Hydrogen on Necessary Preheat to Prevent Hydrogen Cracking 

l1/, Cr IMo 

Average total 
hydrogen in 
steel, mL/100 g 

Increase in 
preheat after 
charging 

High CE (0.43) 
HighS 

(0.029%) 

40oC* 

High CE (0.43) 
Low S 

(<0.002%) 

1.0 

Zero* 

Low CE (0.36) 
HighS 

(0.033%) 

9.5 

>250C* 

0.7 

130oC* 

! Heat input of 0.8 kJ/mm and 9.7 mL/100 g consumable hydrogen. 
! * Heat input of 0.8 kJ/mm and 4.3 mL/100 g consumable hydrogen. 

steels and the previously reported obser- 
vation that high sulfur can reduce relative 
cracking susceptibility (all other things 
being equal) (Ref. 8). Critical hardnesses 
for the two steels are, however, very close 
in the as-received condition at 425 HV10 
for the high-sulfur and 421 HV10 for the 
low-sulfur steel (Tables 2, 3), consistent 
with the idea that high-sulfur alleviates 

cracking risk via its effect on hardenabil- 
ity. As expected, no weld metal cracking 
and no blistered inclusion-type cracking 
were observed in this low-sulfur steel. 

Low-Carbon-Equivalent, High-Sulfur, 
C-Mn Steel (C) 

Controlled thermal severity test results 

for this steel, in both the as-received and hy- 
drogen-charged condition, are given in 
Table 4 and included on Fig. 4. Results of hy- 
drogen determinations after charging are 
also included in Table 4 showing a variation 
in total hydrogen content from 6.88 to 11.47 
with an average of 9.48 mL/100 g. These re- 
sults are similar to those for the other high- 
sulfur steel A. 

No cracking was observed in tests car- 
ried out at room temperature with the ma- 
terial in the as-received condition. In the hy- 
drogen-charged condition, however, a 
preheat threshold of 450C was established. 
This equates to a shift of >250C by com- 
parison with the as-received steel. 

Blistered inclusion-type cracking was 
also observed in this steel but not used to 
define the threshold as with the other 
high-sulfur steel A. There was no weld 
metal cracking. 

2.25Cr 1Mo Steel (D) 

Controlled thermal severity test results 
for as-received and hydrogen-charged ma- 
terial welded at 0.8 kJ/mm heat input and 
weld metal hydrogen levels of 4-5 mL/100 
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g are given in Table 5. Results of hydrogen 
determinations on charged material are 
also included in Table 5. These results in- 
dicate a very small amount of diffusible hy- 
drogen present in the tabs (0.36 mL/100 
g). The extent to which this is representa- 
tive of the charged blocks as a whole is un- 
known, but it would be expected that hy- 
drogen loss during cooling in the 
autoclave immediately following charging 
will be greater from the tab because of its 
larger surface area to volume ratio. The 
average total hydrogen content was 0.68 
mL/100 g. 

Despite the low measured hydrogen 
content, the effect of charging on the pre- 
heat threshold was very marked as shown 
— Fig. 6. The shift in threshold preheat 
being approximately 130oC from 90oC for 
the as-received to 225°C after hydrogen 
charging. All cracking was conventional 
HAZ root cracking. 

Discussion 

C-Mn Steels 

It was not intended to vary charged hy- 
drogen level in this program. The original 
intention was to determine any increase in 
preheat necessary to prevent hydrogen 
cracking for the three C-Mn steels after 
hydrogen charging, assuming the hydro- 
gen charging had resulted in a constant 
material hydrogen level. The results of the 
program are presented in these terms in 
Table 6. 

For C-Mn steels containing high levels 
of sulfur, hydrogen charging using the 
NACE TM0177 solution A (Ref. 5) results 
in total base material hydrogen contents of 
approximately 9 mL/100 g, and this in turn 
increased the preheat necessary to prevent 
cracking by approximately 25o^10oC. The 
increases in preheat necessary for both the 
high and low CE steels equate roughly to 
what would be expected on increasing con- 
sumable hydrogen level to scale B from the 
scale C level actually used. This indicates 
that, at this level of hydrogen in base mate- 
rial, the effect of hydrogen introduced by 
welding cannot be considered in isolation or 
assumed to swamp any base material hy- 
drogen effects. 

The lack of any observed increase in 
cracking following hydrogen charging of 
the low-sulfur steel (B) is probably due to 
the low hydrogen content, this being suffi- 
ciently low that any effect it may have is 
masked by the hydrogen from the 
consumable. 

