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Select-Arc Metal Cored Electrodes 
Select-Arc, Inc., a leader in advancing 
metal cored technology, has expanded 
its comprehensive line of premium 
metal cored electrode products to 
better serve your growing demands. 

Whatever your critical welding 
application - from automotive 
exhaust systems to construction 
equipment, power generation plants 
to earthmoving machinery, railcars 
to shipbuilding, and many more - 
Select-Arc offers just the right metal 
cored product to meet your exacting 
specifications. The Select carbon steel 

and low alloy metal cored wires and 
our extended family of SelectAlloy 
stainless steel, metal cored electrodes 
are designed to enhance your produc- 
tivity and increase your profitability. 

Select-Arc metal cored electrodes 
provide these significant benefits: 

• High travel speeds 
• Reduced fume generation 
• Ability to handle poor fit-up 
• Very smooth spray transfer 
• Superb bead geometry 
• No spatter or slag to clean up 

• Elimination of cold lap 
• Reduction of subsurface porosity 

For more information on finding the 
Select-Arc metal cored electrode that 
is ideal for your specific application, 
call us at 1-800-341-5215 or visit 
our website at www.select-arc.com. 

SELECT 

AlvC INC. c 

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



HCT   HAZControl Technology 
re-defining the HF Welding Process 

•FHERMATOOL 
An Inductotherm Group Company 

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

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

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

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

• Consistently delivering the highest weld quality. 

• Includes new Vee Axis• control. 

• Better control of the I.D. bead. 

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

INDUCTOTHERM 
GROUP 

Thermatool Corp. 
EastHaven,CT 06512. USA 

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

www.thermatool.com 

Thermatool IHWT 
Basingstoke, Hants RG24 SNA. England 

Tel:+44 (0)1256 335533 
E-mail: info@ihwt8Ch.Go.uk 

www.inductotherm-hwt.co.uk 



77>&/\teiv 

fro/T? W Mi 
PLASMA DIVISION OF AMERICAN TORCH TIP 

y 7 converted 
my conventional 

plasma torch to HD* 
and saved up to 

$70,000 
"I got amazing cut quality with faster 
cutting speeds, reduced cleaning 
time, and longer lasting consumables. 
It meant less labor time, and a higher 
production rate. Over all I could not 
be more pleased with the product. 
Best of all I had no big capital outlay" 

Nick Skrumeda 
Plant Manager 
Brunswick Steel 

Call: 1-800-342-8477 or 
email: bills@attcusa.com 
for complete details 

AMERICAN 
TORCH TtR 

'Plasma High def 
Our standard HD turns Standard plasma into plasma high def 

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

AWS Is Sound in 2010 
It is always a pleasure to report good news, and as the newly elected AWS treasurer, 

I am especially glad to continue in that tradition. The Society is healthy and growing, and 
we are also undertaking a number of new initiatives that should ensure continued growth 
in the years ahead. Some recent highlights of AWS activities follow: 

New Headquarters: We have completed the purchase of a new headquarters facility 
for AWS. Located in Doral, Fla., just west of Miami International Airport, the new 
building has 120,000 sq ft of usable floor space — more than three times the space in the 
present facility. 

Investment Subcommittee: The AWS Finance Committee has established a new 
Investment Subcommittee to manage all invested funds of the Society. At a meeting last 
January, the Subcommittee conducted a thorough review of various investment programs 
available and confirmed that our present investment firm is doing an excellent job for AWS. 

International Business: Revenues from international business conducted by the 
Society were up 47% in 2009 compared to the previous year, a trend largely driven by a 
wide-scale increase in AWS certification of personnel in other countries. This strong 
interest in AWS training and certification outside the United States is being ably handled 
by a growing number of AWS international agents around the world. 

Certification: Interest in AWS certification is very strong, generally, both domestical- 
ly and overseas. At present, AWS-certified personnel total more than 32,300 — another 
record number. One notable new program is the AWS Certified Welding Sales 
Representative (CWSR), which allows welding distributor sales personnel to document 
the value-added expertise they offer to their customers. 

Exhibitions: The 2010 FABTECH show, set for Nov. 2-4 in Atlanta, is shaping up 
very well. Floor space sales in the welding portion of the show are presently 133,000 sq 
ft and rising, a 25% increase over space sold by this date when we were last in Atlanta 
four years ago. AWS has been active in trade show business internationally, as well. We 
hosted a pavilion of American exhibitors at the Beijing-Essen Welding and Cutting Show 
last month in China. Also, our own AWS Weldmex show in Mexico City in May was 
joined by two co-located shows — METALFORM Mexico and FABTECH Mexico — 
making our event the largest annual metalworking exhibition in all of Latin America. 

Welding Journal: Our Welding Journal has gone digital, and is now being supplied elec- 
tronically to our international members. This ensures immediate delivery all over the 
world, and it provides significant savings on delivery costs to the Society. Beyond this, the 
Spanish-language edition of the Welding Journal introduced in 2008 has been well received 
in Spanish-speaking countries, and is now self-supporting through advertising revenues. 

Dl.l Publishing Cycle: AWS's best-selling code, Dl.l, Structural Welding Code — 
Steel, has just changed to a five-year publication cycle. Now available, the 2010 Dl.l 
Code will not be revised until 2015, which gives buyers assurance that the latest revision 
will remain in effect for a full five years. 

Capital Campaign on Workforce Development: The AWS Foundation's Capital 
Campaign on Workforce Development is in high gear, with the AWS Solutions 
Opportunities Squad (SOS) working effectively to bridge the gaps between welding edu- 
cators and employers. AWS has also worked in partnership with Weld-Ed to produce a 
new InDemand Careers in Welding magazine specifically aimed at young people about to 
enter the workforce. To fund welding training directly, AWS awarded a record $390,000 
in scholarships to more than 400 students in 2009. 

AWS Membership: The year 2009 was also a record-setter in terms of AWS member- 
ship. Membership in the Society has topped 61,000 for the first time ever, and we are still 
growing. This is a significant achievement at a time when many other associations are 

seeing a decline in membership. 
Finally, from a financial standpoint, AWS is in excellent 

shape. The Financial Report that begins on page 34 of this issue 
of the Welding Journal shows record net assets and reserves for 
the Society, and revenues for 2009 were at an all-time high. 

As AWS Treasurer, I pledge that I will do my utmost to 
protect the Society's assets, while maintaining an atmosphere 
conducive to continuing growth and service to our members. 
I welcome your suggestions on how we can accomplish this 
most effectively, working together. 

Robert G. Pali 
AWS Treasurer 
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services a wide variety of industries in the ENERGY 
SECTORS o( hydro, petro chemical, atomic, gas, oil, 
wind, etc. in addition to those m 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 RoITTng Inc. is one of North 
America's largest plate rolling, forming, section 
rolling and fabricating companies. 
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WASHINGTON 
WATCHWORD 

BY HUGH K. WEBSTER 
AWS WASHINGTON GOVERNMENT AFFAIRS OFFICE 

Lobbying, Politics Recession-Proof 
The current economic recession appears to have had little or 

no impact on the industries of lobbying and politics. For calen- 
dar year 2009, lobbyists reported receiving almost $3.5 billion in 
fees — the most ever. The previous record was set in 2008, when 
$3.3 billion was spent. Not surprisingly, healthcare led all other 
sectors with $550 million in amounts paid to lobbyists. Also among 
the top industries in 2009 were finance, energy, and transporta- 
tion. In the political arena, the 2010 Congressional elections are 
reported to be on track to be the most expensive ever, with the 
total cost to approach $4 billion. 

NIST to Increase Focus on Standards 

Citing an increased urgency in the need to coordinate and en- 
gage federal agencies on the use of private sector standards, the 
National Institute of Standards and Technology (NIST) has an- 
nounced it is increasing its efforts in this vital area. Specifically, 
NIST has identified the following two goals it will be pursuing: 
working more effectively with industry and private sector standards 
developers on the development of timely and effective standards, 
and working more effectively across federal agencies to make sure 
that federal efforts to work with the private sector are effectively 
planned and coordinated. 

The NIST is hoping to continue the success of the National Tech- 
nology Transfer and Advancement Act, which, since its implemen- 
tation in 1997 under OMB Circular A-119, has resulted in more 
than 3000 government-specific standards being replaced with pri- 
vate sector standards. Also, NIST has identified more than 9000 ci- 
tations of private standards incorporated by reference in regula- 
tory documents and a similar number used in federal procurement 
actions. 

Science and Technology Policy Office Looks 
at Commercializing University Research 

Recognizing that transferring viable university research dis- 
coveries to the marketplace poses a particular challenge, the Of- 
fice of Science and Technology Policy (OSTP) is working with all 
stakeholders, including universities, companies, federal research 
labs, entrepreneurs, and investors, to identify ways to increase 
the economic impact of federal investment in university research 
and development. 

Among the practices and models that OSTP is examining are 
business plan competitions; programs that encourage multidiscipli- 
nary collaboration between faculty and students in different disci- 
plines, such as science, engineering, business, and medicine; tech- 
nology transfer and sponsored project offices; university-industry 
collaborations that increase investment in precompetitive research 
and development that is beyond the time horizon of any single firm; 
university participation in regional economic development initia- 
tives and efforts to strengthen "clusters"; and supportive university 
policies such as "industrial leave" that allow faculty members to 
work for a new or existing company to commercialize their research. 

Senators Seek to Include Manufacturing 
Provisions in Clean Energy Legislation 

Ten U.S. Senators are leading an effort to amend clean en- 
ergy legislation currently pending in Congress to address U.S. 
manufacturing concerns. In an open letter, these Senators call 

for legislation to do the following: 
• Provide assistance for retooling and clean energy 

manufacturing; 
• Support research, development, and deployment of low- 

carbon industrial technologies; 
• Keep energy costs low for manufacturers; 
• Provide full funding for rebates to energy-intensive, trade- 

exposed industries; 
• Clarify federal and state greenhouse gas standards; and 
• Promote meaningful international action. 

Hexavalent Chromium Standard Applicable 

As of May 31, the Hexavalent Chromium Standard issued by 
the Occupational Safety and Health Administration (OSHA) is 
fully implemented. The final component was the adoption by em- 
ployers of appropriate engineering controls to address exposures 
that would otherwise exceed the permissible limit of 5 micro- 
grams per cubic meter of air. Also, OSHA has recently published 
Hexavalent Chromium, a booklet outlining requirements of the 
standard. It is available at www.osha.gov/Publications/OSHA- 
3373-hexavalent-chromium.pdf. 

President's Council Studying the Future of 
Advanced Manufacturing 

The President's Council of Advisors on Science and Technol- 
ogy (PCAST) is conducting a study on how to enhance U.S. ad- 
vanced manufacturing capabilities. The council has identified 
four categories of inquiry: development of new manufacturing 
technologies, support for new manufacturing firms, support for 
existing manufacturing firms, and a national manufacturing strat- 
egy. The council is an advisory group of scientists and engineers 
appointed by the president to provide science and technology 
advice. 

White Paper Assesses the Present and 
Future of American Manufacturing 

A new white paper. Innovation and Product Development in 
the 21st Century, prepared by the Hollings Manufacturing Exten- 
sion Partnership (MEP) Board, discusses the state of domestic 
manufacturing and the characteristics of good manufacturers, 
and plots a course to improve the competitiveness of manufac- 
turing in the United States. The MEP is managed by the National 
Institute of Standards and Technology. The report finds that there 
are reasons for concern about industry's future, but there are 
also reasons for optimism. The white paper is available at 
www.nist.gov/mep/upload/MEP_advisory_report_4_24l.pdf. 

Web Site Gives Energy Efficiency Incentives 

Funded by the U.S. Department of Energy, the Database of 
State Incentives for Renewables & Efficiency (DSIRE) is a com- 
prehensive source of information on state, local, utility, and fed- 
eral incentives and policies that promote renewable energy and 
energy efficiency. It is located at www.dsireusa.orgA 

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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WELDING + CUTTING + AUTOMATION = PIPELINE PRODUCTION SOLUTIONS 

hen you use ESAB products, 
amazing things happen. 

If you're a pipemill manufacturer or 

are installing or repairing pipelines, 

everyday jobs aren't easy. Fortunately, 

your choice of a welding and cutting 

manufacturer is. As the global authority 

on welding and cutting, ESAB offers 

the broadest selection of world-class 

products that meet the tough 

demands of the industry. Whether 

you're producing or installing pipe, 

either underground or above ground, 

choose ESAB for powerful solutions. 

esabna.com + 1.800.ESAB.123 

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

Cutting Products 
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 NEWS 

Entries Sought for AWS Image of Welding Awards 

The American Welding Society (AWS), Miami, Fla., is accepting entries in the 8th An- 
nual Image of Welding Awards program. It's open to all welding industry professionals and 
presented by AWS along with the Welding Equipment Manufacturers Committee 
(WEMCO), a standing committee at AWS. The entry deadline is July 12. 

Awards are issued in seven categories. All individuals, organizations, and groups may 
be nominated for multiple categories. Self nominations are also welcome. Winners will be 
honored at the Image of Welding Awards Ceremony to be held during the FABTECH Show 
Nov. 2-4 at the Georgia World Congress Center in Atlanta, Ga. 

The program recognizes the following categories: Individual; Section; Large Business; 
Small Business; Distributor; Educator; and Educational Facility. 

Nominations will be judged by WEMCO. To see the names of past winners and down- 
load a nomination form, visit www.aws.org/awards/image.html. Completely fill out and re- 
turn the nomination form to image@aws.org, FAX to (305) 443-1552, or mail to AWS Image 
of Welding Awards, 550 NW LeJeune Road, Miami, FL 33126. 

Pipe Fitting Prototype Tools Implemented at Shipyards 

A Navy Metalworking Center (NMC) project is applying improved pipe-preparation 
methods and automated technologies to decrease construction costs through the reduc- 
tion of worker-hours in General Dynamics Electric Boat and Northrop Grumman Ship- 
building-Newport News pipe shop welding processes. Welding methods for small-diam- 
eter pipe less than 3 in. on Virginia Class Submarines (VCS) involve complex configura- 
tions for setup, fitup, fixturing, and welding. 

The NMC and Integrated Project Team developed prototype pipe fitting tools, a 
modified Accu-fit tool and a ball pivot tool. Also, NMC developed a mobile weld fix- 
ture to weld pipe bosses that has the potential to reduce manual welding pass times. 

The center examined and evaluated all aspects of current VCS small-diameter pipe 
preparation, fitting, and welding methods at both shipyards. Process improvements cen- 
tered on development of pipe fixturing and tooling to enhance the pipe fitters' ability to 
fit and stage pipe details in advance of the welder. 

The pipe fitting tools and automation methods developed in this project were evalu- 
ated for process improvements at both shipyards' pipe shops. They are undergoing 
demonstration testing at those shipyards and will be fully implemented on VCS hull 786 
by this December. 

The prototype pipe fitting tool evaluations demonstrate a potential reduction of 6250 
worker-hours per hull; pipe boss automation fixturing demonstrates a 1500 worker- 
hours per hull reduction; reduced fatigue for pipe welders through fitting and tacking 
pipe details in optimum ergonomic positions demonstrates a 1180 worker-hours per hull 
reduction; and pipe fitting tools are being transitioned to VCS shipyards with low capi- 
tal cost investments. 

North American Market for Ceramic Coatings Set to Increase 

High-Performance Ceramic Coatings: Markets and Technologies (AVM015E), a new 
report from BCC Research, claims the North American market value of high-perform- 
ance ceramic coatings was an estimated $1.4 billion in 2009 and is expected to increase 
to more than $2 billion in 2014, for a 5-year compound annual growth rate of 7.6%. 

Thermal spray coatings, the largest segment of the market, is projected to grow at a 
rate of 8.1% to reach more than $1.4 billion in 2014. Its value is estimated at $953 mil- 
lion in 2009. Chemical vapor deposition, the second-largest segment, is estimated at 
$183 million in 2009, down from $213 million in 2008. It's expected to increase by a 5- 
year compound annual growth rate of 3.8% to reach nearly $221 million in 2014. 

Bishop-Wisecarver Launches Video Contest 

Bishop-Wisecarver Corp., Pittsburg, Calif., started a video contest in celebration of 
its 60th year anniversary to discover the most creative application using DualVee guide 
wheels. To enter, send a 60-s video explanation of your innovative use of the product. 
Videos are to be submitted to the 2010 Creative DualVee Contest community page on 
YouTube by June 15; the winning video will be announced on June 30. The winner will 
get a four-day, three-night vacation for two to California worth up to $2000 plus airfare. 
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^^Switch from weld to grind in a matter of seconds. 

You can't afford downtime and lost productivity when workers switch between welding 

and grinding jobs. So we developed our Fibre-Metal QuickSwitch System to go from one 

job to the other in just a few seconds. This system delivers high-performance head, face, 

and eye protection, along with all-day comfort - no matter how often workers switch 

between tasks. Let the Fibre-Metal QuickSwitch System help make your business safer 

and more productive. For a free demo, contact one of our safety experts today at 888-422-3798. 

• Take the QuickSwitch 
Speed Challenge! 

How fast can you switch? 
Find out at our booth 
at FABTECH in Atlanta, 
November 2-4, 2010. 
Winners of fastest time 
each hour will receive 
valuable Fibre-Metal head, 
face and eye protection 
equipment, plus a chance 
to win an Apple IPad! 

Only Fibre-Metal QuickSwitch System offers two 
mounting designs to match your work requirements: 
Speedy• Mounting Loop and Quick-Lok• - plus 
industry-preferred SuperEight• SwingStrap• caps. 

by Honeywell 

www.fibre-metal.com 
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National Center for Welding Education and Training Dedicated 
at Lorain County Community College 

A dedication celebrating the National Center for Weld- 
ing Education and Training at Lorain County Community 
College (LCCC), Elyria, Ohio, took place on April 22. The 
4000-sq-ft building, also known as Weld-Ed, was recently ren- 
ovated with support from a $4.9 million grant from the Na- 
tional Science Foundation. It represents a partnership be- 
tween business and industry, community and technical col- 
leges, universities, the American Welding Society (AWS), 
and government. 

Officials from LCCC were joined by representatives from 
the National Skills Panel in Maryland, Washington, D.C., Cal- 
ifornia, and Alabama as well as by local representatives from 
General Motors and Lincoln Electric. 

Mike Sherman, chairman of the Lorain County Community 
College Board of Trustees, cuts the ribbon dedicating the reno- 
vated Weld-Ed lab in the Nord Advanced Technologies Center 
on the school's campus. Joining him are (from left) Monica 
Pfarr, the principal investigator for the National Center for Weld- 
ing Education and Training; Kelly Zelesnik, dean of the college's 
Engineering Technologies division; and its president, Dr. Roy A. 
Church. 

£tECTR)c 

Adam Webb of Lincoln Electric explains the features of its virtual weld- 
ing unit to Gene Lawson, Central Advisory Board member and a past 
AWS president, during the National Center for Welding Education and 
Training dedication. 

Located in the college's Nord Advanced Technologies 
Center, the Weld-Ed portion of the facility has been re- 
designed to include welding lab facilities, new classrooms, 
and offices. The lab facilities were built using up-to-date 
technology in the materials-joining industry through part- 
nerships with welding equipment and supply manufacturers. 

"This center signifies our national and local response 
as well as our commitment to the changing nature of our 
manufacturing environment in a very positive and progressive manner," said LCCC President Dr. Roy A. Church. 

The college is the lead institution for the Weld-Ed initiative that will increase the number of welding technicians to meet workforce 
demands. In addition, the center will promote a reform in welding education by providing technologically current educational materials 
and professional development opportunities to two-year colleges and other educational institutions. 

The focus will be technician education at community colleges, but secondary and post community college education will be sup- 
ported through LCCC's model of vertical articulation where students can take coursework while still in high school, secure their 
associate's degree at LCCC, and their bachelor's degree through the University Partnership. 

The Weld-Ed center provides education driven by industry needs through a network of regional partners. Educator workshops 
are offered at regional locations and online courses supplemented by national conferences, print media, and web casts. Instructors 
can exchange ideas and be exposed to equipment via demonstrations at their institutions; webcasts of demonstrations; and/or 
travel to modern factories. 

Partner institutions of higher education include the following: Chattanooga State Tech Community College, Honolulu Commu- 
nity College, Illinois Central College, The Ohio State University, North Dakota Sate College of Science, Pennsylvania College of 
Technology, Texas State Technical College, Weber State University, and Yuba College. Other partners include the American Weld- 
ing Society and Lockheed-Martin. 

Lorain County Community College is the only approved provider in Ohio for the Manufacturing Skills Standards Council. Al- 
lied processes such as brazing, soldering, cutting, and thermal spraying will be part of the center's range. 

Highlights of the renovated Weld-Ed lab include interactive video distance learning compatible classrooms with SMART boards, a 
new CNC plasma cutting table and plasma cutting heads, the capability of live feed welding from the lab, four handicapped-accessible 
booths, a new robotic welding cell, multiple welding processes available in the booths, and an increase in gas tungsten arc welding 
booths from 6 to 14. 
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CenterPoint Energy Presents Pipeline 
Welding Techniques to College Students 

Welding technology students from Alexandria Technical College ben- 
efittedfrom hands-on training by CenterPoint Energy. They learned 
proper techniques for construction pipeline welding to code. 

CenterPoint Energy recently provided a day of hands-on train- 
ing for the welding technology students at Alexandria Technical 
College, Alexandria, Minn. Students learned the proper tech- 
niques for construction pipeline welding to code. In addition to 
steel piping, they also learned about plastic piping, fittings, valves, 
and emergency field repair procedures. 

Construction piping technicians from CenterPoint Energy's 
Alexandria area office guided the seminar. Lowell Hjelle, Randy 
Hittle, and Al Jongerius are certified in pipeline codes for work- 
ing with low- and high-pressure steel and plastic materials. The 
students appreciated learning new techniques and experiencing 
the hands-on opportunity. 

GRIND TUNGSTEN PRECISELY 
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ECONOMICALLY PRICED TUNGSTEN GRINDER 
SAFETY: Enclosed diamond wheel grinding area 

WELD QUALITY: 20 Ra finish improves tungsten life, starting & arc stability 

PRODUCTIVITY: Longitudinal diamond grind your tungsten under 30 seconds 

VALUE: Diamond flat, grind & cut your tungsten economically 

DIAMOND GROUND PRODUCTS, INC. 
2550 Azurite Circle Newbury Park CA 91320 
Phone (805) 498-3837 • FAX (805) 498-9347 

Email: sales@cliamondground.com 

Visit our website: vvww.diamondground.com 
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Hy pert her m Recognized in PARADE 
Magazine for No Layoff Policy 

Hypertherm, Hanover, N. H., was recently featured in PARADE 
Magazine's April 11 issue that contained the annual salary sur- 
vey, What People Earn. In "Saving Jobs, Building Loyalty" by 
Daryl Chen (page 6), the manufacturer of plasma arc cutting 
equipment was noted for never laying anyone off in its 41 years. 

"Instead, in slack periods, employees take on jobs that temp 
workers ordinarily do," the article stated. "When production 
slowed last year, for instance, some factory-floor hands cut grass 
and raked the company grounds. Not only did they not com- 
plain, CEO and founder Dick Couch jokes, 'we've had difficulty 
convincing some to go back to their jobs indoors.' More seri- 
ously, he stresses, 'Showing respect for people pays a higher div- 
idend than any short-term cuts in payroll achieve.'" 

Samsung Heavy Industries to Secure 1000 
More Patents by 2015 

Samsung Heavy Industries will acquire about 1000 more 
patents by investing $445 million to develop eco-friendly ship- 
building technologies by 2015. Also, the company recently com- 
pleted the basic design of a ship that runs on natural gas. 

"We will develop technologies in three major fields — design, 
engine systems, and gas emission processing. The key is to cut 
harmful substances in emissions and reduce fossil fuel consump- 
tion, while maintaining ship speed," said Ha Mun-geun, managing 
director at the product technology research center of Samsung 
Heavy Industries' shipbuilding and marine engineering think tank. 

Additionally, Ha said the company secured ten patents in gas 
supply systems, as it recently completed the conceptual design 

Biihler Welding 

Your Best Choice in Stainless Consumables 

Strip Cladding 
Lean Duplex, 

Duplex, 
Super Duplex 

High Temperature 

ASME III NCA 3800 

Bohler Welding Group USA, Inc 

Stafford, TX 77477 
(800) 527-0791 
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of the natural gas-powered ship. Such a ship can cut CO2 emis- 
sions 20-25%, nitrogen compounds 90%, and sulfur compounds 
more than 99% vs. those powered by heavy oil. 

Alanod-Solar Unveils Laser Welding 
Facility for Solar Thermal Absorbers 

Alanod-Solar's laser welding facility in North Ridgeville, Ohio, is set 
to manufacture absorber fins for solar thermal collectors. 

Alanod-Solar recently inaugurated a high-capacity laser weld- 
ing facility located in North Ridgeville, Ohio, where its laser welded 
Miro-Fin® absorber fins for solar thermal collectors will be manu- 
factured and distributed. The product is configured to meet the 
needs of solar thermal designs in North America. 

The new continuous laser welding line is run by a subsidiary, 
Alanod Westlake Metal Industries. Its production capacity exceeds 
five million square feet of absorber fins per year. Also, the facility 

I Clean nozzle, tip and diffuser 
without disassembly. 

Available in 5 sizes. Hardened to R55. 

World's Leading 
Brand of Anti-Spatter 

Ph: 800.935.3243 • Fax: 313.883.4930 • weldaid.com 
For info go to www.aws.org/ad-index 

Reduce Field Storage Tank Welding Time! 
Bug-o Automatic Girth Welder 

Bug-0 Systems offers Automatic Girth 
Weldersfortankfabrication applications. The 
self-propelled welding system can reduce 
field storage tank welding time up to 40%. 
We have single sided as well as dual sided 
machines for SAW. We also offer a unit for 
vertical welds, which incorporates a Modular 
Drive System weaving kit. 

Call: 1-800-245-3186 
or Visit: www.bugo.com 

BUG-0 SYSTEMS 
161 Hillpointe Drive 
Canonsburg, PA 15317 USA 
http://www.bugo.com c€ 
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employs 20 individuals from the Greater Cleveland region, and is 
used for production, warehousing, and distribution purposes. 

Int'l Sheet Metal Apprentice Competition 
Turns Out Winners from Three States 

The Annual International Sheet 
Metal Competition, hosted by the 
International Training Institute 
(ITI) and held in Las Vegas 
March 15-18, attracted more 
than 325 sheet metal apprentices 
and their families from the U.S. 
and Canada. 

Five apprentices from four Sheet 
Metal Local Joint Apprenticeship 
Centers around the U.S. took top 
honors in five sheet metal disci- 
plines. Each competition, no mat- 
ter the discipline, consisted of a 
written test, sketching projects, a 
shop project, and a blueprint read- 
ing test. 

Michael Collins, an apprentice 
from Local #17, Boston, Mass., 
won first prize in the heating, ven- 
tilating, and air conditioning cate- 
gory. In addition, two apprentices 
from Missouri took home first 
place finishes — Ryan Burton, an 
apprentice from Local #2 in 
Kansas City, won in the indus- 

Ryan Burton, shown holding 
his sketch, recently won the 
Annual International Sheet 
Metal Competition's indus- 
trial/welding category. He is 
with Sheet Metal Local #2, 
Kansas City, Mo. (Photo 
courtesy of Beth Dickman.) 

trial/welding category, and Dustin Walker, an apprentice from Local 
#36 in St. Louis, won in the service category. Washington state was 
represented by two first-place finishes as well, both from Local 
#66 out of Tacoma, Wash. Casey Wilson-Williams won top honors 
in the testing, adjusting, and balancing in heating and air condi- 
tioning category, while Lee Posey, an apprentice from nearby Gig 
Harbor, Wash., won in the architectural discipline. 

"The competition is challenging because those who make it 
in are the United States' and Canada's top apprentices," said 
James Shoulders, executive administrator for ITI. "These men 
and women are dedicated to perfecting their craft." 

Maritime Administration Grants Totaling 
$14.7 Million to Help Small Shipyards 

The U.S. Department of Transportation's Maritime Adminis- 
tration (MARAD) awarded $14.7 million in grants to help improve 
17 small shipyards in 16 states. The funds will help these shipyards 
purchase modern equipment and train workers. Also, the grants 
will go to shipyards around the country that provide essential serv- 
ices to commercial and government ships. 

Among the shipyards that will receive grants are as follows: 
Fraser Shipyards, Inc., Superior, Wis., with $257,990 for a cut- 
ting machine and welding equipment; Marisco, Ltd., Kapolei, 
Hawaii, with $1,079,224 for cranes, forklifts, welding machines, 
compressors, and a dust collector; and Earl Industries, LLC, 
Portsmouth, Va., with $923,496 for a laser cutting machine and 
two 5-ton bridge cranes. 

What's more. Pacific Fishermen Shipyard and Electric LLC, 
Seattle, Wash., will get $643,095 for a worker training program, 
sand blast paint and booths, sand blast grit recovery systems, man 
lifts, and a 15-ton crane. 

— continued on page 107 
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\   Advanced Products, Systems & Solutions 
With over 3000 customer relationships in over 50 countries. Arc 
Machines, Inc. has set the standard for Automated Orbital Welding 
Equipment for over 30 years, combining Quality and Durability with 
Innovative Engineering and Design. 
Around the world, leading manufacturers and contractors rely on 
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customized solutions for new welding challenges. 

www.arcmachines.com 
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Capacity I Precision I Strength 

Prebend and Roll S.S-inch 
thick by S2-inch wide plate. 

Extreme thickness. No press-brake lines to 
buff out. Fewer pieces to weld make finished 
product stronger. 

• Able to roll a 3.75-Inch thick, 12-foot wide, carbon steel 
plate to a 49-inch diameter 

• Or, a 4.75-inch thick, 12-foot wide, carbon steel plate to 
a 177-inch diameter 

• Cone rolling available 

• Can roll with no flat spots at seams 

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

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

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

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

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

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

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



THERMADYNE* A GLOBAL CUTTING AND 

' V \\ WELDING LEADER, joins the American Welding 

Society in encouraging individuals to practice 

metalworking and fabrication. Victor®, Ther 

Dynamics®,  Thermal Arc®, Arcair®, Twe( 

Stoody®, CIGWELD® and TurboTorch® are amonf 

hermadyne family of brands that you can 

for safety, reliability and quality. 

THERE'S A LOT OF CHOICES OUT THERE. 

I CHOOSE TWECO 
EVERY TIME. 

COMPANY:..PAE.i.^.'ASWks  

INDUSTRY: ..C.<!>wvney;cl^   

..Ai^.y:^£t..Avk<nHov\  

BUSINESS PROFILE: DAE Industries designs, fabricates 

and installs aircraft engine stands, docking and 

maintenance stands, and aircraft maintenance tooling, 
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equipment its welders use. 

TOOL OF CHOICE: Tweco® Spray Master® MIG Guns 

WHY THE TWECO SPRAY MASTER? "The Spray Masters 

have proven to be extremely dependable and tough, with 

zero failures to date," says DAE Fabrication Manager, 

Dennis Cook. "We've experienced a 60-70% increase in 

total consumable life, which has created less downtime 

when changing out parts." 
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BRAZING 
Q&A BY ALEXANDER E. SHAPIRO 

Q: I was looking for strength of aluminum 
joints brazed with the standard AWS BA1-4 
eutectic flller metal for design purposes. I 
found some papers comprising data — all 
of them are shear strength of Alloys 3003 
and 6061 joints. However, these published 
strength values are in a very wide range, 
from 15.4 to 23.2 ksi. How can we evaluate 
these numbers? What strength, minimum 
of the range or middle of the range, can I 
take to calculate the projected thickness 
and overlap of the base metal tubes and 
plates? What reference source can you rec- 
ommend to And out strengths of brazed 
joints of different metals? 

A: The strength of brazed joints depends on 
many factors such as strengths of base metal 
and filler metal, overlapping size, joint 
clearance, brazing process parameters, de- 
fects of the joint, and even the shape of 
tested specimens. Therefore, published 
strength values may differ from each other 
in a great range. So, the very first advice is 
you can accept data of that publication that 
comprise testing results of the same base 
metals you have and that are brazed by the 
same process you are planning for your pro- 
duction. For instance, if you are going to 
braze tubes or sheets of A6061-T6 alloy in a 

vacuum with AWS BAM, try to find pub- 
lished data exactly matching the similar 
base metal and process. 

Next point you have to pay attention to 
is the testing procedure: 1) shape and sizes 
of the specimens, 2) standard number (if 
mentioned), and 3) number of tested spec- 
imens. The best scenario is that the test was 
performed using the conventional standard 
AWS C3.2M/C3.2:2008, Standard Method 
for Evaluating the Strength of Brazed Joints. 
If there is no reference to the standard, you 
have to compare the specimen's shape and 
procedure to this standard. 

That is a general approach to the evalu- 
ation of references when we are looking for 
the strength of brazed joints. Now, let's talk 
about some material science details and 
brazing technology in conjunction with the 
strength of brazed joints manufactured 
with the BA1-4 eutectic filler metal. 

The special feature of brazing alu- 
minum alloys with Al-Si eutectic filler 
metal is that both melting point of the 
braze (5770C) and brazing temperature 
(~600oC) are significantly higher than the 
temperature of heat treatment of alu- 
minum alloys used as base metals. Beside, 
the brazing temperature is pretty close to 
melting temperature of base aluminum al- 
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Fig. 1 — Tensile strength of aluminum alloy 
A6061 (base metal), cast BAl-4 alloy (used 
as the brazing filler metal), and brazed 
joints. 

loys. Therefore, the strength and structure 
of the base metal is of prime importance 
for the joint strength. Figure 1 shows the 
ratios between ultimate tensile strengths 
of the base A6061 alloy, the cast BAl-4 
alloy, and the brazed joint made in a vac- 
uum furnace. Despite the strength of the 
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base metal after solution heat treatment 
and aging is as high as 290 MPa (42 ksi), 
the strength of the joint is close to the 
strength of cast brazing filler metal. The 
postbraze solution treatment and aging 
significantly improve the strength of the 
joint — to 276 MPa (-40 ksi) — due to re- 
covery of mechanical properties of the 
base metal (Ref. 1). 

The strength of the base Alloy A3003 
strongly depends on hardening treatment 
mode. The wrought Alloy A3003-H12 has 
tensile strength -19 ksi (131 MPa) at 
elongation 10%, while the wrought Alloy 
A3003-H14 has tensile strength 24 ksi 
(165.6 MPa) at elongation 18%. 

We tested brazed joints of the first one 
in the form of sheet 'A in. thick and got the 
shear strength of joints in the range of 15.6 
to 17.3 ksi (107.6 to 119.4 MPa) for joints 
manufactured by vacuum brazing and 12.7 
to 16.8 ksi (87.6 to 116 MPa) for joints 
manufactured by torch brazing with the 
Nokoloc flux. We do not have data for the 
Alloy A3003-H14; however, I would ex- 
pect the strength of brazed joints to be 
slightly better than that of the alloy 
A3003-H12 due to the higher strength of 
the base metal. 

The wide range of strength values after 
torch brazing resulted from two factors in- 
herent in this method of brazing: 1) local 
erosion of the base metal and, 2) possible 
local overheating of the base metal. If you 
have a skilled, experienced operator and a 
quality control system in your production, 
you can choose the average value of the 
range, which is 14.8 ksi. Otherwise, you'd 
better accept the lowest value 12.7 ksi for 
your design calculation. 

There is another important reason for 
a wide scatter in shear strength values that 
was suggested by Dr. Yury Flom, NASA 
Goddard Flight Center. People often use 
different overlap lengths in their test spec- 
imens. In many cases, the overlap length is 
not mentioned in publications. From prac- 
tical considerations, it is recommended to 
use only shear strength results obtained on 
4T lap specimens, where T is thickness of 
the specimen. Shorter overlap lengths give 

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

Hirthe (timhirthe@aol.com) currently serves 
as a BSMC vice chair and owns his own consult- 
ing 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 sec- 
tion of the BSMC Web site 
www.brazingandsoldering.com. 

higher shear strengths (Ref. 2). It is im- 
portant to use the overlap length at which 
the joint becomes equally strong with the 
base metal (or close to it, since some joints 
still fail within the braze even with long 
overlaps). 

The strength of the eutectic Al-12%Si 
alloy (BAM) goes down with increasing 
temperature. So, if the service tempera- 
ture of brazed parts is 200oC (3920F), you 
should expect a significant loss in the 
joint's strength, up to 50%. And likewise, 
if the brazed parts work in a cryogenic en- 
vironment (at -1960C), the strength of 

brazed joints will be higher than that 
measured at room temperature. For spe- 
cial applications like these, I would advise 
you to test your brazed joints at the exact 
working temperature.4 
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ALUMINUM 
Q&A BY TONY ANDERSON 

Qt I am about to start welding procedure 
specification development in preparation 
for manufacturing a welded aluminum 
structure. I have only developed welding 
procedures to the requirements of the 
American Welding Society (AWS) Dl.l, 
Structural Welding Code — Steel, with 
which I am very familiar. Can you please 
provide me with any information on the 
differences I will need to consider when 
working with the AWS D1.2, Structural 
Welding Code —Aluminum'! Any informa- 
tion about areas that may cause me prob- 
lems during welding procedure develop- 
ment would be greatly appreciated. 

Al You have asked a very good question. 
While the process of welding procedure 
development for aluminum is in many 
ways the same as that for steel, there are 
some very significant differences between 
the requirements of the two codes. Also, 
there are some details associated with the 
qualification testing of aluminum that 
most certainly can cause problems if not 
fully understood. 
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Fig. 1 — The mechanism for the wraparound bend test fixture, the preferred method for 
bend testing aluminum weldments. 

Range of Material 
Thickness 

One fundamental difference between 
these two codes, which is not normally a 
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problem, but which I will mention anyway, 
is that the AWS Dl.l steel code has a spe- 
cific limitation on thickness for which it is 
intended to be used. Steel less than % in. 
in thickness is not intended to be used with 
this code but rather with the AWS D1.3, 
Structural Welding Code — Sheet Steel. The 
AWS D1.2 aluminum code has no such 
restriction. 

Prequaiification of Weiding 
Procedure Specifications 

The AWS Dl.l steel code has, for many 
years, made use of prequalified welding 
procedures. The code provides the appli- 
cable requirements, which if conformed 
to, will allow the user to produce docu- 
mented welding procedure specifications 
without the formal process of producing 
welding procedure qualification records 
and associated mechanical testing. 

The AWS D1.2 aluminum code, on the 
other hand, does not have the provision 
for the prequaiification of welding proce- 
dure specifications. All procedures devel- 
oped with the AWS D1.2 aluminum code 
must be tested to be qualified in accor- 
dance with the code requirements. (Dis- 
cussion within the AWS DIG Subcommit- 
tee on Aluminum Structures would sug- 
gest that prequalified welding procedure 
specifications may be something we see 
in the future.) 

Guided Bend Testing 

There are some significant differences 
between the procedures used within these 
codes for guided bend testing. The partic- 
ular differences that I would like to point 
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out are those related to the special bend- 
ing conditions that are required when 
qualifying procedures in accordance with 
the AWS D1.2 aluminum code. Because 
of the physical characteristics of some alu- 
minum alloys, there are some very specific 
differences between how some alloys are 
bend tested. 

• The M23 base alloys (6xxx series) 
may be bend tested under either of two 
conditions, as-welded or annealed. In the 
as-welded condition, if the test sample is 
over Ys in. (3 mm), its thickness shall be re- 
duced to /s in. (3 mm) thickness before 
bending and then bent over a diameter of 
IVu in. (52 mm). Specimens of less than lA 
in. (3 mm) thickness shall be bent over a 
diameter of 16% thickness. Annealed spec- 
imens of M23 material of Ys in. (10 mm) 
thickness shall be bent over a 6^ thickness 
diameter. The annealing practice that is 
conducted to the sample before bending 
is as follows: Hold for 2 to 3 h at 7750F 
(410oC) then cool at 50oF/h (280C/h) to 
500oF (260oC). The rate of cooling below 
500oF (260oC) is unimportant. 

• Welds made with M24 (2xxx series) 
material shall be annealed and bent over 
an 8 thickness diameter. 

• Welds made with M27 (7xxx series) 
material shall be bend tested within two 
weeks of welding. (This requirement is as- 
sociated with the 7005 material's ability 
to substantially improve mechanical prop- 
erties through natural aging, precipitation 
hardening at room temperature.) 

• Welds made with F23 (4xxx series) 
filler metal on any M21, M22, or M23 
(Ixxx, 3xxx, 5xxx, or 6xxx series) material 
shall be bent in the same manner as M23 
material. 

One other suggestion with regard to 
bend testing is to pay particular attention 
to the note provided within the AWS D1.2 
aluminum code that states that the wrap- 
around guided bend fixture is the pre- 
ferred method of bend testing aluminum 
weldments — Fig. 1. Although the plunger 
type guided bend test fixture is an option 
for use within the code, I suggest that you 
use the wraparound fixture, particularly 
for the higher-strength materials. 

As can be seen above, the special bend 
testing requirements for aluminum are 
rather extensive. I can assure you that if 
these requirements are not followed, 
there is a high probability that problems 
will be encountered during procedure 
qualification testing. 

Reduced Section 
Tension Tests 

One other item to consider is related 
to obtaining the minimum tensile strength 
requirements when conducting reduced 
section tension tests. Minimum tensile 
strength requirements for aluminum are 

based on the annealed or overaged con- 
dition of the weld heat-affected zone 
(HAZ) dependent on whether welding the 
nonheat treatable or the heat-treatable 
aluminum alloys. Be aware that when 
welding the heat-treatable aluminum al- 
loys, particularly the 6xxx series, care 
should be exercised to prevent the over- 
heating of the base alloy during the weld- 
ing process. Careful adherence to inter- 
pass temperature should be maintained, 
and preheating limits should be observed 
to prevent excessive welding tempera- 
tures. Consideration should be given to 
welding parameters, amps, volts, and 
travel speeds that govern heat input dur- 
ing the welding process. These parame- 
ters may need to be adjusted in order to 
lower the overall heat input during weld- 
ing. The tensile strength of the HAZ of 
the heat-treatable alloys can be substan- 
tially lowered (to levels lower than that 
acceptable to the code) if welded with ex- 
cessive heat input. 

Conciusion 

Yes, there are some differences be- 
tween the AWS Dl.l and AWS D1.2 codes 
in terms of welding procedure qualifica- 
tion requirements. These differences are 
to be expected as they address the proce- 
dure qualification of two substantially dif- 
ferent materials. It has been my experi- 
ence that the two most common areas of 
difficulty experienced during the welding 
procedure development process for alu- 
minum are associated with bend testing 
and tension tests, which I have listed 
above. 

There are also other issues such as 
porosity and incomplete fusion, which 
tend to be more prevalent in aluminum 
than in steel. However, these are more re- 
lated to specific preweld preparation 
methods and welding techniques, and not 
directly associated with differences in 
code requirements.* 

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 positions on AWS technical com- 
mittees. He is chairman of the Aluminum As- 
sociation Technical Advisory Committee for 
Welding and author of the book Welding 
Aluminum Questions and Answers currently 
available from AWS. Questions may be sent to 
Anderson do Welding Journal, 550 NW 
LeJeune Rd., Miami, FL 33126, or via e-mail 
at tanderson@esab.com. 
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LETTERS TO THE 
EDITOR 

Fahrenheit, Celsius 
Temperatures of Thermal 
Gradients Questioned 

A reader comments on "Welding and Post- 
weld Heat Treatment of P91 Steels" by 
William F. Newell Jr. published in the April 
2010 Welding Journal (pages 33-36). The 
author's response follows. 

The article is an important guide to the 
welding and postweld heat treating atten- 
tion needed when fabricating these ad- 
vanced steels. However, there are two er- 
rors within the article, which Newell may 
wish to revise. While his translation of de- 
grees Fahrenheit into the metric degrees 
Celsius is accurate for the actual PWHT 
temperatures, the range calculated between 
the minimum and maximum temperatures 
allowed and the range of thermal gradients 
are incorrect, due apparently to the use of 
the equation to calculate actual tempera- 
tures, rather than temperature differences. 

The range between minimum required 
and maximum allowed PWHT tempera- 
tures is stated on page 34 as 50° to 750F, but 
translated as 10° to 240C. The actual range 

is 28° to 420C. Similarly, the possible ther- 
mal gradient from outside to inside of a 
thick section is stated on page 35 as 70° to 
200oF, but incorrectly translated as 21° to 
930C. The actual range is 39° to 1110C. 

B. M. Patchett 

Dr. Patchett is correct. My intent in the 
article was to illustrate that the actual range 
of temperatures could be quite tight in the 
one instance while thermal gradients 
through the wall thickness could be large. 
In fact, the actual ranges experienced could 
be much tighter or larger depending on the 
composition, differences in component 
thicknesses, or geometries. 

If you calculate the Celsius "equivalent" 
as I did from just the degrees Fahrenheit, 
the ranges are as shown. However, the ac- 
tual range in Celsius would indeed be much 
larger as suggested. This is the curse of list- 
ing multiple units of measure or attempting 
to show a range with multiple units. Metric 
conversion calculators should only be used 
for actual temperatures. For a temperature 
difference, whether a tolerance or range, 
simply multiply degrees Fahrenheit by 519 to 
get degrees Celsius. 

To properly explain why the tolerances are 
not simple conversions would probably take 
an article equal to or larger than what I have 
prepared. On the surface, it looks simple; in 
practice, it can become quite complicated. 

William F Newell Jr. 

Welding Career Article 
Admired by Instructor 

An AWS CWE and CWI likes David W. 
Dickinson's "Using Competency Models to 
Build a Career Ladder in Welding" article 
published in the April 2010 Welding Jour- 
nal (pages 53-58). The author's response 
follows. 

For a few moments, while reading your 
fine article, I thought a joke had been 
played on me. How did this fellow get into 
my classroom and copy my stuff? Your in- 
depth models and research hit right on the 
nail head of what I've done for many years. 
Posted on my bulletin board for the last 
25 years is a basic education plan that I 
share with my students: 

Knowledge (of welding) = 
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1. Attitude ("I want to learn.") 
2. Facts (from books and teachers) 
3. Skills (practice good enough to teach 

it, then teach it) 
Now I know where this concept comes 

from. At the beginning of each course, I 
explain these to the new students and give 
examples of success stories of former stu- 
dents. I also invite former students to talk 
to the new students and share with them 
their successes. After safety training, once 
in the shop, I let them explore simple 
learning tasks using welding methods with 
a high degree of self satisfaction. This in- 
volves things that they can share with par- 
ents and others. The fire is now lit! 

I would love to see the graphic models 
in your article a little larger. Our state's 
welding competency models are also geared 
toward manufacturing training standards 
even though my students end up in con- 
struction trades about 75% of the time. 

My courses will now look into your ca- 
reer ladder profile as a model to use for 
a welding student's career pathway for 
training and education. This is one of the 
best works I've seen in the Welding Jour- 
nal in my 23 years of AWS membership 
and 25 years of teaching. Thanks for shar- 
ing the Web sites and for a great job you 
did with this. 

Robert Thomas 
Chairman, AWS Holston Valley Section 

Welding Instructor, 
Unicoi County High School 

Erwin, Tenn. 

Thank you so much for this very encour- 
aging letter. This work has indeed been a 
labor of love. I fully agree with you about 
the three tenants. 

I have been fortunate after my retirement 
from The Ohio State University to be en- 
gaged by the National Science Foundation 
Weld-Ed Center, who paid for the compe- 
tency model surveys that were a part of this 
article. These diagrams are being posted on 
the Weld-Ed Web site. 

It is amusing that the e-mail I received 
just before yours was from my high school 
alumni association. A letter from one of my 
classmates (class of 1963) complained 
about how gangs and violence and class- 
room disruptions have changed our New 
York high school into an environment un- 
conducive to learning. But I agree with you 
that if we can reinstill your three tenants, we 
can again help our youth progress into a ca- 
reer where they can excel. Showing them a 
career ladder gives hope to this nation's most 
valuable resource — our youth. 

I am committed to this goal and from 
your letter, I know you are as well. Thank 
you; together, we will provide the "helping 
hand" needed by our youth. 

David W Dickinson 
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NEW 
PRODUCTS 

Wire Improves Welding on Pipeline Applications 
The Hobart® Fabshield® 81N1 + 

self-shielded flux cored wire improves 
downhill welding performance and 
gives welding operators greater control 
on on-shore transmission pipeline ap- 
plications. It has been redesigned for 
welding applications requiring high-im- 
pact toughness at low temperatures, in- 
cluding those comprised of X52, X65, 
and X70 steel. The all-position wire 
provides good weldability and weld 
bead shape, particularly when welding 
from the 4 to 7 o'clock positions. Ac- 
cording to company engineers, the wire 
produces an easy-to-control weld pool 
that allows welding operators with 
modest experience to create sound 
welds. It enables wetting action while 
preventing melt-through. Also, with 
easy-to-remove slag and low spatter 
levels, it produces welds that require 
little or no grinding between weld 
passes, helping reduce postweld 
cleanup. The wire provides a tensile 
strength of 78 ksi in the postweld heat 
treated condition, creates welds with 
low diffusible hydrogen levels (5.45 
mL/100 g), and is offered in Ks-in.-di- 
ameter on 14-lb coils. 

Hobart Brothers Co. 
Hobartbrothers.com 
(800) 424-1543 

Tube Weld Inspection 
System Captures Data Fast 

WI2000p, the company's second-gen- 
eration postweld inspection system, is de- 
signed to be installed right after the weld 
head for tube and pipe mills. It inspects 
and detects many quality issues related to 
the welding process. Using a high-resolu- 
tion camera combined with fast data cap- 
ture and laser imaging, the inspection rate 
provides detection of defects down to 0.25 

mm in size on a typical laser welding tube 
mill. The defects detected include weld 
undercut, raised/sunken welds, pinholes, 
bead position, weld height, and weld reg- 
ister. By implementing real-time postweld 
inspection of tube seams using the system, 
tube and fabricators can improve quality 
and reduce scrap. 