As noted above, the hydrogen charging 
did not result in consistent levels for all the 
C-Mn steels, and in some cases there was 
less consistency within one steel type than 
was expected. The scatter in levels at- 
tained for the three C-Mn steels makes it 
possible to plot a graph of total hydrogen 

content vs. preheat. This graph has been 
presented in Fig. 4 (note that it has been 
assumed that as-received materials con- 
tain no hydrogen). From this graph, the 
differences in behavior between the three 
types of C-Mn steel can be seen more 
clearly. In addition, the need for data at 
other hydrogen levels or, in the case of the 
high-CE low-sulfur steel (B) at a lower 
consumable hydrogen level, can be seen. 

For the low-sulfur steel B, the reported 
results show considerably lower diffusible 
hydrogen content than the higher-sulfur 
steels but a roughly comparable residual 
hydrogen content. Other unpublished 
work at TWI (Ref. 9) confirms this trend. 
In a project looking at the effect of hydro- 
gen on fracture toughness of steels, a C- 
Mn steel of intermediate sulfur content 
(0.015 wt-%) was charged in an identical 
manner. Hydrogen determinations re- 
vealed a diffusible hydrogen content of 
3.97 mL/100 g and a residual content of 0.1 
mL/100 g. Thus, it appears that diffusible 
hydrogen content rather than residual hy- 
drogen content is a function of sulfur con- 
tent. This is perhaps surprising as it would 
be expected that more sulfide inclusions 
would provide more deep traps and result 
in a greater residual hydrogen content. It 
is, however, thought that the split between 
diffusible and residual hydrogen may be 
misleading, as it is possible that some hy- 
drogen present in inclusion voids may be 
able to diffuse out even at room tempera- 
ture over the time period of the measure- 
ments. It is also worth noting that only the 
low-sulfur steel was aluminum treated. 

The effect of hydrogen in causing blis- 
tered inclusion-type cracking with these 
high-sulfur steels must also be considered. 
Although this form of cracking was seen in 
two of the unwelded base materials (be- 
cause of the severity of the corrosive 
charging medium and the quality of the 
steels) as well as in HAZs, it was observed 
that such cracking could also be induced 
or exacerbated in these steels by both pre- 
heating and welding. In view of this, it is 
thought that a less severe charging condi- 
tion that does not result in cracking during 
charging could be used to elucidate this ef- 
fect in any future work. It should also be 
recognized that preheat and/or welding 
could exacerbate this type of cracking in a 
repair situation. 

In the absence of data over a wider 
range of consumable and precharged hy- 
drogen levels, it is unwise to propose any 
comprehensive guidelines for the behav- 
ior of C-Mn steels in general. Neverthe- 
less, this work has shown that base mate- 
rial hydrogen content does indeed have an 
exacerbating effect on the risk of fabrica- 
tion hydrogen cracking, but that the possi- 
bility exists to overcome this without the 
need for preweld hydrogen release heat 
treatments. Specifically, it has been shown 

that an increase in preheat of the order of 
50oC when welding at scale C (5-10 
mL/100 g) consumable hydrogen level is 
sufficient to prevent cracking at a heat 
input of ~0.8 kJ/mm if the base steel con- 
tains up to 12 mL/100 g hydrogen, as might 
be encountered following sour service. 

2.25Cr 1Mo Steel 

The effect of hydrogen charging was 
the most marked with this steel, although 
the measured hydrogen level was low (av- 
erage total 0.68 mL/100 g). However, it is 
thought that these hydrogen levels will be 
underestimates of the hydrogen present in 
the actual top blocks owing to the short 
diffusion distances in the analysis tab. It 
has been estimated, using a simple diffu- 
sion model, that the hydrogen levels in the 
main body of the blocks are probably con- 
sistent with the hydrogen levels expected 
(approximately 4 mL/100 g). 

The very marked effect of the base 
material hydrogen content (see Fig. 6) is 
again indicative of an add-on effect as ob- 
served with the high-sulfur C-Mn steels. 
In this case, the much greater increase in 
threshold preheat is probably a reflection 
of the difference in behavior between the 
Cr-Mo steel and C-Mn steels. For the for- 
mer, preheat only decreases the likeli- 
hood of cracking by enhancing hydrogen 
diffusion, whereas with C-Mn steel pre- 
heat also influences HAZ hardness to a 
certain extent, rendering the HAZ mi- 
crostructure, in turn, less sensitive to hy- 
drogen. The effect of preheat on maxi- 
mum HAZ hardness is shown — Fig. 7. 
With a bulk source of hydrogen available 
in the steel, hydrogen level control via 
preheat and hence weld cooling time is 
difficult, but at least in the size of block 
tested here, possible. 

The implications of these results are 
twofold. First, although for a real repair 
situation the possibility does exist of pre- 
venting cracking through preheat control 
of weld cooling times, it is probable that 
this will be impractical for 2.25Cr IMo 
steel in most cases due to the magnitude 
of the change in cooling rate required. A 
more practical solution may be the appli- 
cation of postheat to enhance hydrogen 
diffusion. 