Xiris Automation, Inc. 
www.xiris.com 
(905) 331-6660 

Marks Resist Burn-Off 
during Heating 

For critical welds where preheat- 
ing/postheating are vital to protect against 
weld cracking. Solid Marker• markings 
are visible at high temperatures. The so- 
lidified paint goes on smooth with no 
pumping or shaking. Also, its marks do 
not burn off when in close proximity of 
the welding torch tip. When welds are 
made on surface temperatures below 

3920F, the opaque marks are visible, and 
at higher temperatures above 3920F, the 
color pigments burn away, but a visible 
after-mark is discernable. Benefits include 
making marks on almost any surface, no 
dripping, quick-drying, permanent when 
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dry, waterproof, and fade resistance. The 
fluorescent colors are not fade resistant 
but are UV-light reflective and offer 
higher visibility in low-light conditions. A 
twist-up mechanism advances material 
easily with a 13-mm-wide tip. The paint is 
nontoxic and can be removed from non- 
porous surfaces using alcohol-based sol- 
vents they come in the following colors: 
white, black, blue, red, green, purple, or- 
ange, yellow, and fluorescent yellow, or- 
ange, and pink. 

Sakura of America 
www.sakuraofamerica.com/industrial 
(800) 776-6257 

End Prep Machine Faces, 
Counterbores Pipe 

EP 424 offers the patent-pending 
Speed Prep autofeed system that allows 
users to dial in their exact weld prep pro- 
file. The precision ID mount end prep ma- 
chine tool is designed to bevel, compound 
bevel, J prep, face and counterbore pipe, 
fittings, and valves without templates, in- 
cline tool slides, or work stoppages. Ad- 
ditionally, it autofeeds simultaneously in 
the axial and radial planes, comes in hy- 
draulic or pneumatic models, and forms 
tool from 4 to 16 in. (ND100-400) up to 
Schedule 160, and single point from 4 to 
24 in. (ND100-600) up to a 6.5 in. wall 
thickness. 

E.H. Wachs 
www.ehwachs.com 
(847) 537-8800 

U-Bend Tubing Avaiiabie 
for SCC Environments 

Residual stress levels can be controlled 
in U-bend tubing for stress corrosion 
cracking (SCC) alloys used in those types 
of surroundings. It's produced with the 
residual stress controlled to 5000 lb/in.2 

or less for SCC-susceptible alloys. The 
tubing is valuable in chemical and power 
generation industries, including fossil fuel 

— continued on page 31 

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

Grind, Polish and Deburr 
Stainless Steel and Other Metals 

Slip-on Abrasives 
Save Time & Money 
Shadow-free 
satin finish - 
up to a mirror polish 

For info go to www.aws.org/ad-index 
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VALUE FOR- 
NDER $100.00 

all new Carrera• features a super lightweight helmet with the variable 
shade 1000FCF filter; shades 9-13, sensitivity, delay and grind functions. 
The highest level of eye protection and all for UNDER $100.00. 
In these economic times don't compromise looks and function. 
These Times are Right for Carrera!• 

For Info go to www.aws.org/ad-index 
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and solar applications. Using stainless 
steel, duplex stainless steel, super- 
austenitic, and superferritic/ferritic, the 
tubing is offered across a range of tube 
sizes and wall thicknesses. All tubing com- 
plies with ASTM/ASME A688/SA688 
and/or A803/SA803 specifications as 
applicable. 

RathGibson 
www.RathGibson.com 
(847) 276-2100 

Pipe Cutting Machines 
Accept Data Three Ways 

The WinMPM• operating system con- 
verts 3D coordinates into finished tubu- 
lar structures in industry standard XML 
format. It's compatible with 3D structural, 
isometric, or pressure vessel modeling 
packages from various CAD suppliers. 
The company embeds a vector-based con- 
version feature into its Windows®-based 
operating system, and the product 
processes exported data files or translates 
them into its internal file .pmp format. 

World Class 
Flexibility 

Looking to generate more business? 
Seeing more frequent changes in 
your production cycle? Whatever 
manufacturing challenges you face, 
be pro-active by upgrading your 
capabilities with a modular fixturing 
system for welding. 

Call for a free catalog 
(800-535-0135) 

i/isit our website 
(www.Bluco.com) 

Welding 
fixture for 
a portable 
generator 
frame 

A World of Fixtures for... Pipes Train Cars Robotics BiciicISs 

-% <8b>%* 'rftf^* 10 
)es Cranes Trucks Job Shops Excavators Tractors ! 

COCorpo.. 
)ra, IL 60504 www. 

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

actors Sheetmetal Defense Gates Constrd 

MidaltoY 
Stainless, Nickel, 

and Low Alloy 
welding 

Consumables 

• Consistent High 
Quality Proeluets 

• Technical Support 

In stock: St. Louis and Houston 

1.800.776.3300 
www.niidalloy.com 

For info go to www.aws.org/ad-index 
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Model 200 Positioner 
3 models available: 

100 pound, 200 pound and 
500 pound capacity. 

Model 1200 Plpemate 
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 

Cut data are received three ways — man- 
ually entering data at the machine con- 
sole, manually entering data into a remote 
PC to be transferred to the cutting ma- 
chine by LAN, and downloading data 
from compatible CAD solid modeling 
software using ASCII, txt, or generic XML 
formats. 

Vernon Tool Co. 
www.vernontool.com 
(760) 433-5860 

Waterjet Saves Hours of 
Tube Bundle Cleaning Time 

Saflex• 3000, a semiautomated water- 
jet system, cleans tube bundles and fea- 
tures wireless remote controls allowing 
the operator to stand clear of the action. 
It cleans three tubes at once, on both the 
in and out strokes, and typically cleans 100 

tubes in less than 3 h. It also operates at 
pressures up to 40,000 lb/in.2, simultane- 
ously inserting three flexible lances into 
tubes with an x-y positioning device. The 
flex lances can go around bends as needed, 
with adjustable stroke lengths to suit bun- 
dles of many lengths. With a hose change, 
the system can clean tubes ranging from 
4 to 15 mm in diameter. 

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

Welding Machine Offers 
Choice of Diesel Engine 

The Big Blue® 300 Pro CC/CV engine- 
driven, welding machine-generator pro- 
vides 12-kW of power and a 20- to 410-A 
current output. Ideal for pipe and con- 
struction contractors as well as MRO and 
fabrication professionals, it's available 
with CAT, Deutz, or Perkins diesel engines 
for low-speed (1800 rev/min) operation, 
fuel efficiency, and low sound levels. The 
machine's circuit board is protected by a 
hermetically sealed aluminum case. Arc 
performance is offered in all processes 
(GTAW, SMAW, GMAW, FCAW, and car- 
bon arc gouging), plus it has improved arc 
starts and stability over its predecessor, 

For info go to www.aws.org/ad-index 
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the Pro 300. The machine weighs 1100 lb 
with CAT or Perkins engines and 1208 lb 
with a Deutz engine; is a compact size (32 
x 26.25 x 56 in.); has low-fuel, high-tem- 
perature, and low-oil-pressure shutdowns; 
and features hour- and oil-change-inter- 
val meters. 

Miller Electric Mfg. Co. 
www.MiIlerWeIds.com 
(800) 426-4553 

Software Suits Tubular 
Connection Threads 

A thread engineering software for API 
tapered threads, TDWIN TAPER, offers 
critical dimensions and drawings for 
downhole tubular connectors based on 
current industry standards. The necessary 
details to machine, inspect, and document 
tubular connection threads are in one 
source. Users can access information for 
preferred and nonpreferred rotary shoul- 
dered connections, tubing and casing con- 
nections,    and    any   combination    of 

— continued on page 130 

Divers Academy Inicrnatiinfll 
100-238-DIVE wwwdiversacadem 

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

Red-D-Arc 
WGldGfGntSlS    INDUCTION HEATING SYSTEMS 

when you're ready to weid. Sales, Rentals, Lease Programs 

Weld Preheating, 
Post-Weld Heat Treatment, 
Coating Removal, Shrink Fit, 
Liquid- and Alr-Cooled Systems 

reddarc.com/ihs 1-866-733-3272 
For info go to www.aws.org/ad-index 
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AMERICAN WELDING SOCIETY AND AWS FOUNDATION 
FINANCIAL REPORT 

Fiscal 2009 year in review — 
Gesana Villegas, Associate Executive Director - Finance 

Highlights for 2009 

Despite the economic recession in 2009, AWS was able to have a year of growth. As our Treasurer 
Robert G. Pali states in his editorial on page 4, it was a difficult year for the welding industry as most 
welding-related businesses suffered declines ranging from 25 to 35%. Our 2009 operational perform- 
ance remained strong and we achieved new historical marks as noted in our audited financial state- 
ments. Our total operating revenues exceeded $26 Million and one of our departments surpassed $10 
Million in revenues. The surplus of revenues over expenses was 2.5% lower than 2008; however, we 
were very fortunate to be able to generate a nice surplus despite a sluggish economy. We were able to 
see signs of recovery in the marketplace as evidenced by the rate of returns on our investment portfo- 
lio. The operating fund transferred $6.5 Million to the reserve fund since January 2009 due to the pos- 
itive cash flows. Our positive financial results helped us achieve a new milestone in terms of our total 
net assets, which increased by $13.1 Million or 46.7% to an all-time high of $41.3 Million. Our financial 
position is the healthiest in its 90-year history. 

AWS Foundation Highlights for 2009 

The AWS Foundation was in its fourth year of the Capital Campaign - "Welding for the Strength 
of America" and the AWS Welder Workforce Development Program, which was initiated by a pledge 
of $1 Million from two distinctive companies at the end of 2006. The campaign was kicked off by a gen- 
erous gift from a donor in 2006. In 2008, another elite company donated $300,000 designated for the 
AWS Welder Workforce Development Program. Since the campaign began, a total of $3.42 Million has 
been raised through December 31, 2009. This total excludes AWS contribution in the amount of $1.6 
Million ($1.1 Million approved in 2008 to increase scholarships awards to future welding professionals 
and $500K donated in 2006). 

In general, contributions were impacted in 2009 as the charitable giving index dropped in connection 
with the economic slowdown. The AWS Foundation secured alternative sources of funds through its part- 
nership with Lorain Community College's National Center for Welding Education & Training ("Weld- 
Ed"). Weld-Ed was created as a result of a $5 Million grant from the National Science Foundation. The 
support received from Weld-Ed has funded various projects such as the InDemand Magazine, 
www.CareersinWelding.com, and a welding school locator. The Careers in Welding In Demand magazine 
has been completed and distributed. The www.CareersinWelding.com Web site was completed and 
launched in January 2010. The Careers website was completed first with additional sites to follow includ- 
ing www.JobsInWelding.com and www.EducatorsinWelding.com ^ All of the sites will be integrated into the 
AWS website as a complement/supplement. The capital campaign amount to date mentioned above ex- 
cludes the funding received from Weld-Ed, which amounted to approximately $255,000 for fiscal year 2009 
to support project development for the Weld-Ed grant. 

For the 2009-2010 academic term, the AWS Foundation awarded nearly $390,000 in scholarships 
to more than 400 students. Since 1991, when the AWS Foundation began awarding scholarships, more 
than $4.5 million has been awarded to approximately 3,000 students. The AWS Foundation continues 
to receive more requests each year for scholarship funds. During 2009, the AWS Foundation was able 
to award for the first time, grants to companies/schools for welder workforce development. With a lot 
still to be done to address the critical workforce shortage in the welding industry, the AWS Foundation 
continues to diligently seek funding focusing on welder workforce from "Recruitment to Retire." AWS 
continues to be committed to leading the effort to provide trained workers at all levels for the welding 
profession. One hundred percent of the contribution will be used to support welder workforce devel- 
opment and educational opportunities for welders and you can assist in this effort. You can help in the 
mission of alleviating the welder workforce shortage; please contact Sam Gentry at sgentry@aws.org. 

AWS Highlights for 2009 

Convention - Our annual convention was affected by economic conditions and we experienced a de- 
cline in square footage in comparison to the 2008 Show. The number of exhibitors decreased by 12.4% 
compared to the square footage drop of 18.1 %, an indication that exhibitors are still attending the show, 
however are downsizing in square footage. This is the fifth FABTECH International and AWS Weld- 
ing show. The Show was held in November 2009 in Chicago. The AWS/WELDMEX show was held in 
June 2009 in Monterrey, Mexico. The 2009 show was co-located with FABTECH Mexico and 
METALFORM. Although the show was impacted by the flu incident and the economic downturn, the 
show was successful with attendance at 6,100. 

Education - Educational Seminars revenues were $3.5 Million, a slight increase from 2008. 
Membership - Total Membership was at a record high of 60,050 and has increased by 4,978, or 9% 

over a one-year period. The retention rate on membership renewals is at 80.6%. The "welder" re- 
cruitment campaign was launched in February 2009. There are 1,634 members classifying themselves 
as "welders" who have joined AWS since the program was launched in February 2010, bringing the total 
of welders as members to 4,619. 

Certification - The Certification Department continued to be the top revenue-producing business 

— Continued on page 35 
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AMERICAN WELDING SOCIETY AND AWS FOUNDATION 
FINANCIAL REPORT 

— Continued from page 34 

unit and it is the first department to surpass $10 Million in revenues. Total Certified Welding Inspectors (CWIs) is at an all-time high of 30,909. CWI 
international certification revenues increased from $2.2 Million in 2008 to $3.2 Million in 2009, a growth of 47.3%. Spanish, Chinese and Portuguese 
language assisted CWI exams are now available to international agents administering the exams. New agents in Colombia, Ecuador, Bolivia, Saudi Ara- 
bia and Peru have been added 

Technical - Hard copy book sales and electronic/subscription sales of document revenues continue to produce favorable results. AWS royalty rev- 
enues were at $3.6 Million in comparison to $2.9 Million in 2007, an increase of 21%, both non-Dl.l years. Since the outsourcing of our order fulfill- 
ment services, we have seen positive financial results. Their dedication to AWS publications has resulted in improved customer service. 

Publications - The downturn in the economy set a challenge for this department. Revenues were $1.4 Million, a drop of 21.7%. The number of ad 
pages decreased by 19.9%. The Spanish Welding Journal generated $106K in revenues, an increase of 68.4% in comparison to 2008. Three issues were 
published in 2009 versus two issues in 2008. An increase in the Spanish audience has been noted. 

In Summary 

The 2009 operational results added strength to our financial position. We are cautiously optimistic that fiscal year 2010 will achieve positive finan- 
cial results. As we gradually recover from the recent economic recession, which fortunately did not impact us on a great scale, we will continue to mon- 
itor our key financial indicators on a regular basis to ensure we are making prudent financial decisions going forward. 

Our strong Statement of Financial Position continues to gives us the ability to provide and fund future programs and opportunities for our members, 
volunteers, and the welding industry. We strive on providing the highest customer service for our members. 

The AWS Board of Directors and AWS Foundation Trustees would like to express their appreciation to all of our members, volunteers, industry lead- 
ers, and the cooperation of organizations with which we share common goals in helping us make this a successful year as we begin to see economic 
stability. 

Growth at a Glance 

Five year comparisons 

Dec-05 Dec-06 Dec-07 Dec-08 Dec-09 

Operating Revenue 16,082,208 18,689,442 22,705,914 25,541,336 26,049,776 

Total Assets 18,078,856 22,862,536 30,238,890 31,506,599 44,665,409 

Net Assets 13,189,728 19,339,264 27,003,910 28,164,569 41,306,406 

Membership 48,798 50,337 52,654 55,072 60,050 

Convention (sq. ft.) 89,100 127,700 163,000 178,700 146,400 
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REPORT OF INDEPENDENT CERTIFIED PUBLIC ACCOUNTANTS 

To the Board of Directors 
American Welding Society, Inc. and AWS Foundation 

We have audited the accompanying combining statement of financial position of American Welding Society, Inc. and AWS Foundation 
(the "Organizations") as of December 31, 2009, and the related combining statements of activities and cash flows for the year ended 
December 31, 2009. These combining financial statements are the responsibility of the Organizations' management. Our responsibili- 
ty is to express an opinion on these combining financial statements based on our audit. The prior year summarized comparative 
information has been derived from American Welding Society, Inc. and AWS Foundation's 2008 combining financial statements and, 
in our report dated April 1, 2009, we expressed an unqualified opinion on those combining financial statements. 

We conducted our audit in accordance with auditing standards generally accepted in the United States of America. Those standards 
require that we plan and perform the audit to obtain reasonable assurance about whether the combining financial statements are 
free of material misstatement. An audit includes examining, on a test basis, evidence supporting the amounts and disclosures in the 
combining financial statements. An audit also includes assessing the accounting principles used and significant estimates made by 
management, as well as evaluating the overall financial statement presentation. We believe that our audit provides a reasonable 
basis for our opinion. 

In our opinion, the combining financial statements referred to above present fairly, in all material respects, the financial position of 
American Welding Society, Inc. and AWS Foundation as of December 31, 2009, and the changes in their net assets and their cash 
flows for the year then ended in conformity with accounting principles generally accepted in the United States of America. 

Morrison, Brown, Argiz & Farra, LLP 
Certified Public Accountants 
Miami, Florida 
April 15, 2010 

American Welding Society 

550 N.W. LeJeune Road 
Miami, Florida 33126 

800-443-9353 
305-443-9353 
305-443-7559 Fax 
e-mail: info@aws.org 
www.aws.org 

Foundation, Inc. 
Building Welding's Future through Education 

550 N.W. LeJeune Road 
Miami, Florida 33126 

800-443-9353, ext. 293 
305-445-6628 
305-443-7559 Fax 
e-mail: found@aws.org 
www.aws.org/foundation/index.html 
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AMERICAN WELDING SOCIETY, INC. AND AWS FOUNDATION 
COMBINING STATEMENT OF FINANCIAL POSITION 

FOR THE YEAR ENDED DECEMBER 31, 2009 (WITH COMPARATIVE TOTALS FOR DECEMBER 31, 2008) 

ASSETS: 

Cash and cash equivalents 

Certificates of deposit 

Short term mutual bond funds 

Accounts and other receivables, net of allowance 

for doubtful accounts of approximately $304,000 and 

$189,000 at December 31, 2009 and 2008, respectively 

Pledges receivable 

Inventory 

Prepaid and other assets 

Deposits and other receivables 

Investments 

Property and equipment, less 

accumulated depreciation 

TOTAL ASSETS 

Operating Reserve AWS Total Total 

Fund Fund Foundation 2009 2008 

$ 1,020,415 $          100 $     155,244 t      1,175,759 $       1,453,769 

2,166,958 51,137 

1,017,232 - 

2,218,095 

1,017,232 

2,252,444 

2,897,249 2,897,249 2,006,433 

- - 352,920 352,920 714,120 

60,240 - - 60,240 235,908 

928,094 - 77,168 1,005,262 936,521 

39,145 - 153,469 192,614 23,261 

- 25,296,487 7,884,592 33,181,079 21,319,331 

2,564,959 - - 2,564,959 2,564,812 

$ 9,677,060 $ 26,364,956 $  8,623,393 $    44,665,409 $      31,506,599 

LIABILITIES: 

Accounts payable and accrued expenses 

Deferred membership, subscription and 

seminar income 

TOTAL LIABILITIES 

COMMITMENTS AND CONTINGENCIES (NOTE 11) 

1,130,643 $      50,104       $ 

1,104 

867,278 

JET ASSETS: 

Unrestricted 6,368,161 26,364,956 78,088 32,811,205 20,320,668 

Temporarily restricted - - 3,846,163 3,846,163 3,278,062 

Permanently restricted - - 4,649,038 4,649,038 4,565,839 

TOTAL NET ASSETS 6,368,161 26,364,956 8,573,289 41,306,406 28,164,569 

TOTAL LIABILITIES AND NET ASSETS $ 9,677,060 $ 26,364,956 $  8,623,393 $     44,665,409 $      31,506,599 

The accompanying notes are an integral part of these financial statements. 
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AMERICAN WELDING SOCIETY, INC. AND AWS FOUNDATION 
COMBINING STATEMENT OF ACTIVITIES 

FOR THE YEAR ENDED DECEMBER 31, 2009 (WITH COMPARATIVE TOTALS FOR THE YEAR ENDED DECEMBER 31, 2008) 

OPERATING ACTIVITIES: 

Convention 

Educational Services 

Marketing and corporate communications 

International activities and 

governmental affairs 

AWS Foundation 

WEMCO 

RWMA 

Membership 

Certification 

Technical 

Publications 

Administration 

Building operations 

Board approved programs 

TOTAL OPERATING FUND BEFORE TRANSFER 
INTERFUND TRANSFER 

TOTAL OPERATING FUND AFTER TRANSFER 
RESERVE: 

Gain (loss) on investments 

TFPS, Inc. 

Interest and dividends 

TOTAL RESERVE FUND BEFORE TRANSFER 

INTERFUND TRANSFER 

TOTAL RESERVE FUND AFTER TRANSFER 

AWS FOUNDATION: 

Donations 

Interest 

Gain (loss) on investments 

Net assets released from restrictions by 

satisfaction of purpose restrictions 

Operating expenses 

Scholarships 

Fellowships 

Fundraising and other 

TOTAL AWS FOUNDATION FUND 

BEFORE TRANSFER 

INTERFUND TRANSFER 

TOTAL AWS FOUNDATION FUND 

AFTER TRANSFER 

Change in Net Assets 

Net Assets, Beginning 

Net Assets, Ending 

Temporarily Permanently 

Unrestricted Net Assets Restricted Restricted Total Total 

Revenues Expenses Net Net Assets Net Assets 2009 2008 

$ 1,889,859 $    359,817 $ 1,530,042 $ $ $  1,530,042 $   1,614,866 

4,006,057 3,648,924 357,133 - - 357,133 645,230 

642,732 (642,732) - - (642,732) (629,167) 

6,375 209,766 (203,391) - - (203,391) (224,180) 

551,483 (551,483) - - (551,483) (498,295) 

78,315 209,156 (130,841) - - (130,841) (119,180) 

79,683 160,348 (80,665) • (80,665) (96,252) 

2,929,600 1,552,931 1,376,669 - - 1,376,669 1,219,346 

10,101,492 2,759,751 7,341,741 - - 7,341,741 6,107,806 

3,693,441 1,745,582 1,947,859 - - 1,947,859 2,463,617 

3,174,226 2,697,142 477,084 - - 477,084 780,681 

73,178 4,396,889 (4,323,711) - - (4,323,711) (3,979,082) 

17,550 17,550 - - - - 
65,000 (65,000) - (65,000) (75,557) 

26,049,776 19,017,071 7,032,705 - - 7,032,705 7,209,833 

6,500,000 (6,500,000) - (6,500,000) (6,100,221) 

26,049,776 25,517,071 532,705 - 532,705 1,109,612 

4,005,145 4,005,145 4,005,145 (5,327,247) 

2,129 - 2,129 - - 2,129 2,142 

626,610 626,610 - - 626,610 551,610 

4,633,884 - 4,633,884 - - 4,633,884 (4,773,495) 

6,500,000 6,500,000 - 6,500,000 5,000,000 

11,133,884 11,133,884 - 11,133,884 226,505 

236,095 236,095 173,245 83,199 492,539 824,393 

118,686 - 118,686 91,107 • 209,793 205,238 

858,422 • 858,422 487,644 1,346,066 (1,850,896) 

183,895 . 183,895 (183,895) - 

• 158,550 (158,550) (158,550) (128,866) 

• 233,842 (233,842) • (233,842) (189,338) 

75,982 (75,982) • (75,892) (91,666) 

104,776 (104,776) - (104,776) (44,544) 

1,397,098 573,150 823,948 568,101 83,199 1,475,248 (1,275,679) 

1,100,221 

1,397,098 573,150 823,948 568,101 83,199 1,475,248 (175,458) 

- 12,490,537 568,101 83,199 13,141,837 1,160,659 

20,320,668 3,278,062 4,565,839 28,164,569 27,003,910 

$ $ $ 32,811,205 $ 3,846,163 $   4,649,038 $ 41,306,406 $ 28,164,569 

The accompanying notes are an integral part of these financial statements. 
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AMERICAN WELDING SOCIETY, INC. AND AWS FOUNDATION 
COMBINING STATEMENT OF CASH FLOWS 

FOR THE YEAR ENDED DECEMBER 31, 2009 (WITH COMPARATIVE TOTALS FOR THE YEAR ENDED DECEMBER 31, 2008) 

CASH FLOWS FROM OPERATING ACTIVITIES: 

Change in net assets before interfund transfer 

Adjustments to reconcile change in net assets 

to net cash provided by operating activities: 

(Gain) loss on investments 

Depreciation 

Provision for losses on accounts receivable 

Changes in operating assets and liabilities: 

Increase in accounts and other receivables 

Decrease in pledges receivable 

Decrease (increase) in inventory 

(Increase) decrease in prepaids and other assets 

(Increase) decrease in deposits and other receivables 

Increase (decrease) in accounts payable and accrued expenses 

(Decrease) increase in deferred membership, 

subscription and seminar income 

NET CASH PROVIDED BY OPERATING ACTIVITIES 

Operating 

Fund 

218,852 

115,000 

(1,005,816) 

175,668 

(72,501) 

(22,412) 

(296,496) 

Reserve 

Fund 

AWS 

Foundation 

Total 

(4,005,145) (1,346,066) 

361,200 

3,760 

(146,941) 

50,104 

(1,005,816) 

361,200 

175,668 

(68,741) 

(169,353) 

313,469 

(296,496) 

Total 

$13,141,837      $   1,1 

(5,351,211) 7,178,143 

218,852 227,425 

115,000 45,000 

(627,202) 

237,720 

(52,682) 

(488,794) 

13,125 

(172,715) 

279,766 

628,739 397,305 

CASH FLOWS FROM INVESTING ACTIVITIES: 

Decrease (increase) in certificate of deposits 

Purchases of property and equipment 

Increase in short term bonds 

Purchases of investment securities 

NET CASH USED IN INVESTING ACTIVITIES 

CASH FLOWS FROM FINANCING ACTIVITIES: 

Interfund transfers 

NET CASH (USED IN) PROVIDED BY FINANCING ACTIVITIES 

NET DECREASE IN CASH AND CASH EQUMLENTS 

CASH AND CASH EQUMLENTS, BEGINNING 

CASH AND CASH EQUMLENTS, ENDING 

36,478 

(218,999) 

(2,129) 

(1,017,232) 

(6,109,378) (401,159) 

34,349 (107,088) 

(218,999) (231,022) 

(1,017,232) - 
(6,510,537) (7,529,725) 

(182,521) (7,128,739) (401,159) (7,712,419) (7,867,835) 

(6,500,000) 6,500,000 

(6,500,000) 6,500,000 - 

(274,156) 

1,294,571 100 
(3,854) 

159,098 

(278,010) 

1,453,769 

(67,390) 

1,521,159 

$   1,020,415 $        100 $     155,244 $  1,175,759 $   1,453,769 

The accompanying notes are an integral part of these financial statements. 
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AMERICAN WELDING SOCIETY, INC. AND AWS FOUNDATION 
NOTES TO COMBINING FINANCIAL STATEMENTS DECEMBER 31, 2009 

NOTE 1. NATURE OF ORGANIZATION AND SIGNIFICANT 
ACCOUNTING POLICIES 

Organization and Purpose 

The accompanying combining financial statements include the 
accounts of American Welding Society, Inc. ("AWS"), its wholly- 
owned subsidiary TFPS, Inc. and its affiliate, AWS Foundation 
("Foundation") (collectively, the "Organizations"). 

All material inter-organization accounts and transactions have 
been eliminated in the combination. American Welding 
Society, Inc. and AWS Foundation are not-for-profit entities, 
exempt from income tax under Section 501(c)(3) of the 
Internal Revenue Code and are primarily engaged in welding 
technology, education and research activities. For income tax 
purposes, publication advertising revenue and rental income 
are considered "unrelated business income" and subject to 
income tax. TFPS, Inc., a taxable organization, engages in 
profit-oriented activities. 

FASB Accounting Standards Codification 

In June 2009, the Financial Accounting Standards Board 
("FASB") issued "The FASB Accounting Standards 
Codification and Hierarchy of Generally Accepted 
Accounting Principles," which establishes the FASB 
Accounting Standards Codification (the "ASC") as the source 
of authoritative principles recognized by the FASB to be 
applied by nongovernmental entities in the preparation of 
financial statements in conformity with generally accepted 
accounting principles ("GAAP"). This standard is effective 
for financial statements issued for interim and annual peri- 
ods ending after September 15, 2009. The adoption of this 
accounting pronouncement did not have a material impact 
to the Organizations' combining financial statements. 

Basis of Accounting 

The financial statements of the Organizations are prepared 
on the accrual basis of accounting. The accounts of the 
Organizations are maintained for internal reporting purpos- 
es in accordance with the principles of fund accounting. 

Basis of Presentation 

The financial statements of the Organizations have been 
prepared on the accrual basis of accounting and presented 
in accordance with an accounting standard issued by the 
FASB on Financial Statements of Not-for-Profit 
Organizations. The Organizations are required to classify 
their resources into three separate classes of net assets: 
unrestricted, temporarily restricted, and permanently 
restricted. In addition, the Organizations are required to 
present a statement of cash flows. The three classes of net 
asset categories are as follows: 

Unrestricted — Net assets which are free of donor-imposed 
restrictions; all revenues, gains, and losses that are not 
changes in permanently or temporarily restricted net assets. 

Temporarily Restricted — Net assets where the use by the 
Organizations is limited by donor-imposed stipulations that 
either expire by the passage of time or that can be fulfilled 
or removed by actions of the Organizations pursuant to those 
stipulations. 

Permanently Restricted — Net assets where the use by the 
Organizations is limited by donor-imposed stipulations that 
neither expire with the passage of time nor can be fulfilled 
or otherwise removed by actions of the Organizations. 

The transactions of the Organizations are categorized into 
separate funds. The purpose and net asset classification are 
as follows: 

Operating — This fund is used to account for all unrestrict- 
ed net assets of American Welding Society, Inc., except for 
those accounted for in the reserve fund. The operating fund 
also provides administrative support to the AWS Foundation. 

Reserve — This fund is used to account for Board designat- 
ed reserve funds which are to be used to supplement the 
cash needs of the operating fund and to account for the 
activities of TFPS, Inc. 

AWS Foundation — AWS Foundation's temporarily restrict- 
ed net assets consists of donor-restricted contributions to be 
used for awards and scholarships. Permanently restricted 
net assets consist solely of an endowment fund. 

Membership Fees and Services 

Membership and subscription revenues are deferred when 
received and recognized as revenue over the life of the 
membership and subscription. 

Contributions 

In accordance with an accounting standard issued by the 
FASB, contributions received or made, including promises to 
give or pledges, are recognized at fair value in the period in 
which they are received or made. 

Support that is restricted by the donor is reported as an 
increase in unrestricted net assets if the restriction expires 
in the reporting period in which the support is recognized. 
All other donor-restricted support is reported as an increase 
in temporarily or permanently restricted net assets, depend- 
ing on the nature of the restriction. When a restriction 
expires (that is, when a stipulated time restriction ends or 
purpose restriction is accomplished), temporarily restricted 
net assets are reclassified to unrestricted net assets and 
reported in the Combining Statement of Activities as "Net 
assets released from restrictions". 

Promise to Give 

Contributions are recognized when the donor makes a prom- 
ise to give to the Organizations, that is, in substance, uncon- 
ditional. All other donor-restricted contributions are report- 
ed as increases in temporarily or permanently restricted net 
assets depending on the nature of the restrictions. 

When a restriction expires, temporarily restricted net assets 
are transferred to unrestricted net assets. The Organizations 
had unconditional promises to give of $352,920 as of 
December 31, 2009 (NOTE 2). 

The Organizations use the allowance method to determine 
the estimated unconditional promise to give that are doubt- 
ful of collection. The allowance is based on prior years' expe- 
rience and management's analysis of specific promises 
made. 

Cash Equivalents 

The Organizations consider all highly liquid investments 
with an initial maturity of three months or less to be cash 
equivalents. 

Certificates of Deposit 

At December 31, 2009, the Organizations had various 
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AMERICAN WELDING SOCIETY, INC. AND AWS FOUNDATION 
NOTES TO COMBINING FINANCIAL STATEMENTS DECEMBER 31, 2009 

NOTE 1. NATURE OF ORGANIZATION AND SIGNIFICANT 
ACCOUNTING POLICIES (CONTINUED) 

Certificates of Deposit amounting to $2,218,095. The 
Certificates of Deposit bear interest between 1.25% and 
1.95% and mature at various dates through August 23, 2010. 

Investments 

The Organizations report their investments under an 
accounting standard issued by the EASE on accounting for 
certain investments held by not-for-profit organizations. 
Under the standard, a not-for-profit organization is required 
to report investments in equity securities with readily deter- 
minable fair values and all investments in debt securities at 
fair value. 

Purchased securities are stated at fair market value based 
on the most recently traded price of the security at the 
financial statement date. Donated securities are recorded at 
fair value and sold immediately. Realized and unrealized 
gains and losses are recorded in the Combining Statement of 
Activities. 

Bisk and Uncertainties 

The Organizations have investments in mutual funds that are 
exposed to various risks, such as interest rate, market and 
credit risk. Due to the level of risk associated with certain 
investment securities and the level of uncertainty related to 
changes in the value of investment securities, it is at least 
reasonably possible that changes in risks in the near term 
would materially affect the Combining Statement of 
Activities. The Organizations, through their investment advi- 
sor, monitor the Organizations' investments and the risks 
associated on a regular basis, which the Organizations 
believe minimizes these risks. 

Property and Equipment 

Property and equipment are defined by the Organizations as 
assets with an initial, individual cost of more than $1,000 
and an estimated useful life in excess of one year. Property 
and equipment is stated at cost and is depreciated using the 
straight-line method over the following estimated useful 
lives of the respective assets: 

Estimated Useful Lives (Years') 

Building and improvements 14-29 
Furniture and equipment 5-7 
Software 3 

Inventory 

Inventory consists primarily of work-in-process relating to 
various publications and is valued at cost. Cost is determined 
by the actual expenditures incurred in the production 
process. 

Concentration of Credit Risk 

Financial instruments that potentially subject the 
Organizations to a concentration of credit risk are cash, 
investments and certificates of deposit. The Organizations 
place their temporary cash and cash equivalents with high 
quality financial institutions. At times, cash deposits may be 
in excess of the Federal Deposit Insurance Corporation 
("FDIC") insured limits. The Organizations' investments are 
subject to the normal "market risks" of these types of invest- 
ments, which are traded in equity markets. 

Volunteer Services 

A large number of people have contributed significant 
amounts of time to the activities of the Organizations. Since 
these contributions do not meet the criteria for revenue 
recognition, they are not reflected in the Combining 
Statement of Activities. 

Allocation of Expenses 

The cost of performing the Organizations' various activities 
have been summarized on a functional basis in the accompa- 
nying Combining Statement of Activities. Certain occupancy 
costs have been allocated among the activities benefited. 

Prepaids and Other Assets 

Prepaids and other assets consist primarily of an interest in 
a trade show (see NOTE 12) and work-in-process costs relat- 
ing to various publications that have not yet been released 
for distribution. Once the publication is complete and ready 
for its intended use, the costs are amortized over the life of 
the publications, usually between two to three years. 
Additionally, expenditures which relate to programs for the 
next fiscal year are reported as a prepaid asset and are 
expensed during the next year as the related program func- 
tion takes place. 

Impairment of Long-Lived Assets 

The carrying value of long-lived assets is reviewed if the facts 
and circumstances, such as significant declines in revenues, 
earnings or cash flows, or material adverse changes in the 
business climate indicate that they may be impaired. The 
Organizations perform their review by comparing the carry- 
ing amounts of long-lived assets to the estimated undiscount- 
ed cash flows relating to such assets. If any impairment in 
the value of the long-lived assets is indicated, the carrying 
value of the long-lived assets is adjusted to reflect such 
impairment based on the fair value of the impaired assets or 
an estimate of fair value based on discounted cash flows. 

Use of Estimates 

The preparation of financial statements in conformity with 
accounting principles generally accepted in the United 
States of America requires management to make estimates 
and assumptions that affect the reported amounts of assets 
and liabilities and disclosure of contingent assets and liabili- 
ties at the date of the financial statements and the reported 
amounts of revenues and expenses during the reporting peri- 
od. Actual results could differ from those estimates. 

Income Taxes 

American Welding Society, Inc. and AWS Foundation are not- 
for-profit corporations and are exempt from federal income 
taxes under Section 501(c)(3) of the Internal Revenue Code. 
Accordingly, no provision for federal or state income tax is 
required for revenues derived from its tax-exempt function. 
The Organizations are taxed on unrelated business income 
less the related expenses. During the year ended December 
31, 2009, there was no net income generated from unrelated 
business activities. 

In the unlikely event an uncertain tax position existed in 
which the Organizations could incur corporate income tax 
management would evaluate whether there is a probability 
that the uncertain tax position taken would be sustained 
upon examination by a taxing authority. Reserves for uncer- 
tain tax positions would then be recorded if management 
determined it is probable either a position would not be 
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AMERICAN WELDING SOCIETY, INC. AND AWS FOUNDATION 
NOTES TO COMBINING FINANCIAL STATEMENTS DECEMBER 31, 2009 

NOTE 1. NATURE OF ORGANIZATION AND SIGNIFICANT 
ACCOUNTING POLICIES (CONTINUED) 

sustained upon examination or if a payment would have to 
be made to a taxing authority and the amount was reason- 
ably estimable. As of December 31, 2009, management does 
not believe it has any uncertain tax positions which would 
result in the Organizations having a tax liability to a taxing 
authority. 

Recently Adopted Accounting Pronouncements 

Net Asset Classification of Funds 

In February 2008, the FASB issued authoritative guidance on 
the net classification of donor-restricted endowment funds 
for a not-for-profit that is subject to an enacted version of 
the Uniform Prudent Management of Institutional Funds Act 
("UPMIFA") of 2006. As of April 15, 2010, the state of 
Florida had not adopted the enacted version of the UPMIFA. 
This guidance improves disclosures about a Foundation's 
endowment funds (both donor-restricted and board desig- 
nated) whether or not the Foundation is subject to UPMIFA 
(see NOTE 10). Exempt organizations are required to follow 
the laws and regulations of the Florida Uniform Management 
of Institutional Funds Act ("FUMIFA"). The provisions of this 
pronouncement shall be effective for fiscal years ending 
after December 15, 2008 and have been adopted by the 
Organizations (NOTE 10). 

Fair Value Measurements 

On January 1, 2008, the Organizations adopted the provisions 
of an accounting standard on the fair value measurements of 
financial assets and financial liabilities and for fair value 
measurements of nonfinancial items that are recognized or 
disclosed at fair value in the financial statements on a recur- 
ring basis. The standard defines fair value and also establish- 
es a framework for measuring fair value and expands disclo- 
sures about fair value measurements (NOTE 4). In February 
2008, the FASB issued guidance, which excludes accounting 
for leases and certain other accounting pronouncements that 
address fair value measurements from the scope of the 
accounting standard. The effective date of the accounting 
standard was delayed until fiscal years beginning after 
November 15, 2008 for all nonfinancial assets and nonfinan- 
cial liabilities that are recognized or disclosed at fair value in 
the financial statements on a nonrecurring basis. 

In April 2009, the FASB issued guidance which provides 
guidelines for making fair value measurements more consis- 
tent with the principles presented in the original standard. 
The guidance is effective for interim and annual periods end- 
ing after June 15, 2009, with early adoption permitted for 
periods ending after March 15, 2009. The Organizations have 
considered the guidance in the standard in its determination 
of estimated fair values during 2009. 

Subsequent Events 

In May 2009, the FASB issued an accounting standard which 
establishes general standards of accounting for and disclo- 
sure of events that occur after the balance sheet date but 
before financial statements are issued or ready to be issued. 
The standard was adopted for the year ended December 31, 
2009. The adoption did not have a material impact on the 
Organizations' financial statements. The Organizations have 
evaluated subsequent events through April 15, 2010 which is 
the date the financial statements were available to be 
issued. 

Recently Issued Accounting Pronouncements 

Not-for-Profit Entities: Mergers and Acquisitions 

In April 2009, the FASB issued an accounting standard on 
not-for-profit entities mergers and acquisitions. The stan- 
dard provides guidance on accounting for a not-for-profit's 
combination with one or more other not-for-profit entities, 
businesses, or non-profit activities. The standard also makes 
accounting for goodwill and other intangible assets applica- 
ble to not-for-profit entities. The standard is to be applied 
prospectively with early application prohibited and is effec- 
tive for fiscal years beginning on or after December 15, 2009. 

NOTE 2. PLEDGES RECEIVABLE 

Unconditional promises to give that are expected to be col- 
lected within one year are recorded at net realizable value. 
Unconditional promises to give that are expected to be col- 
lected in future years are recorded at the present value of 
the estimated future cash flows. Amortization of the dis- 
counts is included in donations in the Combining Statement 
of Activities. 

Pledges receivable include the following unconditional 
promises as of December 31, 2009: 

Amounts due in: 
Less than one year 
One to five years 

$ 328,440 
45,000 

Total 

Less: Unamortized discount 

373,440 

20,520 

Net unconditional pledges $ 352,920 

Pledges receivable in the amount of $352,670 as of 
December 31, 2009, are restricted for awards and scholar- 
ships. Management believes that all pledges are fully col- 
lectible. Therefore management has not recorded an 
allowance for collection losses. 

NOTE 3. INVESTMENTS 

Investments, which are comprised entirely of mutual funds, 
are presented in the combining financial statements at their 
fair market values and consist of the following at December 
31, 2009: 

Vanguard Investments - Reserve Fund 

Total Stock Market Index Fund $    6,136,963 
Total Bond Market Index Fund 4,975,640 
Intermediate-Term Investment Grade Bond 3,058,855 
Total International Stock Index Fund 2,901,330 
Windsor II Fund 2,124,925 
Short-Term Investment Grade Fund 2,038,226 
Morgan Growth Fund 1,064,313 
U.S. Growth Fund 1,045,973 
Strategic Equity Fund 924,149 
Explorer Fund 910,013 
High-Yield Corporate Fund 116,100 

Reserve Fund Investments 25,296,487 

Vanguard Investments - AWS Foundation 

Total Bond Market Index Fund $   2,288,164 
Total Stock Market Index Fund 1,932,546 
Intermediate-Term Investment Grade Bond 1,356,545 
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Total International Stock Index Fund 947,339 
Short-Term Investment Grade Fund 944,357 
Windsor II Fund 633,217 
Explorer Fund 395,855 
Morgan Growth Fund 338,416 
U.S. Growth Fund 336,703 
Strategic Equity Fund 188,655 
Prime Money Market Fund 20,296 
AWS Section Investments (1,497,501) 

AWS Foundation Investments 7,884,592 

Total Investments $ 33,181,079 

AWS Foundation administers investments on behalf of cer- 
tain affiliated sections. The investments aggregated 
$1,497,501 at December 31, 2009 and are not included in the 
combining financial statements. 

Investment income consisted of the following for the year 
ended December 31, 2009: 

Interest and dividends 
Investment fees 
Net realized and unrealized 
gains on investments 

Reserve 
Fund 

628,739 
(34,097) 

4,039,242 

AWS 
Foundation 

209,793 
(16,022) 

1,362,088 

$  4,633,884    $ 1,555,859 

Interest and dividends under the Reserve Fund includes the 
activities of TFPS, Inc. 

NOTE 4. FAIR VALUE MEASUREMENTS 

The FASB establishes a framework for measuring fair value. 
That framework provides a fair value hierarchy that priori- 
tizes the inputs to valuation techniques used to measure fair 
value. The hierarchy gives the highest priority to unadjusted 
quoted prices in active markets for identical assets or liabili- 
ties (Level 1 measurements) and the lowest priority to unob- 
servable inputs (Level 3 measurements). 

The three levels of the fair value hierarchy are described as 
follows: 

• Level 1 Inputs to the valuation methodology are 
unadjusted quoted prices for identical assets or 
liabilities in active markets that the Organizations 
have the ability to access. 

• Level 2 Inputs to the valuation methodology include: 
• quoted prices for similar assets or liabilities in 

active markets; 
• quoted prices for identical or similar assets or 

liabilities in inactive markets; 
• inputs other than quoted prices that are 

observable for the asset or liability; 
• inputs that are derived principally from or 

corroborated by observable market data by 
correlation or other means. 

If the asset or liability has a specified (contrac- 
tual) term, the Level 2 input must be observable 
for substantially the full term of the asset or 
liability. 

• Level 3 Inputs to the valuation methodology are un- 
observable and significant to the fair value 
measurement. 

The asset's or liability's fair value measurement level within 
the fair value hierarchy is based on the lowest level of any 
input that is significant to the fair value measurement. 
Valuation techniques used need to maximize the use of 
observable inputs and minimize the use of unobservable 
inputs. 

Following is a description of the valuation methodologies 
used for assets measured at fair value. There have been no 
changes in the methodologies used at December 31, 2009. 

Mutual funds: Valued at the net asset value ("NAV") of 
shares held by the Organizations at year end. 

Certificates of deposit: Valued at fair value by discounting 
the related cash flows based on current yields of similar 
instruments with comparable durations considering the 
credit-worthiness of the issuer. 

The preceding methods described may produce a fair value 
calculation that may not be indicative of net realizable value 
or reflective of future fair values. Furthermore, although the 
Organizations believe the valuation methods are appropriate 
and consistent with other market participants, the use of dif- 
ferent methodologies or assumptions to determine the fair 
value of certain financial instruments could result in a dif- 
ferent fair value measurement at the reporting date. The val- 
ues assigned to certain investments are based upon current- 
ly available information and do not necessarily represent 
amounts that may ultimately be realized. Because of the 
inherent uncertainty of valuation, those estimated fair val- 
ues may differ significantly from the values that would have 
been used had a ready market for the investments existed 
and the differences could be material. 

The following tables represent the Organizations' financial 
instruments measured at fair value on a recurring basis at 
December 31, 2009 for each of the fair value hierarchy 
levels: 

Fair Value Measurement at December 31. 2009 
Quoted Prices 

In Active Significant Significant 
Markets for Other Other 

Identical Observable Unobservable 
Assets Inputs Inputs 

Description Total (Level 1) (Level 2) (Level 3) 

Assets; 
Mutual funds $ 34,198,311 $ 34,198,311 $      - $      - 
Certificates 
of deposit 2,218,095 

$ 36,416,406 

- 2,218,095 

$   2,218,095 $ 34,198,311 $      - 

NOTE 5. PROPERTY AND EQUIPMENT, NET 

Property and equipment consist of the following as of 
December 31, 2009: 

Land 
Construction in-progress 
Building and improvements 
Furniture, software and equipment 

Less: accumulated depreciation 

816,726 
151,278 

4,831,719 
4,618,179 

10,417,902 

7,852,943 

2,564,959 

Depreciation expense was $218,852 for the year ended 
December 31, 2009. 
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NOTE 6. TEMPORARILY RESTRICTED NET ASSETS 

Net assets of the AWS Foundation in the amount of 
$3,846,163 as of December 31, 2009, are restricted for 
awards and scholarships. Net assets of $183,895 were 
released from donor restrictions by granting awards and 
scholarships for the year ended December 31, 2009. 

NOTE 7. PERMANENTLY RESTRICTED NET ASSETS 

spending policies to its permanently restricted endowment 
for inflation and other economic conditions. 

Reconciliation of endowments for its investments 
Donor & 

Board 
* Temporarily        Restricted 

Restricted Endowment 
Funds Funds Total 

Net assets in the amount of $4,649,038 as of December 31, 
2009, are permanently restricted endowments which are to 
provide a source of funds predominantly for educational, 
research and other charitable purposes. 

NOTES. INTERFUND TRANSFER 

Funds are periodically transferred from the Operating Fund 
to the Reserve Fund and the AWS Foundation Fund. For the 
year ended December 31, 2009, the Operating Fund trans- 
ferred $6,500,000 to the Reserve Fund, due to positive finan- 
cial results and cash flows. 

NOTE 9. BOARD APPROVED PROGRAMS 

American Welding Society, Inc.'s Board of Directors periodi- 
cally approves expenditures for special programs designed to 
further the development and public awareness of welding 
technology, education and standards. Expenses incurred for 
special board approved programs during the year ended 
December 31, 2009 amounted to $65,000. 

NOTE 10. ENDOWMENTS 

The AWS Foundation's (the "Foundation") endowment con- 
sists of two separate investment funds established for weld- 
ing education, research and other charitable purposes. Its 
endowment includes donor-restricted endowment funds and 
board and temporarily restricted funds. As required by 
accounting principles generally accepted in the United 
States of America, net assets associated with endowment 
funds are classified and reported based on the existence or 
absence of donor-imposed restrictions. 

The Foundation classifies as permanently restricted net 
assets (a) the original value of gifts donated to the perma- 
nent endowment, (b) the original value of subsequent gifts 
to the permanent endowment, and (c) accumulations or 
losses to the permanent endowment made in accordance 
with the direction of the applicable donor gift instrument at 
the time the accumulation is added to the fund. The unex- 
pended earnings of the donor-restricted endowment fund 
that is not classified in permanently restricted net assets is 
classified as temporarily restricted net assets until those 
amounts are appropriated for expenditure by the 
Foundation. 