A second implication is that any hydro- 
gen release heat treatments on this type of 
Cr-Mo steel should be combined with con- 
servative (i.e., high preheat) welding proce- 
dures as this work has shown that even a 
very small amount of hydrogen remaining in 
the base material will greatly increase the 
risk of cracking during welding. 

Summary and Conclusions 

An experimental procedure has been 
developed for CTS tests on hydrogen 

o 
DC 
< 
LU 
(/) 
LU 
DC 

O 

LU 
5 

WELDING JOURNAL 



m 
g 
z 
o 
m 
0) 
m 
> 

o 

charged base material. Tests have been 
performed, following this procedure, 
using a modified test block assembly. Re- 
sults have enabled threshold preheats to 
be established for three C-Mn and one 
2.25Cr IMo steel, at a heat input of 0.8 kJ/ 
mm, both in the as-received and hydro- 
gen-charged conditions. 

Specific conclusions are as follows: 
1. Hydrogen charging increases the risk 

of fabrication hydrogen cracking in both 
C-Mn and Cr-Mo steels. For C-Mn steels, 
this can be overcome by controlling weld 
cooling times through the application of 
preheat, negating the need for preweld hy- 
drogen-release heat treatments. 

2. The high-sulfur C-Mn steels of both 
high- and low-carbon equivalent re- 
quired an increase in preheat to prevent 
cracking following charging to give hy- 
drogen levels of up to 12 mL/100 g. This 
increase was of the order of 40oC for the 
high-carbon-equivalent steel and equal 
to or in excess of 250C for the low-carbon 
equivalent steel when welded using a 
scale C consumable hydrogen level (5-10 
mL/100 g deposited weld metal) at ~0.8 
kJ/mm heat input. 

3. For the high-sulfur steels, both con- 
ventional HAZ cracking and blistered in- 
clusion cracking were observed to occur 
after welding in the hydrogen-charged 
condition. There is some indication that 
preheat and welding exacerbates blistered 
inclusion cracking. 

4. No change in the preheat required to 
prevent cracking was observed for the low- 
sulfur, high-carbon-equivalent C-Mn steel 
following hydrogen charging under the 
same conditions as used for the high-sul- 
fur steels. For the low-sulfur steel, the 
charged hydrogen levels were, however, 
significantly lower. 

5. A significant increase of 130oC in 
preheat was required to prevent cracking 
in the 2.25Cr IMo steel following hydro- 
gen charging in an autoclave at 450oC and 
10.3 MPa pressure for 48 h. 

Recommendations 

General Recommendations for Welding 
Steels Containing Hydrogen 

When welding either C-Mn or Cr-Mo 
steels containing or suspected of contain- 
ing hydrogen, it should be assumed that 
this will result in an increased risk of fab- 
rication hydrogen cracking during repair 
or alterations. 

Recommendation for Welding C-Mn Steels 
Containing Hydrogen 

For C-Mn steels that have been in sour 
service, the possibility exists of overcom- 
ing the increased risk of cracking in many 
circumstances by raising the preheat 
temperature. 

In particular, if the steel to be welded 
has an IIW carbon equivalent of < 0.45 
wt-% and is to be welded at a heat input of 
~0.8 kJ/mm with consumables of scale C, 
i.e., 10 mLHyiOO g deposited metal (or 
lower) hydrogen content, then the in- 
creased tendency to crack can be compen- 
sated for by specifying a preheat of at least 
50oC or 50oC in excess of that recom- 
mended in BS EN 1011-2 for a compara- 
ble hydrogen-free situation, whichever is 
the higher. 

The use of consumables of scale D or 
lower is strongly recommended, but an 
assumed consumable hydrogen level of 
scale C should still be used when decid- 
ing upon an initial (hydrogen free) level 
of preheat. In situations where a heat 
input in excess of ~0.8 kJ/mm is to be 
used, it is recommended that the level of 
preheat be decided upon assuming the 
heat input is ~0.8 kJ/mm. If it is not pos- 
sible to use a heat input of greater than or 
equal to —0.8 kJ/mm, then the recom- 
mendations set out above cannot be fully 
relied upon to prevent cracking. 

Recommendations   for   Welding   Cr-Mo 
Steels Containing Hydrogen 

For these types of steels, it appears un- 
likely that the increased risk of cracking 
can reliably be negated by the use of in- 
creased preheat, at least for those steels 
that have been in typical high-temperature 
hydrogen service. 

In view of this, it is recommended that 
where such welding operations are to be 
undertaken, a preweld hydrogen-release 
heat treatment is performed and that this 
should be combined with conservative 
welding procedures, i.e., high preheat and 
low consumable hydrogen levels. Consid- 
eration should also be given to the use of 
a postheat to further reduce welding hy- 
drogen levels. 
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