The Foundation considers the following factors in making a 
determination to appropriate or accumulate donor-restricted 
endowment fund earnings: 

(1) The duration and preservation of the fund 
(2) The purposes of the Foundation and the donor- 

restricted endowment fund 
(3) General economic conditions 
(4) The expected total return from income and the appre- 

ciation of investments 
(5) Other resources of the Foundation 
(6) The investment policies of the Foundation 

For the year ended December 31, 2009 the Foundation has 
elected not to add appreciation for cost of living or other 

Asset balances at 
December 31, 2008   $ 1,571,528 $ 4,565,839 $ 6,137,367 

Contributions 173,245 83,199 256,444 
Interest and dividends 209,793 209,793 
Other (65,078) (65,078) 
Net investment 
appreciation 1,346,066 

- 
1,346,066 

Asset balances at 
December 31, 2009 $ 3,235,554 $ 4,649,038 $ 7,884,592 

Summary of Endowment 
Assets at 
December 31, 2009 

Mutual funds             $ 3,235,554 $ 4,649,038 1 7,884,592 

* Temporarily restricted funds are invested in the same 
account as donor and board restricted endowment funds. 

Permanently Restricted Net Assets: 

(1) The portion of perpetual endowment 
funds that is required to be retained 
permanently either by explicit donor 
stipulation or by UPMIFA 

Funds with Deficiencies 

2009 

4,649,038 

From time to time, the fair value of assets associated with 
individual donor restricted endowment funds may fall below 
the level that the donor requires the Foundation to retain as 
a fund of perpetual duration. There were no such deficien- 
cies in the endowment funds as of December 31, 2009. 

Strategies Employed for Achieving Objectives 

To satisfy its long-term rate-of-return objectives, the 
Foundation relies on a total return strategy in which invest- 
ment returns are achieved through both capital appreciation 
(realized and unrealized) and current yield (interest and 
dividends). 

Spending Policy and How the Investment Objectives 
Relate to Spending Policy 

The Foundation has a policy of appropriating for distribution 
each year 5 percent of its endowment fund's value over the 
prior 12 months through the calendar year-end preceding 
the fiscal year in which the distribution is planned. In estab- 
lishing this policy, the Foundation considered the long-term 
expected return on its endowment. Accordingly, over the 
long term, the Foundation expects to maintain the purchas- 
ing power of the endowment assets held in perpetuity or for 
a specified term as well as to provide additional real growth 
through new gifts and investment return. 

NOTE 11. COMMITMENTS AND CONTINGENCIES 

Operating Leases 

During 2009, the Organizations entered into various operat- 
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ing lease agreements involving equipment. Minimum month- 
ly payments are approximately $21,000. Minimum annual 
payments on the non-cancellable portion of the leases are as 
follows: 

For the vears ending December 31. 
2010 $ 247,000 
2011 247,000 
2012 93,000 
2013 29,000 
2014 3,000 

Total 619,000 

Royalty Agreement 

On October 26, 2005, the American Welding Society, Inc. (the 
"Organization") entered into a Publication Sales Agreement 
with World Engineering Exchange ("WEX"), whereby WEX 
has been given non-exclusive worldwide rights to duplicate, 
package, facsimile transmit, price, promote, distribute, sell 
and or lease the Organization's documents and technical 
publications through paper and electronic media formats 
and compilations. On May 8, 2007, the term of the agree- 
ment was amended to extend the initial period to sixty (60) 
months commencing on January 1, 2006. The agreement can 
be renewed for two (5) year periods with the same terms 
and conditions except for the pricing which shall be negoti- 
ated by the parties in good faith. 

WEX will pay the Organization royalties based on the per- 
centages indicated per the agreement. The agreement is 
contingent upon the Organization's continued performance, 
which includes the production and release of new and 
revised publications periodically. In addition, the list price 
shall be no less than the prices as indicated in the 
Organization's catalog. Under the terms of this agreement, 
the Organization earned approximately $3,965,900 during 
the year ended December 31, 2009. Such amount has been 
included in revenues in various departments in the 
Combining Statement of Activities. 

On April 2, 2007 the Organization entered into an agreement 
with The American Society of Mechanical Engineers 
("ASME"), whereby ASME has the nonexclusive right to 
reproduce the Organization's standards. ASME will pay the 
Organization royalties equal to 20% of the net sales per quar- 
ter. Under the terms of this agreement, the Organization 
earned approximately $128,000 during the year ended 
December 31, 2009. 

shall continue through January 30, 2013 at which point the 
LLC is to purchase the entire percentage interest of TSC for 
an amount equal to 45% of the earnings before interest, 
taxes, depreciation and amortization calculated for the 2012 
Weldmex show multiplied by a factor of 6.5. Funds for the 
purchase of the Weldmex Trade Show shall come from the 
LLC, or, if the LLC does not have sufficient funds, the 
Organization shall make the payment. 

The percentage interest of the Organization in the LLC is 
55% and the percentage interest of TSC in the LLC is 45%. 
Each Member is entitled to vote its percentage interest with 
respect to any action required or permitted to be taken by 
the Members under the Operating Agreement entered into 
or the Florida Limited Liability Act. The business and 
affairs of the LLC, including strategic direction and budget 
approval is to be overseen under the direction and control of 
the Executive Director at the Organization and the President 
of TSC. Allocations of profit or loss will be allocated to the 
Members in accordance with the percentage interest of each 
member. The Organization will be responsible for the man- 
agement and administration of the finances of the LLC. 

As of December 31, 2009 and 2008, the Organization paid 
TSC $644,000 and $522,000, respectively, under the terms of 
the agreement which is included under the caption "Prepaid 
and other assets", in the Combining Statement of Financial 
Position. 

NOTE 13. EMPLOYEE BENEFIT PLAN 

The Organizations have a simplified employee pension plan 
for all full-time employees. Full-time employees are eligible 
for participation in the plan the first day of the month after 
they are employed. Effective June 1, 2008, the Organizations 
will contribute a maximum of 7% of the employees' base 
salary, composed of a 4% initial contribution and a match up 
to 3% of an employee's voluntary contribution. The 
Organizations made contributions totaling approximately 
$416,000 during the year ended December 31, 2009. 

NOTE 14. EMPLOYMENT AGREEMENT 

The Organizations entered into an employment agreement 
with its Executive Director on December 18, 2009 for a term 
of three years; the first year commencing January 1, 2010. 
The Organizations will provide certain benefits for the peri- 
od set forth in the agreement. 

On May 2, 2009 the Organization entered into a similar 
agreement for the 2010 specifications and the royalty due to 
AWS for this edition will be 25%. 

NOTE 12. WELDMEX LLC 

On December 5, 2007, the Organization entered into an 
agreement with Trade Show Consulting, LLC ("TSC") to cre- 
ate a limited liability company known as Weldmex LLC (the 
"LLC") to acquire and operate the Weldmex Trade Show, a 
show solely owned by TSC. 

In consideration for the sale, transfer and assignment of the 
Weldmex Trade Show to the LLC, TSC was paid an initial 
sum in the amount of $400,000 on January 2, 2008. At the 
end of the 2008 Weldmex show, the Organization is to pay 
TSC $122,000 no later than sixty days from the completion of 
the show. The Organization is to also pay TSC $122,000 at 
the end of the 2009 Weldmex show. The existence of the LLC 
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Quality Assurance in 
Field Heat Treatment 

Industry has seen a greater need for field heat treatment 
of pipe steels such as P91 and P92 

BY GARY LEWIS 

Owners of energy companies, 
fabricators, and their construc- 
tion partners are being tasked to 
implement new materials, weld- 
ing processes, and project man- 
agement resources. They are 
challenged to operate under in- 
creasingly adverse conditions, for 
longer periods of time, while en- 
hancing return on investment ob- 
jectives, competing on a global 
scale, and ensuring the safety and 
security of their people and com- 
munities. Things get even more 
complicated for senior execu- 
tives, designers, and planners as 
the political and economic land- 
scape grows ever more turbulent 
and unpredictable. 

One aspect of industrial con- 
struction that has gained in- 
creased attention and scrutiny 
over the past couple of years, par- 
ticularly in North America, has 
been the growing significance 
and execution of field heat treat- 
ment services. 

Welding and Materials 

The appeal and expanded use of ad- 
vanced creep strength enhanced ferritic 
(CSEF) steels, like P(T) 91 and 92 in 
power generation service, and similar 
chrome-moly materials in refining, are at- 
tributed with having more favorable per- 
formance factors and some beneficial in- 
stallation advantages, but have also accel- 
erated the need to pay particular atten- 
tion to heat treatment requirements dur- 
ing initial fabrication, and through post- 
welding processes in field construction. 

Please take a moment and review care- 
fully the article by William F. Newell Jr. 

Fig. 1—A HAZ schematic from AWS D10.10, Recommended 
Practices for Local Heating of Welds in Piping and Tubing. 

beginning on page 33 of the April 2010 
Welding Journal. It provides an excellent 
overview of material considerations and 
peripheral design aspects of CSEF steel. 

Following are two important realities 
to keep in mind: 

1. Pre- and postweld heat treatment 
are not optional with these materials. 

2. As much as 90% of the material 
anomalies that have been exposed to date 
in the base and weld metal are attributa- 
ble to improper heat treatment, not the 
welder's ineptitude. 

While the predecessors to CSEFs such 
as heavy-wall carbon steel, 21/4 chrome- 
moly material, etc., are somewhat more 
forgiving by today's standards, and may 
be able to tolerate wider deviations within 

the heat-affected zone (HAZ) 
(Fig. 1), new materials are de- 
pendent on more precise heating 
and cooling for tempering, trans- 
formation, and adequate stress 
relieving. 

The American Welding Society 
(AWS) invited Superheat FGH to 
speak about limitations of existing 
field heat treatment practices at its 
Weld Crack Conference in 2008 to 
promote greater awareness of rec- 
ommendations published in its lat- 
est edition of D10.10, Recom- 
mended Practices for Local Heating 
of Welds in Piping and Tubing. A 
number of examples were pre- 
sented that exposed routine short- 
comings of lax installation practices 
and introduced some new techno- 
logical advancements and process 
controls being utilized to shore up 
quality assurance — Fig. 2. 

Recent innovations in project 
management software, surveil- 
lance, and training tools have dra- 

matically differentiated service providers 
and the benefits derived by more knowl- 
edgeable, forward-thinking owners and 
contractors. 

Lots of talented people are working 
hard to improve weldability and handling 
issues in the field, minimize restrictive re- 
quirements to their lowest common de- 
nominators, while maintaining practicality 
for achieving intended design properties. 

The AWS D10 Committee and ASME, 
as well as the Electric Power Research In- 
stitute (EPRI) in Charlotte, N.C., con- 
tinue to pursue proactive improvements 
and have collaborated regularly over the 
past couple of years to address all aspects 
of using CSEF steel. Substantial intellec- 
tual and monetary resources continue to 

GARY LEWIS (glewis@superheatfgh.com) is director of business development, Superheat FGH, Mooresville, N.C. 
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be invested to evaluate current and his- 
torical performance results of these ma- 
terials, shoring up code rules, and updat- 
ing recommendations and procedures for 
proper welding and handling. 

Field Heat Treatment 

Let's pick up where Newell left off, 
with regard to material quality assurance: 
"Competent, experienced engineering 
and supervision are required to success- 
fully obtain the mechanical properties that 
can be realized with CSEF steel." Heat 
treatment is one of the most critical as- 
pects of achieving design intentions and 
is regularly underappreciated by less- 
informed decision makers. 

In many cases, traditional field heat 
treatment has become outdated and inca- 
pable of meeting the varying needs of the 
customers being served. Whether prac- 
tices had become too lax, inconsistent, 
shortcuts encouraged, cost unmanage- 
able, productivity disregarded, or limited 
expertise in general, the net effect is in- 
creased risk, inefficient use of limited or 
diminishing resources, and added "long- 
term" expense associated with unplanned 
business interruptions or premature fail- 
ure of component parts. Problems can be 
further compounded since this work is 
often interdependent on other construc- 
tion-related activity such as welding, rig- 
ging, and electrical work. As Newell con- 
cludes, this is not an area where you 
should pursue a low-cost alternative, as 
history proves time and again that you 
generally get what you pay for. 

Quality Assurance 

Heat treatment is required for a num- 
ber of important reasons, the most com- 
mon being as follows: 

1. To achieve and maintain specific ma- 
terial properties and attributes. 

2. To drive out hydrogen or moisture 
that can have an adverse effect on the ma- 
terial or lead to premature cracking and 
other related defects. 

3. To relieve residual stresses and pre- 
vent stress corrosion cracking. 

It is increasingly important to ensure 
uniform heating and temperature control 
throughout the workpiece, from the out- 
side wall (OD in the case of a pipe or ves- 
sel) to the root of the weld or ID of the 
part, while managing the entire heated 
band width to ensure proper soak and gra- 
dient objectives. The more sophisticated 
the alloy, the more significant the need to 
ensure precise zone control. 

Setup and Labor Utilization 

Many companies have expressed an in- 
terest in, or attempted over the years, to 

Fig. 2 — These examples show extreme, undetected temperature deviations due to common 
heater failure, with inadequate monitoring, limited control, and outdated surveillance 
techniques. 
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Fig. 3—Followinga wrapping specification 
sheet (valve drawing) ensures proper setup 
in accordance with ASME and AWS re- 
quirements, regardless of who performs the 
installation. 

make better use of their own internal 
labor pool or more familiar labor re- 

sources to contain costs or improve effi- 
ciency. In many cases, clients have been 
looking for new ways to use or retain ex- 
ixting craftsmen with special skills and am- 
bition that have either been underutilized, 
looking for more work, or interested in 
expanding on their trade. Some markets 
require a percentage of local labor con- 
tent and others feel more secure with em- 
ployees who are already on the payroll. 
It's not uncommon for small projects or 
inspection-driven work to emerge that 
may be better served with existing re- 
sources and avoiding mobilizing large 
numbers of people and equipment on 
short notice from a third-party heat treat- 
ing contractor. 

Superheat FGH recently introduced a 
number of technological and process-ori- 
ented tools to accommodate more flexi- 
ble service models with an increase in 
quality assurance while reducing costs in 
the field. 

Fig. 4 — The Smart Light, which serves as 
an innovative "traffic light, "makes sure the 
welder stays within proper specifications. 

Fig. 5 — Improper setup and consistency of 
the induction coil or resistance heaters, as 
seen above, often results in serious prob- 
lems. 

Exclusive wrapping specification 
sheets, digitized prework order instruc- 
tions, and formalized training modules 
give customers an opportunity, in very 
short order, to self-perform or "self-wrap" 
the components to be heated, in accor- 
dance with drawings that stipulate proper 
heater selection, thermocouple place- 
ment, and a preprogrammed temperature 
profile, all in accordance with AWS D10 
recommendations and in conformance 
with the client's weld procedures. Most 
importantly, the heat treatment service 
provider continues to run the process and 
take ownership. Customized drawings are 
easily generated from basic sketches, pho- 
tos, or workpiece drawings — Fig. 3. 

New devices such as Smart Light are 
often furnished and magnetically attached 
in the vicinity of the welder. These are 
more informative tools that are an im- 
provement over temperature-indicating 
crayons, and provide a visual indicator to 
the welder that he or she is proceeding 
within specification, and not exceeding in- 
terpass temperatures. They also alert the 
welder to any deviation in advance of post- 
weld inspection services — Fig. 4. 
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Zone Control 

Heat treat technicians commonly un- 
derstand the basics of attaching a heating 
device to a piece of steel, with the objective 
of producing a chart confirming work has 
been done as requested. It's becoming more 
apparent that a limited understanding of 
uniform temperature control can lead to 
producing charts that confirm that a ther- 
mocouple was heated satisfactorily, but not 
necessarily the entirety of the HAZ or 
heated bandwidth, or with any appreciation 
for the detrimental effects to the material, 
something that is increasingly more crucial 
when using advanced alloys. 

A number of recent tests have high- 
lighted the drawbacks associated with any 
heating tool, if misapplied. Experts are 
suggesting and frequently requiring place- 
ment of thermocouples under every 
heater or heat source, in very specific lo- 
cations, to prevent overheating or hot 
spots associated with multiheater circuits 
or variable coil configurations that have 
gone undetected and proven to be a 
source of material weakness — Fig. 5. 

Wireless and Remote 
Communications, Software 

The most remarkable advances in the 
heat treatment industry can be attributed 
to the benefits derived from wireless com- 
munication, Internet access, software de- 
velopment, and networking. These tech- 
nologies, used in tandem, provide the abil- 
ity to manage large amounts of informa- 
tion, in real time, that can be visible, and 
subject to review by technicians, project 
managers, and quality experts at the corpo- 
rate level, simultaneously, anywhere in the 
world. It is increasingly advantageous to 
capitalize on software developments that 
monitor related parameters like heater per- 
formance, thermocouple continuity, power 
consumption, secondary electrical outputs, 
etc., and alert those involved to any anom- 
alies immediately, rather than catching 
something during inspection, having to cut 
out a weld, discard an expensive compo- 
nent, or start over with all of those associ- 
ated costs and delays — Fig. 6. 

Quality Management Center 

Just as most power plants and refiner- 
ies feature a central control room to over- 
see technical operations and performance 
of a variety of critical process components, 
the heat treatment business now utilizes 
recent communications advancements 
and incorporated this higher level of 
checks and balances, corporate oversight, 
and job-site surveillance into every job. 
Whether the service provider staffs the 
project or a customer chooses to "self- 
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fig. 6 — Easy-to-use project software enables real-time management of every aspect of the 
heat treatment process. 

Fig. 7—A quality management center verifies conformance to requirements and generates 
comprehensive quality assurance documentation. 

wrap," a quality management center is 
staffed 24 hours a day, 365 days of the year 
to support the entirety of the project, take 
ownership of the process, compile and dis- 
tribute a comprehensive digital turnover 
package, and enhance the productivity 
and proficiency of the job — Fig. 7 

Summary 
As is true with many facets of con- 

struction and welding, success is generally 
a result of effective integration of many 
optimized, often underestimated subcom- 
ponents. Field heat treatment has risen to 
a level of strategic significance among 
plant owners, senior construction man- 
agement, welding engineering, and mate- 
rial science professionals, as well as proj- 
ect planners, senior level estimators, and 
procurement staff. 

It will take some discipline and appre- 
ciation for the "bigger picture," but own- 
ers are beginning to see that first cost is 

not necessarily a good indicator of "ac- 
tual" job costs or exorbitant long-term 
concealed costs. The "low bid" scenario 
alluded to in Newell's previous article, as 
it pertains to heat treatment services, is 
becoming a thing of the past for more in- 
formed clients. Owners are starting to rec- 
ognize the drawback to awarding con- 
tracts on the basis of open-ended cost 
structures, dilution tactics among multi- 
service providers, and complex contin- 
gency-based terms and conditions. Sim- 
plification and transparency are impor- 
tant keys to sucess. 

While this article doesn't afford the op- 
portunity to drill down into the detail re- 
quired to determine which attributes are 
most relevant to you, it has provided a 
means for raising awareness and to intro- 
duce some recent technological advance- 
ments that have come from customer's 
priorities for sustainability and survival in 
the new millennium.4 
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Induction Heating Delivers 
Production Benefits 

A heavy-wall pipe fabricator discusses its change from flame to induction heating 

BYALSHERRILL 

Fig. 1 — Energy Steel's welding team, shown with a ProHeat• 35 induction heating console, are (from left to right) shop foreman Patrick 
Siwa, welder-fitters Ryan Dean and Daniel Dixon, electrician James Schocke, lead fitter Dale Nurmi, lead welder John "Jay" Kelly, and lead 
subarc operator Raymond Tithof. 

When Energy Steel & Supply Co., 
Lapeer, Mich., a supplier of material and 
replacement parts to the nuclear power 
industry, replaced its flame heating equip- 
ment with induction heating technology 
it was able to bring parts to temperature 
fast, reduce its labor and consumables 
costs, and begin performing heat treating 
of very large parts in-house. In addition, 
the quality assurance process was simpli- 
fied and the data could be shared more 
quickly with its customers. The new tech- 
nology has been well received by Patrick 
Siwa, fabrication department foreman, 
and his staff— Fig. 1. 

The company uses the Miller Pro- 
Heat• 35 induction heating system. The 
technology can bring parts to temperature 
faster than either electrical resistance or 
flame heating methods. 

Carving a Niche at the Top 

Siwa said, "The nuclear power plants 
that were built 30 years ago don't have 
spare parts lying on the shelf. When they 
need a replacement part, it needs to be 
fabricated from scratch." 

These components are often replaced 
during a scheduled shutdown, a time when 
the plant goes off the power grid and pur- 
chases power from another supplier. 
While missed deadlines can be very costly, 
there is absolutely no room for error, no 
sacrifice of quality for speed, no cutting 
corners. The high standards and dedica- 
tion to quality assurance, as well as the 
level of precision, are exceptionally high. 

Most of Energy Steel's work falls under 
the requirements of ASME Sections III 
and IX. It holds the N, NPT, NS, and U 

Code Symbol Stamp and Certificates of 
Authorizations. It is also accredited by 
The National Board of Boilers and Pres- 
sure Vessel Inspectors and has been 
awarded the R Code Symbol Stamp and 
Certificate of Authorization. The com- 
pany focuses on parts and components re- 
lated to the safe operation and shutdown 
of nuclear facilities. 

Preheating large-diameter, heavy-wall 
pipe is facilitated using induction heating 
to concentrate the heat in the critical 3-T 
zone — Figs. 2, 3. 

How Inductive Heating 
Works 

An induction heating system works like 
an electrical transformer. It employs high- 
frequency coils to generate magnetic 

AL SHEKRILL is regional induction sales specialist, Hpe Welding Products, at Miller Electric Mfg. Co., Appleton, Wis., www.millerwelds.com. 
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fields that cause electrical currents to flow 
in the metal parts. The metal's resistance 
to the current produces the heating inter- 
nally. The induction coils can rest on or 
near the part and do not get hot them- 
selves. The magnetic field creates eddy 
currents inside the part, exciting the part's 
molecules and generating heat. Because 
heating occurs slightly below the metal 
surface, little heat is radiated and the part 
comes up to temperature quickly. 

Siwa recalled, "The person who came 
to demonstrate the system wrapped the 
blanket around the pipe and brought it up 
to temperature in 15 minutes. That is 
something that would have taken flame 
torches an hour to do. Once the unit was 
switched off, the coils were cool enough 
to be removed by hand." 

Looking back on Flame 
Heating 

A direct comparison between using the 
former flame heating and the new system 
is difficult, since induction heating allows 
the company to perform much larger proj- 
ects than before, but Siwa attempted to 
put it into perspective. 

"Prior to using induction heating, 
welding on the discharge head would have 
taken three people," Siwa explained. "Two 
people with flame torches would hold the 
preheat temperature while the other guy 
welds. Then the welder would back away 
and the other guys would keep it warm. If 
these are contract workers running the 
flame torches, it's costing between $13 and 
$15 an hour each." 

At those prices, it would have cost $208 
to $240 per day just for the contract work- 
ers, and this is a conservative estimate that 
doesn't include the time to reach the pre- 
heat temperature or the cost of the propy- 
lene — between $140 and $560 per shift. 
Either the contract workers have to start 
two hours before the welder arrives, or 
the welder has to wait until the part is 
brought up to temperature. 

"On one project, the welders did their 
own preheating," Siwa said. "So, instead 
of welding the whole time they're here, 
they would have to stop, heat the joint and 
then continue welding. On big jobs, we 
could have ten people with flame torches 
heating up a part. Since switching to in- 
duction heating, I no longer need work- 
ers for preheating and we can bring a large 
part to temperature about four times 
faster than with a weed burner." 

As an example of how induction heat- 
ing has changed the workflow, the com- 
pany recently began work on a hot-leg for 
a steam generator. When finished, it will 
carry steam at 12,000 lb/in.2 from the gen- 
erator. Prior to cladding with 308L and 
309L stainless steel, two plates measuring 
4 x 96 x 120 in. were welded back to back 

Fig. 2 — Dale Nurmi (left) and Jay Kelly monitor an induction heating system's data screen. 
This setup employs six thermocouples and outputs data that can be either printed out or 
downloaded to USB flash drives for sharing. 

to cut down on warpage. They laid the in- 
duction cables in a circular pattern on top 
of a plywood platform. The coils were then 
covered by one inch of insulation to pro- 
tect the cables from the heat given off by 

the plates. The plates rested on stops just 
above the insulation to prevent damage 
to the cables from the weight. While the 
company's prototype submerged arc weld- 
ing machine laid down a 60-mm strip of 

Fig. 3 — Jay Kelly shows the "3-T" zone on a component of a hot-leg for a nuclear steam 
generator. The preheat zone must be three times the pipe thickness, an area more easily con- 
trolled using induction preheating technology. 
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Fig. 4 — Induction heating coils facilitate welding of heavy-section pipe at Energy Steel. 

cladding on one side, the induction sys- 
tem maintained heat from the other side. 

"We used the system to heat up that 
eight inches of metal to 250oF and hold it 
there continuously for a week," Siwa said. 
"If we had to do that with flame torches, 
it would have taken four to six weeks and 
we would have gone through four or six 
bottles of propylene a day. Plus, every time 
we flipped the plates, we'd add another 
hour of preheating to our time (using four 
flame torches) before we could start weld- 
ing again." 

Heating up the Savings 

The savings in labor and propylene 
were enough to justify the cost of switch- 
ing to an induction heating system, but 
that's only part of the savings. Additional 
benefits are realized in postweld heat 
treating. Prior to using induction heating, 
the company shipped its large components 
to a heat-treating facility accompanied by 
a QA expert who would hook thermo- 
couples up to the part and monitor the 
part temperature. Now, the part is heated 
in the shop, saving transportation costs. 

"We're on a schedule at the heat-treat- 
ing facility," said John "Jay" Kelly, lead 
welder. "We have to reserve that furnace 
time. If for some reason we're held up and 
we miss our window, they'll go ahead and 
put the next job in there and we'll have to 
wait, which will delay delivery of our job. 

So being able to do it whenever we're 
ready is going to save us money. We're also 
saving shipping charges of a semitrailer 
sending the parts there and bringing them 
back again." 

Quality Assurance Benefits 

Equally or more important than the 
savings created by induction heating are 
the higher levels of quality and quality as- 
surance the new system provides. 

"An induction system heats everything 
evenly," said Siwa. "You're never going to 
get that with a hand-held torch. It's going 
to get hotter in one spot. It's not going to 
be evenly heated throughout the part. But 
with induction heat, you can check the 
temperature at any point across the part 
and it will be picture perfect." 

To ensure this accuracy, the system 
uses four control and two monitoring ther- 
mocouples simultaneously — Fig. 4. The 
controller reads the control thermocou- 
ples and regulates the heat rise based on 
the hottest thermocouple and the cooling 
based on the coolest thermocouple. This 
ensures that heating and cooling rates do 
not violate procedure. Separate displays 
indicate the temperature of each thermo- 
couple and indicate which are being used 
to control the heating process. 

A digital recorder records time vs. tem- 
perature from the thermocouples. The 
data are encrypted and can be stored on 

flash drives for transfer to a computer for 
further analysis, storage, printing of hard 
copies, or to send files by e-mail. 

"We have to supply charts to prove we 
got a part up to the temperature specified 
in the procedure and that we held it for so 
many hours," said Siwa. "The induction sys- 
tem does that automatically. I can show 
minute-by-minute temperatures; I can do 
it every five minutes, every ten minutes, 
every hour, depending on what is required, 
and then e-mail it to our customers. 

"Another plus to induction heating is 
that we don't want the parts to repeatedly 
cool and heat because there's a chance of 
stress cracking," he explained. "By run- 
ning the system during the night, we keep 
the part at the temperature we want, so 
when we walk in the door in the morning, 
we just start welding again." 

Safety Gets a Boost 

Because the system's induction heat- 
ing coils do not get hot nor need to be in 
direct contact with the part being heated 
(induction coils can be one to two inches 
away from the material), frames made 
from plywood can support the coils with- 
out presenting a safety hazard. To achieve 
and maintain the proper temperature on 
a pipe while the subarc machine clad the 
inside, the team built a plywood frame 
with the inductance coils wrapped around 
the outside, allowing the pipe to rotate 
freely inside. 

"Induction heating has made our job a 
lot safer," Kelly said. "With a weed burner, 
you have a three-foot wand with an open 
flame coming out the end of it. All it takes 
is somebody not paying attention for a mo- 
ment or not being aware of the surround- 
ings to present a potential safety hazard. 
Induction heating eliminates that." 

Fuel tanks presented a storage issue, 
also, Siwa added. They had to keep 
enough on hand so they didn't run out in 
the middle of a job, but they had to be 
stored safely, away from any oxidizers. 

The Saies Manager 
Weighs in 

Waylon Waters, Energy Steel's sales 
manager, said, "There are very important 
benefits to using induction heating. We 
have confidence in this equipment. It al- 
lows us to be more accurate with our bids 
and timing for estimates. It helps in every 
aspect of our scheduling, and it saves 
money and other resources within the 
company. We work very hard to stay ahead 
of our competitors by continuing to im- 
prove our skill levels and equipment in 
every aspect of the business, and induc- 
tion heating has greatly contributed to 
these goals."4 
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Preparing for 
Nuclear Power = 

Round Two 
Here's a look at how Fluor Is readying Its welding programs for when construction 

begins on the next set of U.S. nuclear power plants 

BY MATTHEW COX AND GARY R. CANNELL 

Recently, there has been significant in- 
terest and justification for resuming nu- 
clear power plant construction in the 
United States. The two primary reasons 
for this are the rising cost of energy (global 
demand has strained current power- 
generating capacity), and a desire to pro- 
duce "clean" energy that will not con- 
tribute to global greenhouse gas effects. 

It has been nearly 30 years since the 
last nuclear power plant started construc- 
tion in the United States. Although there 
are no nuclear power plants currently 
under construction, several applications 
for permits have been submitted to the 
Nuclear Regulatory Commission and 
local governments. It is estimated that 
plant construction may resume as soon as 
2012. 

The Fluor Nuclear Power group is cur- 
rently performing engineering and pro- 
curement activities and preparing for the 
construction of two advanced boiling 
water reactors to be built near Bay City, 
Tex. Nuclear plant construction is not new 
to Fluor; however, since the completion 
of units at Callaway, Wolf Creek, and V.C. 
Summer some 25 years ago, Fluor has not 
been actively involved in nuclear new- 
build construction. As a result, the com- 
pany's American Society of Mechanical 
Engineers (ASME) construction certifi- 

cations were allowed to lapse. One of the 
first efforts in preparation for the upcom- 
ing STP project was to renew these 
certifications. 

Welding plays a key role in the con- 
struction of nuclear power plants and 
therefore assumes a critical role in the cer- 
tification process. This article provides a 
review of the preparation/demonstration 
activities associated with the Fluor Nu- 
clear Power welding program in conjunc- 
tion with renewal of ASME certifications 
for the construction of nuclear power 
plants. 

Challenge 

As noted above, Fluor was actively in- 
volved in the construction of nuclear 
power plants during the 1970s and 1980s. 
Many of the company's employees who 
had been involved with that work are now 
either retired or have moved on to other 
careers. Some of the company's proce- 
dures and manuals for nuclear power con- 
struction no longer exist and those that 
remained are out of date with respect to 
how Fluor does business today and cur- 
rent ASME codes and standards. 

A project team, consisting of several 
experienced employees who had either 
worked on prior nuclear construction jobs 

or were involved with plant mainte- 
nance/modifications at operating facilities, 
was assembled to renew the ASME nu- 
clear construction certifications. Among 
the many project tasks, including prepa- 
ration of the quality assurance manual, 
procurement procedures, and construc- 
tion procedures, was establishment of a 
nuclear welding program. Fluor has an 
existing and comprehensive program/ 
organization for controlling nonnuclear 
welding activities, and there was some dis- 
cussion about integrating the nuclear 
scope into that program. It was decided, 
however, that differences in philosophy 
and approach were significant enough to 
warrant separate programs. The challenge 
was to establish a nuclear welding program 
to support ASME certification renewal as 
well as provide a basis and structure to 
meet the needs of large-scale, commercial 
nuclear plant construction. 

Nuclear Welding Program 

Welding Manual 

The company's construction strategy in- 
cludes use of a corporate welding manual 
that contains general procedures and prac- 
tices from which project-specific manuals 
are written to control work at the project 

MATTHEW COX (Matthew.Cox@fluor.com) is with Fluor Construction Technology, Greenville, S.C, and GARY R. CANNELL 
(Gary_Cannell@RL.gov) is with Fluor Enterprises Inc., Richland, Wash. 
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Fig. 1 — The completed survey vessel. Fig. 2 — Portion of the root not welded and partial weld deposition of 
remaining head to shell joint. 

level. Project-specific manuals are needed 
to address unique conditions and practices 
required by the client, local codes and stan- 
dards, craft issues/concerns, etc. 

Fluor welding engineers prepared the 
corporate nuclear welding manual and 
then a specific manual for the renewal of 
the ASME certifications (named the N- 
Stamp Project). The project manual con- 
tained the normal elements of a welding 
program including requirements for 
Welding Procedure Specification (WPS) 
preparation and qualification, filler ma- 
terial procurement and control, repair 
welding, etc. What was new or different 
in this manual vs. that for a typical non- 
nuclear program was the incorporation of 
quality requirements unique to ASME 
Boiler and Pressure Vessel Code, Section 
III, Division 1. Close coordination with 
the quality assurance manual require- 
ments for materials procurement and stor- 
age (filler metals), testing [Procedure 
Qualification Records (PQRs)], qualifi- 
cation, etc., was required to ensure code 
compliance. 

Preparation for ASME Survey 

Roles and Responsibilities. With the 
welding manual and the other program 
procedures complete, a detailed project 
organization with specific roles and re- 
sponsibilities was developed in prepara- 
tion for the ASME survey. A corporate 
welding engineer was assigned responsi- 
bility for preparation/approval of the cor- 
porate welding manual. Performance and 
qualification of project WPSs were also 
assigned to the corporate welding engi- 
neer. A project welding engineer reported 
up through Construction Engineering and 
had responsibility for all field welding 
activities. 

Welding Facility and Materials Con- 
trol. The ASME stamps were to be as- 
signed to and controlled by the Fluor cor- 
porate office in Greenville, S.C. To ac- 
commodate survey activities, a temporary 
welding and fabrication facility was con- 
structed. The facility included the basic 
hand tools, power tools, and welding 
equipment that would be necessary to 
weld the survey vessel. 

A secure storage area was designated 
for filler material storage and measur- 
ing/test equipment. Project-assigned per- 
sonnel controlled these areas for issuing 
and receiving purposes. Size, quantity, 
heat numbers, and serial numbers were 
among the features used to track the use 
of these materials and special equipment. 
In addition, this area had to meet storage- 
and cleanliness requirements based on 
procedures, codes, and manufacturers' 
recommendations. 

WPS, PQR, and Welder Certifications. 
Two gas tungsten arc welding WPSs were 
required to fabricate the survey vessel — 
Fig. 1. Materials for fabricating the vessel 
included carbon steel to itself and to stain- 
less steel. The original plan called for uti- 
lizing existing Fluor PQRs to support the 
two WPSs; however, due to some minor 
uncertainties regarding existing PQR test 
data and the desire to run through the new 
welding manual qualification process, new 
PQRs were completed. 

Filler material and test coupons for 
both procedure and performance qualifi- 
cation were obtained in accordance with 
project procurement procedures. Two 
welders were qualified in accordance with 
ASME Section IX requirements and draft 
WPSs prepared for qualification testing. 
Procedure qualification record test 
coupons were welded per Section IX and 
documented in accordance with the weld- 

ing manual requirements. The completed 
coupons were sent for evaluation to a test- 
ing lab that had been qualified according 
to Fluor nuclear power procedures. Pro- 
cedure qualification record testing met 
all specified acceptance criteria of ASME 
Section IX and Section III, Subsection 
NB. The corporate welding engineer cer- 
tified the PQRs as accurate, then placed 
them into the corporate welding manual. 
Copies of the qualified WPSs were placed 
in both the corporate and project weld- 
ing manuals. 

Materials Procurement. All quality- 
related materials were purchased from a 
supplier that had been audited and quali- 
fied to the Fluor procurement program 
and standards. The major components 
purchased for the survey vessel included 
pipe, fittings, heads, plate, and the weld- 
ing filler metal. Actual purchase of the 
safety-related materials proved somewhat 
challenging. Each piece of material re- 
quired a specific set of supporting docu- 
ments that accompanied it throughout the 
purchasing process. Examples of support- 
ing documents included Certified Mate- 
rial Test Reports, test documentation, 
packing lists. Certificates of Compliance, 
technical data, storage data, and receiv- 
ing instructions. 

Good, regular communication with the 
suppliers was key to obtaining correct ma- 
terials having all the required supporting 
documentation. Once the materials were 
delivered, the receiving process had to be 
strictly followed. No materials could be 
used for construction until the receiving 
process was completed in accordance with 
procedures. 

Work Package and Traveler. A work 
package process and traveler were devel- 
oped to track quality-related and inspec- 
tion activities during fabrication of the 
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survey vessel. Hold points were identified 
at various steps in the traveler for QC, and 
in some cases the authorized inspector, to 
examine the work and processes being 
performed. 

Preliminary Survey. A preliminary sur- 
vey was designed and conducted to iden- 
tify any deficiencies in the procedures and 
processes put together for the actual 
ASME survey. Fluor conducted this pre- 
liminary survey with the assistance of a 
contracted authorized inspection agency. 
The authorized inspector performed the 
role of the ASME survey team during the 
preliminary survey. Several "observations 
and findings" were identified requiring 
corrective actions be taken to several of 
the written procedures and processes. 

Welding of the Survey Vessel. Fabrica- 
tion of the vessel began once the con- 
struction program procedures were in 
place. Welding activities were conducted 
just as they would be in the field, includ- 
ing work package sign-offs, inspections, 
etc. The vessel was not fully welded, as can 
be seen in Fig. 2; this was done to allow 
the ASME survey team to review critical 
points in the welding cycle, such as joint 
fitup, root pass deposition, and root back- 
side condition. This also allowed the sur- 
vey team to witness welding activities, 
should they ask to do so. 

Survey and Results 

The ASME survey team carefully and 
thoroughly reviewed the prepared proce- 
dures and processes. Welding procedures 
were scrutinized and reviewed to ensure 
compliance to code requirements. The 
survey team interviewed both the corpo- 
rate and project welding engineers, ask- 
ing about the use of essential, nonessen- 
tial, and supplementary essential vari- 
ables; PQR notation; and welder certifi- 
cation. In addition, the survey team wit- 
nessed the actual welding of the survey 
vessel. The welder was even questioned 
regarding such things as joint fitup, pre- 
heat, and location and use of the applica- 
ble WPS. All in all, questions were read- 
ily and reasonably answered to the satis- 
faction of the survey team. 

At the conclusion of the several-days- 
long survey, the N-Stamp project team 
met with the ASME survey team for a 
briefing on the survey results. The survey 
proved successful and Fluor was awarded 
its N, NA, and NPT ASME Stamps. 

Lessons Learned 

Fluor welding engineers discovered the 
following through the survey experience: 

• The ability to efficiently and correctly 
procure materials will be critical to proj- 
ect cost and schedule. Because of addi- 

Producing "clean" energy 
is a reason for interest 
in resuming nuclear 

power plant 
construction 

tional safety and quality requirements, 
materials for nuclear construction gen- 
erally take more time to procure than 
those for nonnuclear applications. 
Working closely with vendors and 
clearly putting expectations on the table 
at the outset of the procurement 
process will be important. 

• Verbatim compliance to procedures and 
processes will be required. Personnel 
will not have the luxury of revising es- 
tablished processes "on the fly," even 
if it is deemed justified. Procedures and 
processes must first be revised and ap- 
proved, prior to any change in perform- 
ing the work. This concept was reiter- 
ated several times during the prelimi- 
nary survey as well as the actual ASME 
survey. 

• Fabrication welding of the small survey 
vessel provided the opportunity to get 
a feel for how welding will be performed 
on a full-scale nuclear new-build proj- 
ect. All personnel involved in nuclear 
welding must be fully indoctrinated in 
the ASME process. As noted previ- 
ously, there will be a steep learning 
curve for many of those involved in the 
upcoming projects. Fluor will continue 
to emphasize the importance of this as- 
pect within its nuclear welding program. 

Moving Forward 

As noted previously, the primary chal- 
lenge will be to train a new group of en- 
gineering and construction staff members 
for nuclear new-build construction. The 
effort expended and experience gained 
from the N-Stamp Project, including the 
development of a nuclear welding pro- 
gram, will provide the company with a 
good basis and structure to successfully 
move forward with the construction of nu- 
clear power plants.4 
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For this project, 
automatic orbital 
weiding machines 
used on L90 pipe 

reduced iabor as weii 
as increased 

production and weid 
travei speed 

BY LIZ BRIOUX 

Kentucky Power Plant 
Turns to Orbital Pipe 

Welding for Expansion 
The Trimble County Two (TC2) is set 

to be the cleanest and most efficient coal- 
fired unit in Kentucky. Upon completion, 
the new generating plant will put a 750- 
MW advanced, pulverized coal-fired unit 
with environmental controls into service. 
The current timeline puts TC2 on sched- 
ule for commercial service in 2010. It will 
meet future energy needs and be located 
at the existing generating station in east- 
ern Trimble County, a 2127 acre site near 
Bedford, Ky. 

Louisville Gas and Electric Co. 
(LG&E) selected Bechtel Power Corp., a 
division of an engineering, construction, 
and project management firm, to design 
and build TC2, the second generating unit 
at the company's Trimble County facility. 

The many weld challenges on this proj- 
ect prompted Bechtel to select Gullco In- 
ternational Inc.'s Pipe Kat orbital weld- 
ing machine. Factors contributing to this 

decision include safety, reduction of labor, 
increased production, and increased 
travel speed of the weld. Easy use, train- 
ing, reliability, and accessibility to the weld 
were also significant considerations. 

Upcoming Challenges 

Supply a Tool for Specialized 
Welds 

Given the scope of this expansion and 
the type of weld demands, conducting busi- 
ness the conventional way simply wasn't 
going to cut it. Increased on-site challenges 
called for a more customizable tool. The 
range of orbital welding applications made 
possible with the Pipe Kat made it a valu- 
able tool for the TC2 expansion project (see 
lead photo). Now able to automate those 
tasks that formerly would have been ac- 

complished manually contributed to the 
project's ability to remain on schedule and 
meet budgetary constraints. 

Utilize L90 Pipe, Flux Cored 
Arc Welding 

The L90 pipe chosen for this particu- 
lar expansion required several inches of 
wall thickness which, ordinarily, would 
have meant time-consuming welds using 
the manual shielded metal arc welding 
process. Instead procedures were devel- 
oped for the pipe to be welded with auto- 
matic orbital welding machines. 

Bechtel prefers flux cored arc welding, 
and not only does the unit use this process, 
it works with most conventional power 
sources. Also, the machine is capable of 
making welds on pipes in sizes of 10 in. 
and up, and typical wall thicknesses in the 

LIZ BRIOUX is an industrial writing specialist with Lizard Communications, Ont, Canada. For more information, contact Gullco Inter- 
national Inc., Cleveland, Ohio, www.gullco.com. 
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Fig. 1 — Operators use a remote control to operate the welding 
carriage. 

Fig. 2 —An operator's role in setting up the proper equipment is 
essential. After completion, an orbital pipe weld can be viewed 
while it's made. 

3-4 in. range. Speed, economic feasibil- 
ity, and quality welds were the crucial 
demands. 

Finding a Soiution 

Reduced Labor Costs, Increased 
Production 

Automated orbital welding systems ac- 
tually enhance an operator's ability to 
make controlled, repeatable, quality welds 
— Fig. 1. Manual welding, on the other 
hand, is slower and subject to human 
error. The automated system produces a 
greater number of welds in less time. With 
this orbital welding equipment, heat input 
can be controlled and limited, no matter 
which operator produces the weld. This 
assures the welding procedure will be ex- 
ecuted precisely. 

Operator Importance with Setup, 
Making the System Work 

Even though many of the variables are 
controlled and there's a greater degree of 
accuracy with orbital welding, the opera- 
tor's role remains a significant one — Fig. 
2. Inputting the settings, preparing the 
tube ends, centering the components to 
be welded in the fixture block, mating the 
weld head to the fixture block, initiating 
purge and shielding gases, and signaling 
the machine to begin the welding process 
all fall to the operator. 

When the operator starts the weld, an 
electrode housed inside the weld head ro- 
tates in a precise orbit around the tube. 
This controlled process ensures that 
welds can be produced on a consistent, re- 
peatable basis. The orbital welding system 
automatically starts and completes the 
weld, regulating arc current, travel speed. 

Fig. 3 — Completed multipass welding takes place in an efficient, timely manner with an au- 
tomatic orbital welding machine. 

and other variables to provide a success- 
ful weld — Fig. 3. 

Resuits 

Power Plant Expansion Keeps to 
a Tight Schedule, Budget 

This orbital welding system handled a 
31lA deg bevel and used the flux cored 

welding process, which made it a good 
choice for this project. "Our schedule is 
tight so throughout the process, you need 
control that a conventional weld doesn't 
necessarily produce," said Bechtel's Lead 
Welding Engineer Don Kriesche. 

Kriesche added that the product takes 
less time to train on, helps eliminate un- 
necessary expenses, and produces more 
welds with fewer people, cutting its worker 
hours in half.4 
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New tit 

Requirements for 
Calculating Heat Input 

Welders, inspectors, and engineers should be aware of the changes 
to QW-409.1 of AS ME IX regarding waveform-controlled welding 

BY TERESA MELFI 

Welding waveforms are used to limit 
distortion, weld open roots, and to con- 
trol HAZ properties. Waveform control 
is essential for common processes like up- 
hill GMA pulse welding. Power sources 
that support pulsing (GMAW-P, GTAW- 
P, etc.) are the most common waveform- 
controlled power sources. Those mar- 
keted as synergic, programmable, or mi- 
croprocessor-controlled are also likely to 
support waveform-controlled welding. 

The correlation between heat input 
and mechanical properties is blurred 
when heat input is calculated using cur- 
rent and voltage readings from conven- 
tional meters. This includes external me- 
ters and even those located on the weld- 
ing power source. It's not that the meters 
are incorrect — in fact, most are cali- 
brated and tested to NIST standards. 
Rather, the inaccuracy involves the means 
of capturing and displaying the data. 

Conventional DC meters display aver- 
age voltage and average current. Conven- 
tional AC meters display RMS values. To 
accurately indicate the energy input to a 
weld, the voltage and current readings 
must be multiplied together at very rapid 
intervals that will capture brief changes in 
the welding waveforms. This frequency is 
in the order of magnitude of 10,000 times 
per second. Specialized meters are re- 
quired to accomplish this. 

Revisions to ASME Section IX provide 
a new method of calculating heat input 
that allows comparison of the heat input 
from various welding power sources and 
various welding waveforms. This will allow 
production welding to take place with a 
welding procedure specification (WPS) 
that specifies either conventional or wave- 
form-controlled welding, which is sup- 

ported by a procedure qualification record 
(PQR) using either conventional or wave- 
form-controlled welding. 

Calculating Heat Input 

Many welding codes use the equation 
shown in Equation 1 to calculate heat 
input. Because the welding process 
(GMAW, SAW, etc.) is an essential vari- 
able, a process or efficiency factor is not 
included in the heat input calculation. 
The new equations that will be in the 2010 
edition of ASME Section IX are shown in 
Equations 2 and 3, either of which gives 
equivalent results. Both equations are 
shown because some welding power 
sources and meters display energy values, 
and others display power values. 

Voltage x Amperage x 60 
Travel Speed (in./min or mm/min) 

Equation 1: Traditional heat input equa- 
tion, ASME Section IX QW-409.1 (a). 

Energy (Joules) 
Weld Bead Length (in. or mm) 

Equation 2: New heat input equation for 
meters displaying energy measurement 
(Joules), ASME Section IX QW-409.1 
(c)(1). 

Power (Joules/s^ x Arc Time (s) 
Weld Bead Length (in. or mm) 

Equation 3: New heat input equation for 
meters displaying power measurement 
(Joules/s or W), ASME Section IX 
QW-409.1 (c)(2). 

Three examples from GMA welding 
are shown in Fig. 1. The axial spray wave- 
forms are essentially constant, and the dif- 
ference between the measurement meth- 
ods is minimal. For the two waveform- 
controlled procedures, there is an error 
between the measurement methods that 
can be in a positive or negative direction. 
It is clear from the significant differences 
why a new measurement method is 
needed. 

Changes In ASME 
Section IX 

ASME codes and standards have a 
long history, now in their 125th year. The 
rules for welding were removed from the 
construction codes when ASME Section 
IX was published in 1941. ASME Section 
IX has become a global standard, refer- 
enced by the ASME construction codes, 
owners, engineering firms, and other fab- 
rication and construction codes. 

The ASME IX Standards Committee 
has subcommittees that address procedure 
and performance qualifications, materials, 
general requirements, and brazing. More 
than three years ago, a task group was 
formed to work on issues surrounding weld- 
ing with complex waveforms from micro- 
processor-controlled power sources. The 
first result of this group's work will be a 
change to the measurement and calcula- 
tion method for heat input. 

QW409.1 is the main Section IX vari- 
able that deals with heat input. Currently, 
there are two ways to calculate heat input. 
Method (a) is the traditional heat input 
equation shown in Equation 1. Method 
(b) is a measurement of the volume of 

TERESA MELFI is with The Lincoln Electric Co., Cleveland, Ohio. She is chair of the AWS A5B Committee on submerged arc welding, 
a member of the AWS A5 Committee on filler metal specifications, a member of ASME Section IX, including the materials subgroup and a 
working group on advanced waveform welding, and is the U.S. delegate to the International Institute of Welding commission that covers pres- 
sure vessels, boilers, and pipelines. 
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Fig. 1 — Heat input differences calculated using Equation 1 vs. Equation 2. 

weld metal deposited. A new method (c) 
is added in the 2010 edition, which in- 
cludes Equations 2 and 3. 

Any of the methods can be used when 
welding following procedures that are not 
waveform controlled. When welding fol- 
lowing waveform-controlled procedures, 
only methods (b) or (c) are permitted. 
With these methods, it is possible to de- 
termine the compliance of a production 
weld made using a waveform-controlled 
welding procedure to an existing qualified 
procedure, even when the procedure qual- 
ification was performed using nonwave- 
form controlled welding. An appendix to 
ASME Section IX has been provided to 

guide users through these code changes. 
The appendix provides guidance with new 
procedure qualifications, existing quali- 
fied procedures, and comparing heat in- 
puts between waveform-controlled and 
nonwaveform-controlled welding. ASME 
Section IX does not mandate separate 
performance qualifications for waveform- 
controlled welding. 

How to Comply with 
ASME Code Changes 

To use method (c) of the code, a read- 
ing of energy (Joules) or power (Joules/s) 

Fig. 2— With the proper software installed, 
access to the energy reading entails pressing 
the menu option "Display Energy." 

Fig. 3 — The real-time energy is continu- 
ously incremented while welding, and the 
final energy is displayed until the next arc 
start. 

must be obtained using a meter that cap- 
tures the brief changes in a welding wave- 
form and filters out extraneous noise. The 
simplest place to obtain this is from the 
welding power source. Many power 
sources that output pulsing waveforms will 
display these readings, although some 
might require software upgrades to en- 
able this. Details and software upgrades 
for Lincoln Electric's Powerwave "M" se- 
ries and several other models are avail- 
able free of charge at www.powerwave 
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Assist Chart for ASME IX QW-409. 

PQR qualified with: Qualifies for welds produced with: 

Non-waveform 
controlled welding 
using conventional 
volt and ammeters 
and QW-409.1(a) 

• Non-waveform controlled power supply using conventional volt meters and ammeters and QW-409.1(a). 

• Non-waveform controlled power supply displaying instantaneous energy or power measurement and QW-409.1 (c). 

• Waveform controlled power supply displaying Instantaneous energy or power measurement and QW-409.1(c). 

• Waveform controlled power supply which does not display Instantaneous energy or power measurement using 
external meters that display Instantaneous power or energy measurements and QW-409.1 (c). 

Non-waveform 
controlled welding 

using Instantaneous 
energy or power and 

QW-409.1(c) 

• Non-waveform controlled power supply using conventional volt meters and ammeters and QW-409.1(a). 

• Non-waveform controlled power supply displaying instantaneous energy or power measurement and QW-409.1 (c). 

• Waveform controlled power supply displaying Instantaneous energy or power measurement and QW-409.1(c). 

• Waveform controlled power supply which does not display Instantaneous energy or power measurement using 
external meters that display Instantaneous power or energy measurements and QW-409.1 (c). 

Waveform controlled 
welding using 

Instantaneous energy 
or power and QW- 

409.1(c) 

• Non-waveform controlled power supply using conventional volt meters and ammeters and QW-409.1(a). 

• Non-waveform controlled power supply displaying instantaneous energy or power measurement and QW-409.1 (c). 

• Waveform controlled power supply displaying instantaneous energy or power measurement and QW-409.1(c). 

• Waveform controlled power supply which does not display instantaneous energy or power measurement using 
external meters that display instantaneous power or energy measurements and QW-409.1 (c). 

Waveform controlled 
welding using 

conventional volt and 
ammeters and QW- 
409.1(a) (qualified 
prior to 2010 code 

change) 

• Non-waveform controlled power supply using conventional volt meters and ammeters and QW-409.1(a). 

• Non-waveform controlled power supply displaying instantaneous energy or power measurement and QW-409.1 (c). 

• Waveform controlled power supply displaying instantaneous energy or power measurement and QW-409.1(c). 

• Waveform controlled power supply which does not display instantaneous energy or power measurement using 
external meters that display instantaneous power or energy measurements and QW-409.1 (c). 

Note: In some cases, it might benefit the user to append a PQR to show the heat input calculated using instantaneous 
power or energy.  This can be done by welding a simple bead on plate using the same parameters (mode or program, 
voltage, current, etc) as were used in the procedure qualification. Utilizing either a welding power source or external 
meter that displays instantaneous energy or power, the heat input may be calculated per QW-409.1(c) based on those 
readings. 

Fig. 4 — The heat input is calculated by taking the final energy value and dividing it by the 
length of the weld. 

software.com. For a power source that 
doesn't support the display of energy or 
power, external meters are available. A 
meter with demonstrated accuracy in this 
application is the Fluke® 345 Power Qual- 
ity Clamp Meter. 

With the proper software installed, it 
is simple to access the energy reading — 
Fig. 2. In the setup menu, enable the op- 
tion to "Display Energy." When an arc is 
started, the energy value will begin to in- 
crement. The value will continue to in- 
crease, showing the real-time energy put 

into that weld — Fig. 3. When the weld- 
ing stops, the final energy value will be 
displayed until welding resumes again. 
This value represents the amount of en- 
ergy that went into that weld, from arc 
start to arc stop. 

To calculate the heat input, the final 
value is simply divided by the length of the 
weld — Fig. 4. In this case, the heat input 
would be 22.3 kJ/3.6 in., or 6.2 kJ/in. 

A detailed matrix has been developed 
showing how a PQR qualified with either 
waveform or nonwaveform-controlled 

welding may be used to support welding 
with waveform or nonwaveform-con- 
trolled procedures and QW-409.1(a) or 
QW-409.1(c). This can be downloaded 
from www.lincolnelectric.com. 

Summary 

The ASME Section IX welding and 
brazing standard is widely used by public 
agencies and private companies con- 
cerned about the safety and integrity of 
welds. Just as specifications change when 
new materials are developed, ASME Sec- 
tion IX has changed to recognize modern 
welding waveforms. The changes involve 
the measurement of energy or power 
made at very rapid intervals, and the use 
of these to calculate heat input. These 
code changes establish the relationship 
between heat input across a range of 
power sources and welding waveforms. 

Welders, inspectors, and engineers 
should be aware of the new ways to calcu- 
late heat input. While no code can guar- 
antee good workmanship, these changes 
make it easier for welders to use wave- 
forms that help improve their welds. The 
new method will allow flexibility in the 
way one compares the heat input used in 
procedure qualification and in production 
welding.* 
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The mast promising 
new welding technologies 
under one root 

NEW WELDING TECHNOLOGIE 
THE KEY TO HIGHER PRODUCTIVITY CONFERENCE 

June 15-16, 2010/ Fort Lauderdale, FL 

. 

Join industry experts from around the wor<d to 
learn Bbout new improvements in producUvtcy and quality. 

Arc Welding                           Ultrasonic Stir Processing 

Hybrid Welding                     Ultrasonic Additive Manufacture 

Friction Stir Welding            Hot Wire/Cold Wire GTAW cladding 

Laser Beam Welding            Fiber Laser for Welding, Cutting and Cladding 

Resistance Welding             And much more... 

Thermal Stir Processing 

i 
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Conference Program 

Recent Developments and Novel Applications of Solid State Joining Techniques 
Mike Rune* / TWl Ltd / Cambndgs. UK 

Hybrid Laser Arc Welding Provides Numerous Advantages 
Paul Btomquwt / ApfAed Thermal Sciences Inc / Santord. ME 

Computer Radiology - Innovations for Film Quality Results in Industrial Applications 
Terry Plasafc / Rj)ifilm NUT SyaUm» / Conroe TX 

The Application of Deformation Resistance Welding for Tubular Products 
Bnsn Fnregan / Spaceform WeKJng Sokibone / Madeon Hetg^ta Mi 

Thermal Stir Welding (TSW) and Ultrasonic Stir Welding (USW) 

Processes for Solid State Welding Applications 
Jaff Dng / NASA Marshai Space Fkghc Center / HuntswAe. AL 

Cladding and Additive Manufacture Using Laser Applied Powder (LAPTM) Processes 
Scoo Poeopti / Jomng Technotogws. Inc / East Granby. CT 

Automated Weld Seam Facing Tools Modified to Also Perform Back Gouging 
Rr.rrH.-y-n       N.,.-, Mr-.;;  WMfegOMIV      r^nrnr-r-. Trr-nnng^, Cnrrin^tjrr-      ..nh—.-.r::-   M 

Dual Hot Wire/Cold Wire Gas Tungsten Arc Cladding Procedure Developed to 

Significantly Improve Deposition Rate 
Bruce Horn / NJT.V Maiat Worfcng Cantor / Concurrent Tcctmctogm Corporation / Johnetown. PA 

Fiber Lasers: The Flexible Tool for High Power Laser Welding 
Enc SUee / fPG Photoocs / New. Ml 

Monitoring the New High Tech Version of Heat Treatment 
Gary LeuMs / Supartieet FOH / MooraawNe, NC 

Controlled Short Circuit GMAW Process Surpasses SMAW and GTAW for Productivity. 
Ease-of-Use, Cost Effectiveness on Root Pass Pipe Welding 
JimCuhel /MMarBaotncMfgCo     Appkton Wl 

DeltaSpot - A Perfect Solution to Weld Aluminum: Resistance Spot Welding with Process Tape 
Stefan Mayr / DeHaSpot FRONILS USA LLC    Bngrtoo Ml 

A New Hybrid Plasma-GMA Welding Process Features Many Advantages Over GMAW 
Bnan Rnr^pn / Spaceform Wddng Soiubora / Madson Metgnt* K* 

Induction Heating Provides Improved Productivity, Ease of Use and Lower Costs Compared to 
Conventional Heating in Welding Proiccts 
Al SherHI      MHer Eleclnc Mfg Co     Appteton Wl 

Recent Developments in Ultrasonic Additive Manufacturing (UAM) 
Matt Short     EosonWettnglneuuta/Columbus. OH 

Mnimrjtno (.onferancR orftxriiljitJngptettSfi 
vvww.avvH.org   r call 800443-6353 ext. 46 



COMING 
EVENTS NOTE: A DIAMOND (*) DENOTES AN AWS-SPONSORED EVENT. 

SME Annual Conf. — "Bridging the Gaps." June 6-8, Sheraton 
Music City, Nashville, Tenn. Visit www.sme.orglconference. 

• LOT 2010,9th Int'l Conf. on Brazing, High-Temperature Braz- 
ing, 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. 

• New Welding Technologies Conf., The Key to Higher Produc- 
tivity. June 15,16, Fort Lauderdale, Fla. Contact American Weld- 
ing Society, (800/305) 443-9353, ext. 455; or visit www.aws.org. 

2nd Canadian Cold Spray Conf. June 15,16, Industrial Materials 
Institute of the National Research Council of Canada, 75, de 
Mortagne, Boucherville (Montreal), QC, Canada. Visit 
www.reseaumateriauxquebec.calcoldspray2010lindex.html. 

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

34th Vibration Institute Annual Meeting. June 22-25, Oak Brook, 
111. Contact The Vibration Institute, www.vibinst.org. 

63rd Annual Assembly and Int'l Conf. of the Int'l Institute of 
Welding (HW). July 11-17, Swissotel The Bosphorus, Istanbul, 
Turkey. Leading researchers to share recent advances in welding 
and joining sciences and technologies to achieve cost-effective, 
environment-friendly, safe, and long-lasting welded systems in 
construction, energy, and transporation.Visit M'M'M'.HVi'2ft/0.com. 

• Trends in Welding Conf. Aug. 2-5, Cherry Valley Lodge, 
Newark, Ohio. Cosponsored by American Welding Society and 
Edison Welding Institute. Contact George Ritter (614) 688-5199; 
gritter@ewi.org. 

• ICWJM 2010, Third Int'l Conf. on Welding and Joining of Ma- 
terials, and Int'l Welding Show Peru. Aug. 9-11, Lima, Peru. To 
feature weldability of advanced alloys, modeling processes, dis- 
tortion, advanced NDE of welds, welder training, special welding 
and joining processes, technology transfer, etc. Sponsored by the 
AWS Peru Section, organized by Soldexa S.A. and Pontifical 
Catholic University of Peru in collaboration with the University of 
Chicago. Visit www.pucp.edu.pe/icwjm/ingles/index.html. 

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

IMTS, 28th Int'l Manufacturing Technology Show. Sept. 13-18, 
McCormick Place, Chicago, 111. Visit www.imts.com. 

Atlantic Manufacturing Technology Show. Sept. 21-23, Exhibi- 
tion Park, Halifax, Nova Scotia. Sponsored by the Society of Man- 
ufacturing Engineers. Visit www.sme.org/amts. 

ICALEO®, The 29th Int'l Congress on Applications of Laser & 
Electro-Optics. Sept. 27-30, Anaheim Marriott Hotel, Anaheim, 
Calif. Visit www.icaleo.org. 

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

You re Paying Too 
Much For Tungsten 
Grinder Wheels! 

DGP offers a complete 
line of high-quality, 
low-cost replaoement 
diamond grinding 
wheels for nearly any 
tungsten electrode 
grinder on the market 

DGP grinding wheels are 
in-stock, and ready to 
ship immediately. 

Compare and 
Save Today! 

«..   DMMOND GROUND PRODUCTS, INC. 
I ~Tht TmrngHfn Elntrodd Exfrrti' 

2550 Azunte Circfc • NewOury Park. CA 91320 
Tel: 80S 498 3837 • Fax: 805 498 9347 

www.diamondground.com 

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

WELD TRAINING 
Hobart Institute of Welding Technology 

offers our comprehensive Technical Training 
courses throughout the year I 

Prep for AWS Certified Welding Supervisor Exam 

Prep for AWS Welding Inspector/Educator Exam 

Visual Inspection 

Welding for the Non Welder 

Arc Welding Inspection & Quality Control 

Weldability of Metals, Ferrous & Nonferrous 

Liquid Penetrant & Magnetic Particle Inspection 

visit www. welding, org 
for course dates or call 

1-800-332-9448 
for more information. 

E© 2010 Hobart Institute of Welding 
Technology, Troy, OH 

St. of OH Reg. #70-12-0064HT 

LTOBART INST1TUT 
Fl OF WELDING TECHM0L0GY 

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

STAND UP FOR 

QMERIGRN IROK 

WIN BIG. 
RIDE FREE! 

n. 
KIMBERLY-CLARK 
PROFESSIONAL111 

is handing over 
the keys to a new 
Harley-Davidson® 
DYNA® FAT BOB 
motorcycle 
and the winner 
could be you! 

STAND UP FOR AMERICAN IRON today 
and register for your chance to win 

the bike of your dreams. 

[  PROMO CODE WJ610 ] 

WWW.MYAMERICANIRON.COM 

^ Trademarks of Kimberly-Clark Worldwide 
Harley-Davidson Motor Company is not J 

Inc. or its affiliates. Marques deposeesde Kimberly-Clark Workdwide, Im 
sponsor of this promotion. Harley-Davidson and Dyna are Registered Trademar 

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



Canadian Manufacturing Week 2010. Oct. 5-7, Toronto Congress 
Centre, Toronto, Ont., Canada. Sponsored by Society of Manu- 
facturing Engineers. Call (888) 322-7333; canadasales@sme.org. 

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

Manufacturing Innovations — Aerospace/Defense. Oct. 20, 21, 
Gaylord Palms, Orlando, Fla. Sponsored by the Society of Manu- 
facturing Engineers. Visit www.sme.org/aerospacedefense. 

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

5th Conf. on Uses of Steel and Expo. Nov. 1-4, Rosario, Santa Fe, 
Argentina. Visit www.siderurgia.org.ar/conflO/index_english.html. 

• FABTECH. Nov. 2-4, Georgia World Congress Center, Atlanta, 
Ga. This show is the largest event in North America dedicated to 
showcasing the full spectrum of metal forming, fabricating, tube and 
pipe, welding equipment, and technology. Contact American Weld- 
ing Society, (800/305) 443-9353, ext. 455; or visit www.aws.org. 

Manufacturing Innovations — Medical Canada. Nov. 3, 4, Inter- 
national Centre, Hall #6, Toronto, Ont., Canada. Sponsored by 
the Society of Manufacturing Engineers. Visit www.sme. 
org/canmedical. 

ASNT Fall Conf. and Quality Testing Show. Nov. 15-19, Houston 
Convention Center, Houston, Tex. Visit www.asnt.org. 
Underwater Welding & Inspection Technology, Third Annual Work- 
shop. Nov. 17-19, Houston, Tex. Organized by Profs. Stephen Liu 

and David Olson, Colorado School of Mines. Topics to include new 
and advanced technology for welding and repair, problems, engi- 
neering, practice, and reliability for welding and inspection, and re- 
view of certifiers and regulators of welding, cutting, and inspection. 
Visit www. mines. edu/Educational_Outreach. 

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

Educational Opportunities 
Vibration Institute Technical Training Symposium. June 22-25, 
Oak Brook, 111. Contact The Vibration Insttitute, www.vibinst.org. 

AWS CWI Seminar and Exam. Offered July 25-31, Oct. 17-23. 
Call Lincoln Electric Welding School (216) 383-8325, or visit 
www. lincolnelectric. com. 

Basics of Nonferrous Surface Preparation. Online course, six 
hours includes exam. Offered on the 15th of every month during 
2010 by The Society for Protective Coatings. Members $145, 
nonmembers $245. Register online at www.sspc.org/training. 

Basic Plate and Sheet Metal Welding. A six-week course offered 
June 21-July 30, Aug. 2-Sept. 10, Sept. 13-Oct. 22, Oct. 25-Dec. 
3. Call Lincoln Electric Welding School (216) 383-8325, or visit 
www. lincolnelectric. com. 

Blodgett Welding Design Technical Training Course. June 15-18, 
Oct. 12-15. Call Lincoln Electric Co. (216) 383-2409, or visit 
www. lincolnelectric. com. 

Brazing Fundamentals Training Seminars. Oct. 5-7, Embassy 

MAINTAIN YOUR EXCELLENCE 
IN WELDING 

HI-LO® WELDING GAGE 
• Measures Internal Misalignment 
(before and after tacking) 

• Wall Thickness of Pipe 
• Crown Height of Buttwelds, etc. 

BRIDGE CAM GAGE 
& NEW POCKET BRIDGE CAM 

Measures Leg & Throat 
• Angle of Preparation 
• Undercut and more! 

P.O. Box 218 • Stevensville, Ml 49127 
PH: 269-465-5750 • FX: 269-465-6385 

www.galgage.com • Email: info@galgage.com 

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

MIG,^ 
WELDING TIPS 

.New technology 
\ leads the way. 

The patented 
MIGfast Welding Tip gives 

superior arc control 
The benefits are multiple 

and cost effective. 

• Increased productivity 

• increased tip iife x 4 

• Reduced spatter 

• Reduced wire usage 

• Higher weiding speeds 

for a complete description 
visit our website; 

www.mlgfast.com 

For info go to www.aws.org/ad-index 
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The Broadest Line. 
The Best Support. 
Koike Aronson, Inc./Ransome designs and 
manufactures one of the industry's broadest lines of 
welding positioners and thermal cutting products. 

That kind of world-leading position would be the 
end-all for most companies. But for Koike, it's merely 
a good start. We're also the only company in the 
business whose machines are serviced when needed 
by the same experts who build them. That means every 
cutting machine, every positioner, and every portable 
is supported by a master technician who knows it 
literally inside and out. 

Give Koike Aronson, Inc./Ransome a call. We probably 
have the right machine for your job. 

LD-R 
Portable 

Bench Positioner 

Auto Picle 
Portable Pipe Cutting 

Positioners 
Headstock & Tailstock 

y 
Versagraph 

lermal Cutting Machine 

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

www.koike.com 

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



Worlds Most 
Economical 
& Versatile 
Bender! 

(n. ni ^rt.jracy 

* ••       ••• 

BENDm 
MACHIN 

ALL STEEL FRAME 
2-112" PIPE CAPA"1 

PLUS a Full Lme of 
ANGLE ROLLS 
PLATE ROLLS 
REBAR BENDERS 
IRON WORKERS 

ARELL 
COBPOBATION 

FABRICATING MACMINCRY 

251-937-0948 
corp.com 

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

Suites, Greenville, S.C. Covers furnace, torch, induction, etc., as 
well as all filler metal types (Ni, Cu, Ag, Al, etc.). Contact Kay & 
Associates (860) 651-5595, or visit www.kaybmzing.com. 

Comprehensive Arc Welder Training. A 15-week course offered 
June 21-Oct. 22, Aug. 2-Dec. 3, Sept. 13-Jan. 28, Oct. 25-March 
11. Call Lincoln Electric Welding School (216) 383-8325, or visit 
www. lincolnelectric. com. 

Flux Cored Arc Weldlng/Semlautomatlc. A one-week course 
offered weeks of June 14, July 26, Sept. 7, Oct. 18, Nov. 29. Call 
Lincoln Electric Welding School (216) 383-8325, or visit 
www. lincolnelectric. com. 

Gas Metal Arc Weldlng/Semlautomatlc. A one-week course offered 
weeks of June 7, June 28, July 19, Aug. 30, Sept. 27, Oct. 11, Nov. 1, 
Nov. 22, Dec. 6, Dec. 13. Call Lincoln Electric Welding School (216) 
383-8325, or visit www.lincolnelectric.com. 

Gas Tungsten Arc Welding. A one-week course offered weeks of 
June 1, June 21, July 12, Aug. 2, Aug. 23, Sept. 13, Oct. 4, Nov. 15, 
Dec. 6, Dec. 13. Call Lincoln Electric Welding School (216) 383- 
8325, or visit www.lincolnelectric.com. 

Introduction to Welding. One-week course beginning June 7, July 
19, Oct. 18. Call Lincoln Electric Welding School (216) 383-8325, or 
visit www.lincolnelectric.com. 

Pipe Welding. A six-week course offered June 21-July 30, Aug. 
2-Sept. 10, Sept. 13-Oct. 22, Oct. 25-Dec. 3. Call Lincoln Electric 
Welding School (216) 383-8325, or visit www.lincolnelectric.com. 

E.H.WACHS 
Superior Equipment. Complete Support 

INTRODUCING THE 
E.H. WACHS EP 424 
WITH SPEED PREP 
AUTO FEED SYSTEM! 

The Wachs EP 424 with the patent 
pending new Speed Prep auto feed 
system is a precision I.D. mount 
end prep machine tool designed 
to bevel, compound bevel, J prep, 
face and counterbore pipes, fittings 
and valves. 

EP424 
WITH SPEED PREP 

AUTO FEED 
SYSTEM 

LIU 

^"jghttoyouby 

Ideal for the: 
• Power Industry 
• Service Providers 
• Oil & Gas Industry 
• Shipyards 
• Fabrication Shops 

1 
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rom 

l! 

• Sets a new standard 
In I.D. weld prep 

• Set the auto feed 
system for instant, 
hands free operation 

• Set up time is cut by 
eliminating the use 
of incline tool slides 
and templates 

• See the demo video at 
www.ehwachs.com/ 
productvideos/ep424.html 

E.H. WACHS 
800.323.8185 • www.ehwach5.com 

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

Removes 
contaminants from 
compressed air 

Eliminates 
arc-sputter 

Prolongs life 
of electrodes 

Cleaner, faster, 
smoother cuts 

Ask your 
supplier for a 
Motor Guard Filter 

MOTOR GUAH^   ^RPORATIOIM 
(800) 227-2822 

www. motorguardplasma .com 
For Info go to www.aws.org/ad-lndex 
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AWS Certification Schedule 
Certification Seminars, Code Clinics 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 Supervisor (CWS) 
LOCATION SEMINAR DATES EXAM DATE 

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 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 

Miami, FL Aug. 25-27 Aug. 27 
Indianapolis, IN Sept. 22-24 Sept. 24 
Atlanta, GA Nov. 2-4 Nov. 4 
CWSR exams will also be given at CWI exam sites. 

Certified Welding Educator (CWE) 
Seminar and exam are given at all sites listed under Certified Welding Inspector. 
Seminar attendees will not attend the Code Clinic portion of the seminar (usually 
first two days). 

Senior Certified Welding Inspector (SCWI) 
Exam can be taken at any site listed under Certified Welding Inspector. No 
preparatory seminar is offered. 

Certified Robotic Arc Welding (CRAW) 
LOCATION WEEK OF: CONTACT 

Wolf Robotics, Ft. Collins, CO May. 24 (970) 225-7736 
Genesis-Systems, Davenport, IA May 31 (563) 455-5688 
ABB, Inc., Auburn Hills, MI Jun. 7 (248) 391-8421 
Genesis-Systems, Davenport, IA Jun. 7 (563) 455-5688 
Genesis-Systems, Davenport, IA Jun. 14 (563) 455-5688 
Genesis-Systems, Davenport, IA Jun. 21 (563) 455-5688 
Genesis-Systems, Davenport, IA Jun. 28 (563) 455-5688 
Genesis-Systems, Davenport, IA Jul. 12 (563) 455-5688 
Genesis-Systems, Davenport, IA Jul. 19 (563) 455-5688 
Wolf Robotics, Ft. Collins, CO Jul. 19 (970) 225-7736 
Genesis-Systems, Davenport, IA Jul. 26 (563) 455-5688 
ABB, Inc., Auburn Hills, MI Aug. 2 (248) 391-8421 
Genesis-Systems, Davenport, IA Aug. 2 (563) 455-5688 
Genesis-Systems, Davenport, IA Aug. 9 (563) 455-5688 
Genesis-Systems, Davenport, IA Aug. 16 (563) 455-5688 
Genesis-Systems, Davenport, IA Aug. 23 (563) 455-5688 
Genesis-Systems, Davenport, IA Aug. 30 (563) 455-5688 
Genesis-Systems, Davenport, IA Sept. 13 (563) 455-5688 
Wolf Robotics, Ft. Collins, CO Sept. 13 (970) 225-7736 
Genesis-Systems, Davenport, IA Sept. 20 (563) 455-5688 
Genesis-Systems, Davenport, IA Sept. 27 (563) 455-5688 
ABB, Inc., Auburn Hills, MI Oct. 4 (248) 391-8421 
Genesis-Systems, Davenport, IA Oct. 4 (563) 455-5688 
Genesis-Systems, Davenport, IA Oct. 11 (563) 455-5688 
Genesis-Systems, Davenport, IA Oct. 18 (563) 455-5688 
Lincoln Electric, Cleveland, OH Oct. 25 (216) 383-8542 

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

For information on any of our seminars and certification programs, visit 
our website at www.aws.org/certification 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. 

Certified Welding Inspector (CWI) 
LOCATION SEMINAR DATES EXAM DATE 

Corpus Christi, TX EXAM ONLY Jul. 10 
Miami, FL 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 
Portland, ME Aug. 22-27 Aug. 28 
Salt Lake City, UT Aug. 22-27 Aug. 28 
Seattle, WA Aug. 22-27 Aug. 28 
Corpus Christi, TX EXAM ONLY Sept. 4 
Pittsburgh, PA Sept. 12-17 Sept. 18 
Houston, TX Sept. 12-17 Sept. 18 
Minneapolis, MN Sept. 12-17 Sept. 18 
St. Louis, MO Sept. 19-24 Sept. 25 
Miami, FL Sept. 19-24 Sept. 25 
New Orleans, LA Sept. 19-24 Sept. 25 
Anchorage, AK EXAM ONLY Sept. 25 
Nashville, TN Oct. 3-8 Oct. 9 
Tulsa, OK Oct. 3-8 Oct. 9 
Long Beach, CA Oct. 3-8 Oct. 9 
Newark, NJ Oct. 3-8 Oct. 9 
Portland, OR Oct. 17-22 Oct. 23 
Roanoke, VA Oct. 17-22 Oct. 23 
Cleveland, OH Oct. 17-22 Oct. 23 
Miami, FL EXAM ONLY Oct. 28 
Corpus Christi, TX EXAM ONLY Oct. 30 
Atlanta, GA Nov. 14-19 Nov. 20 
Dallas, TX Nov. 14-19 Nov. 20 
Sacramento, CA Nov. 14-19 Nov. 20 
Spokane, WA Nov. 14-19 Nov. 20 
St. Louis, MO EXAM ONLY Dec. 4 
Los Angeles, CA Dec. 5-10 Dec. 11 
Houston, TX Dec. 5-10 Dec. 11 
Syracuse, NY Dec. 5-10 Dec. 11 
Reno, NV Dec. 5-10 Dec. 11 
Miami, FL Dec. 5-10 Dec. 11 

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

San Diego, CA Jul. 12-17 NO EXAM 
Orlando, FL Aug. 23-28 NO EXAM 
Denver, CO Sept. 20-25 NO EXAM 
Dallas, TX Oct. 4-9 NO EXAM 
Miami, FL Nov. 29-Dec. 4 NO EXAM 
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. 

American Welding Society' 

©AWS 2010     CERI324-06 



SHOW OFF YOUR PRIDE OF AW8 

«0a23?Ci? 

iS^CHiMDISI 
tooODOGZ^ETyAWnt1 

WWW; 

AWS Members now have access to American Welding Society shirts, hats, accessories 
and more at the AWS E-store. All of the products in this store are branded with the 
American Welding Society logo. Don't miss out on an assortment of great products. 

COMPLETE PRODUl 

T American Welding Society 

www.logodogz.net/aws 



BY HOWARD M. WOODWARD 

Membership Committee Meets and 
President Addresses Israeli Welding Conference 

The AWS Membership Committee members met in Biloxi, Miss. Committee Chair- 
man Lee Kvldahl hosted the group for an interesting tour of Northrop Grumman Ship 
Systems in Pascagoula, Miss., on March 30. Attending the business meeting with Kvi- 
dahl were Vice Chair David Trees, Jim Appledorn, AWS President John Bruskotter, 
Mark Davidson, District 22 Director Dale Flood, Secretary Russ Norrls, and AWS staff 
representatives Cassle Burrell, deputy executive director; and Rhenda Kenny, director, 
Member Services. 

AWS President John Bruskotter gives 
a lecture entitled "AWS Energizes the 
World" at the Welding and Joining 2010 
Conference, held last January in Tel Aviv, 
Israel. The conference was an Interna- 
tional Institute of Welding Congress, 
jointly sponsored by IIW, the Israeli In- 
ternational Section of AWS, and the As- 
sociation of Engineers and Architects in 
Israel (ISME). 

erican Welding 

CTSI Becomes AWS 
Vietnam Agent 

Phil Lamey, president, and Steven 
Snyder, technical manager, representing 
Construction Technical Services, Inc. 
(CTSI), visited AWS headquarters April 
21 to document the company's authori- 
zation to serve as an AWS International 
Agent to conduct certification events in 
Vietnam. Shown in the photo (from left) 
are Prltl Jain, AWS director. Interna- 
tional Business and Certifications; 
Cassle Burrell, AWS deputy executive 
director; Steven Snyder; and Phil Lamey. 
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Tech Topics 
D14G Subcommittee on Welding of Rotating Equipment Meets in Indiana 

The AWS D14G Subcommittee on 
Welding of Rotating Equipment met near 
Aurora, Ind., to work on the latest revi- 
sion of D14.6/D14.6M:20XX, Specifica- 
tion for Welding of Rotating Elements of 
Equipment, and put the finishing touches 
on a new specification, D14.9/D14.9M: 
20XX, Specification for Welding of Hy- 

draulic Cylinders, both scheduled for pub- 
lication early next year. Attendees in- 
cluded Troy McMurtrey, District 16 Di- 
rector Dave Landon, Tom Landon, Jamie 
Slipke, David Ashley, Larry Schweine- 
gruber, Ed Yevick, Joe Campbell, John 
Geelhoed, Rob Larsen, and Matt Rubin, 
AWS staff secretary. The meeting in- 

cluded a tour of Stedman, a producer of 
size-reduction equipment since 1834. 
Dennis Gilmore, Stedman president, of- 
fered an introductory talk, and Jason Pot- 
ter, engineering manager, discussed vari- 
ous engineering topics. The tour guides 
were Dave Vest, manufacturing manager, 
assisted by Joe Bennett in unit sales. 

Errata AWS A5.5 

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

The following erratum has been 
identified and incorporated into the 
current reprint of this document. 

Page 10, Table 3, Note d, replaced 
reference to "Table 4" to "Table 7". 

Errata AWS A5.22 

A5.22/A5.22M:2010, Specification for 
Stainless Steel Flux Cored and Metal 
Cored Welding Electrodes and Rods 

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

Page 5, Table 1FC, Note c, changed 
"A7.2.4" to A8.1.4". 

Page 8, Table IMC, Note f, changed 
"A2.3.7 and A2.3.8" to "A2.2.7 and 
A2.2.8". 

Page 9, Table 2, first column, 
changed "EXXXXTX G" to 
"EXXXTX-G". 

Page 15, Figure 4, changed "MI- 
CROETCH" to "MACROETCH". 

Standard Approved by ANSI 
A5.13/A5.13M:2010, Specification for 

Surfacing Electrodes for Shielded Metal Arc 
Welding. Revision approved 3/24/10. 

Standards for Public Review 
A5.32/A5.32M:20XX (ISO 14175:2008 

MOD), Welding Consumables — Gases 
and Gas Mixtures for Fusion Welding and 
Allied Processes. 6/7/10 — $25. 

B1.11M/B1.11:20XX, Guide for the Vi- 
sual Examination of Welds. 5/31/10 — $37. 

D3.6M:20XX, Underwater Welding 
Code. 5/24/10 — $78. 

AWS was approved as an accredited 
standards-preparing organization by the 
American National Standards Institute 
(ANSI) in 1979. AWS rules, as approved 
by ANSI, require that all standards be 
open to public review for comment dur- 
ing the approval process. A draft copy of 
the above revised standards may be ob- 
tained from R. O'Neill, ext. 451, e-mail 
roneill@aws. org. 

SO Draft Standard for Public Review 
ISO/DIS 22825, Non-destructive testing 

of welds — Ultrasonic testing — Testing of 
welds in austenitic steels and nickel-based 
alloys. Copies of this document are avail- 
able for review and comment through 
your national standards body, which in the 
United States is ANSI, 25 W 43rd St., 
Fourth Floor, New York, NY, 10036; 
(212) 642-4900. Any comments regard- 
ing ISO documents should be sent to your 
national standards body. In the United 
States, if you wish to participate in the de- 
velopment of International Standards for 

welding, contact A. Davis, ext. 466, adavis 
@aws.org. Otherwise contact your na- 
tional standards body. 

New Standards Projects 
Development work has begun on the 

following revised standards. Affected in- 
dividuals are invited to contribute to their 
development. For information, contact 
the Staff Engineer listed with the docu- 
ment. Participation on AWS Technical 
Committees and their Subcommittees is 
open to all persons. 

B2.3/B2.3M:20XX, Specification for 
Soldering Procedure and Performance 
Qualification. This standard provides the 
requirements for qualification of solder- 
ing procedure specifications, solderers, 
and soldering operators for manual, 
mechanized, and automatic soldering. 
The soldering processes included are 
torch, furnace, induction, resistance, dip, 
infrared, and induction. Also addressed 
are base metals, soldering filler metals, 
soldering fluxes, soldering atmospheres, 
and soldering joint clearances. Stakehold- 
ers include solderers and soldering oper- 
ators. S. Morales, ext. 313. 

B5.4:20XX, Specification for the Quali- 
fication of Welder Test Facilities. This spec- 
ification defines the requirements to qual- 
ify welder test facilities. It details the 
methods of qualification, test facility re- 
quirements, and the assessment require- 
ments. A mandatory annex is included on 
the qualification of assessors. Stakehold- 
ers are welder test facilities, metal fabri- 
cators, erectors, and structural contrac- 
tors. J. Gayler, ext. 472. 
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C3.7M/C3.7:20XX, Specification for 
Aluminum Brazing. This document pres- 
ents the minimum fabrication, equipment, 
material, process procedure and inspec- 
tion requirements for the brazing of alu- 
minum by all of the processes commonly 
used — atmosphere furnace, vacuum fur- 
nace, and flux processes. Its purpose is to 
standardize aluminum brazing require- 
ments for all applications in which brazed 
aluminum joints of assured quality are re- 
quired. It provides criteria for classifying 
aluminum brazed joints based on loading 
and the consequences of failure and qual- 
ity assurance criteria defining the limits 
of acceptability of each class. Stakehold- 
ers are aerospace and commercial braz- 
ing operations. S. Borrero, ext. 334. 

C3.8M/C3.8:20XX, Specification for the 
Ultrasonic Pulse-Echo Examination of 
Brazed Joints. This document provides the 
minimum requirements for the pulse-echo 
ultrasonic examination of brazed joints. 
Its purpose is to standardize brazed-joint 
ultrasonic examination requirements for 
all applications in which brazed joints of 
assured quality are required. It provides 

minimum requirements for equipment, 
procedures, and the documentation of 
such tests. Stakeholders are aerospace and 
commercial brazing and inspection oper- 
ations. S. Borrero, ext. 334. 

C3.11M/C3.11:20XX, Specification for 
Torch Soldering. This document describes 
relevant equipment, fabrication proce- 
dures and quality (inspection) require- 
ments for the torch soldering of materi- 
als. Included are criteria for classifying 
torch-soldered joints based on loading 
and the consequences of failure and qual- 
ity assurance criteria defining the limits 
of acceptability in each class. Stakehold- 
ers are plumbing industry, food-handling 
equipment manufacturers, and the heat- 
ing and air-conditioning industry. S. Bor- 
rero, ext. 334. 

D11.2:20XX, Guide for Welding Iron 
Castings. This guide presents briefly the 
history and metallurgy of cast iron and the 
welding processes applicable to it. A new 
weldability test is detailed with instruc- 
tions given for its application in specific 
cases. Provision is made for qualification 
of welding procedures and welders when 

necessary; quality control practice is also 
included. Stakeholders are welders of iron 
castings. S. Borrero, ext. 334. 

G2.1M/G2.1:20XX, Guide for the Join- 
ing of Wrought Nickel-Based Alloys. This 
guide describes the welding of different 
wrought nickel-based alloys, including 
solid-solution and precipitation harden- 
ing alloys. Included are descriptions of the 
alloys, filler metal selection, joint design 
recommendations, and a discussion of the 
appropriate welding processes. Stake- 
holders are consumers, designers, weld- 
ing engineers, and welders. S. Borrero, 
ext. 334. 

Technical Committee Meetings 
June 16, Safety and Health Commit- 

tee. Columbus, Ohio. Contact S. P. 
Hedrick, ext. 305. 

June 29, 30, D3B Subcommittee on 
Underwater Welding. Metairie, La. Con- 
tact B. McGrath, ext. 311. 

July 22, Committee on Personnel and 
Facilities Qualification. Pittsburgh, Pa. 
Contact J. L. Gayler, ext. 472. 

Technical Committee Voiunteer Opportunities 

Surfacing Industrial Mill Rolls 
Volunteers are sought to contribute 

their expertise to the D14H Subcom- 
mittee on Surfacing and Recondition- 
ing of Industrial Mill Rolls to revise 
AWS D14.7, Recommended Practices 
for Surfacing and Reconditioning of In- 
dustrial Mill Rolls. Contact Matt Rubin, 
mrubin@aws.org; (800/305) 443-9353, 
ext. 215. 

Welding Sales Representatives 
AWS established a new certification 

program for welding sales representatives 
in 2009. Volunteers are invited to be part 
of the technical subcommittee responsi- 
ble for setting the qualification require- 
ments, AWS B5.14, Specification for the 
Qualification of Welding Sales Representa- 
tives, that this program is based on. Con- 
tact John Gayler, gayler@aws.org, 
(800/305) 443-9353, ext. 472. 

Robotic and Automatic Welding 
Volunteers are sought to contribute 

their expertise to the D16 Committee on 
Robotic and Automatic Welding. Its doc- 
uments include D16.1, Specification for 
Robotic Arc Welding Safety; D16.2, Guide 
for Components of Robotic and Automatic 
Arc Welding Installations; D16.3, Risk As- 
sessment Guide for Robotic Arc Welding; 
D16.4, Specification for Qualification of 
Robotic Arc Welding Personnel. Contact 
Matt Rubin, mrubin@aws.org; (800/305) 
443-9353, ext. 215. 

Thermal Spraying 
Volunteers are invited to participate 

on the C2 Committee on Thermal Spray- 
ing. Its documents include 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, 
Specification for the Application of Ther- 
mal 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. 

Labeling and Safe Practices 
Volunteers are needed to participate 

on the SH4 Subcommittee on Labeling 
and Safe Practices. Its documents include 
F2.2, Lens Shade Selector, F4.1, Safe Prac- 
tices for the Preparation of Containers and 
Piping for Welding and Cutting, and the 
AWS Safety and Health Fact Sheets. Con- 
tact Steve Hedrick, steveh@aws.org, 
(800/305) 443-9353, ext. 305. 

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 A5.19-92 
(R2006), Specification for Magnesium 
Alloy Welding Electrodes and Rods. Con- 
tact Rakesh Gupta atgupta@aws.org. 

Candidates Sought 
for M.I.T. Award" 

November 2, 2010, is the deadline 
for submitting nominations for the 
2011 Prof. Koichi Masubuchi Award, 
sponsored by the Dept. of Ocean En- 
gineering at Massachusetts Institute of 
Technology (M.I.T). 

This award, including an honorar- 
ium of $5000, is presented 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 
member. 

The nomination package should be 
prepared by someone familiar with the 
research background of the candidate. 
It should include the candidate's re- 
sume listing background, experience, 
publications, honors, and awards, plus 
at least three letters of recommenda- 
tion from fellow researchers. 

The award was established to rec- 
ognize Prof. Koichi Masubuchi for his 
numerous contributions to the ad- 
vancement of the science and technol- 
ogy of welding, especially in the fields 
of fabricating marine and outer space 
structures. 

Send your nominations to Prof. 
John DuPont aX jndl@lehigh.edu. 
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Member-Get-A-Member Campaign 

Listed below are the AWS members who are participating in 
the 2009-2010 MGM campaign. See page 83 in this Welding Jour- 
nal or visit www.aws.org/mgm for the rules and prize list. 

The following standings are as of April 17, 2010. Call the AWS 
Membership Dept. (800/305) 443-9353, ext. 480, for information 
on your member-proposer status. 

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. 

B. Chin, Auburn-Opelika — 24 

President's Roundtabie 
Sponsored 9-19 new members. 

R. Ellenbecker, Fox Valley — 17 
J. Compton, San Fernando Valley — 13 
A. Sumal, British Columbia — 11 
G. Moore, San Diego — 9 

President's Ciub 
Sponsored 3-8 new members. 

S. Keskar, India — 8 
J. Hennessy, Fox Valley — 6 
D. Berger, New Orleans — 5 
J. Ciaramitaro, N. Central Florida — 5 
J. Hope, Puget Sound — 5 
J. Price, Detroit — 5 
G. Baldree, Rio Grande Valley — 4 
B. Cebery, Fox Valley — 4 
E. Ezell, Mobile — 4 
J. Fitzpatrick, Arizona — 4 
E. Ravelo, International — 4 
J. Rodenbarger, Nebraska — 4 
D. Scott, Mobile — 4 
S. Singh, India — 4 
T Baber, San Fenando Valley — 3 
G Burrion, S. Florida — 3 
T Morris, Tulsa — 3 
P. Newhouse, British Columbia — 3 
M. Pelegrino, Chicago — 3 

President's Honor Roii 
Sponsored 2 new members. 

J. Barber, Connecticut 
T Blakeney, Green & White Mts. 
C. Bridwell, Ozark 
G Callender, San Fernando Valley 
K. Carter, Tri-River 
R. Davis, Utah 
G Euliano, Northwestern Pa. 
M. Haynes, Niagara Frontier 
K. Hurst, Kansas City 
S. Johnson, Lexington 
D. Mandina, New Orleans 

V. Matthews, Cleveland 
J. Medina, International 
J. Miller, Lancaster 
T Moffitt, Tulsa 
B. Morgan, Kern 
F Nguni, New Jersey 
T Rowe, Tulsa 
M. Rudden, Colorado 
R. Sewell, International 
J. Sims, Syracuse 
S. Siviski, Maine 
T Thomas, St. Louis 

3+ Student Member Sponsors 
D. Saunders, Lakeshore — 56 
C. Rogers, San Antonio — 49 
G Kirk, Pittsburgh — 47 
H. Hughes, Mahoning Valley — 43 
D. Berger, New Orleans — 38 
J. Morash, Boston — 37 
S. Miner, San Francisco — 36 
C. Hardbarger, Mid-Ohio Valley — 35 
G Gammill, NE Mississippi — 34 
D. Ketler, Willamette Valley — 34 
C. Lindquist, Central Michigan — 32 
R. Durham, Cincinnati -31 
T Palmer, Columbia — 30 
J. Carney, Western Michigan — 29 
M. Anderson, Indiana — 28 
D. Kowalski, Pittsburgh — 27 
A. Stute, Madison-Beloit — 27 
D. Zabel, SE Nebraska — 25 
M. Boggs, Stark Central — 24 
A. Duron, New Orleans — 24 
R. Hutchison, Long Bch./Or. Cty. — 24 
S. Siviski, Maine — 24 
A. Baughman, Stark Central — 23 
R. Wahrman, Triangle — 23 
T Gerber, Allegheny — 22 
D. Aragon, Puget Sound — 21 
T Geisler, Pittsburgh — 21 
S. Burdge, Stark Central — 20 
R. Evans, Siouxland — 20 
E. Norman, Ozark — 20 
G Marx, Tri-River — 20 
K Rawlins, Columbia — 20 
B. Suckow, Northern Plains — 20 
C. Donnell, NW Ohio — 19 
J. Durbin, Tri-River — 19 
V. Facchiano, Lehigh Valley — 19 
W Galvery, Long Bch./Or. Cty. — 19 
W Harris, Pascagoula — 19 
J. Theberge, Boston — 19 
M. Arand, Louisville — 18 
J. Boyer, Lancaster — 18 
R. Boyer, Nevada — 18 
W Davis, Syracuse — 18 
J. Fox, NW Ohio — 18 
J. Gerdin, Northwest — 18 
J. Roberts, Sacramento — 18 
D. Vranich, N. Florida — 18 
K Carter, Tri-River — 17 
R. Schmidt, Philadelphia — 17 
G Smith, Lehigh Valley — 17 
N. Baughman, Stark Central — 16 
J. Daugherty, Louisville — 16 
A. Reis, Pittsburgh — 16 
G Seese, Johnstown-Altoona — 16 

B. Wenzel, Sacramento — 16 
W Garrett, Olympic — 15 
M. Vann, South Carolina — 15 
R. Vann, South Carolina — 15 
B. Benyon, Johnstown-Altoona — 14 
J. Ciaramitaro, N. Central Florida — 14 
T Garcia, New Orleans — 14 
J. Kline, Northern New York — 14 
R. Munns, Utah — 14 
W Seyfarth, N. Central Florida — 14 
S. Mattson, N. Florida — 12 
H. Thompson, New Orleans — 12 
G. Rodeman, Sierra Nevada — 12 
R. Ledford, Birmingham — 11 
J. Stallsmith, South Carolina — 11 
H. Browne, New Jersey — 10 
S. Kuntz, Pittsburgh — 10 
R. Rummel, Central Texas — 10 
C Schiner, Wyoming — 10 
P. Swatland, Niagara Frontier — 10 
V. Harthun, Northern Plains — 8 
J. Hill, Puget Sound — 8 
J. Fitzpatrick, Arizona — 7 
D. Howard, Johnstown-Altoona — 7 
A. Mattox, Lexington — 7 
D. Roskiewich, Philadelphia — 7 
J. Grossman, Central Michigan — 6 
M. Hayes, Puget Sound — 6 
R. Jones, Puget Sound — 6 
R. Madrigal, L.A./Inland Empire — 6 
A. Badeaux, Washington, D.C. — 5 
T Bridigum, Northwest — 5 
S. Colton, Arizona — 5 
D. Kearns, Northern Michigan — 5 
S. Liu, Colorado — 5 
M. McLaughlin, Reading — 5 
T Strickland, Arizona — 5 
J. Boyd, San Diego -4 
G. Callender, San Fernando Valley — 4 
R. Davis, Syracuse — 4 
S. Hansen, SE Nebraska — 4 
S. Henson, Spokane — 4 
R. Hilty, Pittsburgh — 4 
E. Hinojosa, L.A./Inland Empire — 4 
G. Kimbrell, St. Louis — 4 
A. Kitchens, Olympic Section — 4 
J. Lynn, Idaho/Montana — 4 
S. MacKenzie, Northern Michigan — 4 
D. Newman, Ozark — 4 
M. Pelegrino, Chicago — 4 
J. Pummer, Long Bch./Or. Cty. — 4 
R. Richwine, Indiana — 4 
J. Smith, Greater Huntsville — 4 
M. Stevenson, J.A.K. — 4 
R. Wilcox, Detroit — 4 
N. Carlson, Idaho/Montana — 3 
B. Chin, Auburn-Opelika — 3 
J. Compton, San Fernando Valley — 3 
T Crate, Drake Well — 3 
D. Crow, Houston — 3 
C Gilbertson, Northern Plains — 3 
D. Hitchman, San Diego — 3 
J. McCutcheon, Arizona — 3 
S. McDaniel, Inland Empire — 3 
G. Moore, San Diego — 3 
H. Rendon, Rio Grande Valley — 3 
S. Robeson, Cumberland Valley — 3 
A. Rodden, W Tennessee — 3 

JUNE 2010 



District Director and Student Chapter Awards Announced 

David W. Waceke, a student at Lawson State C. 
C, earned the Student Chapter Member Award 
in District 9. 

District Director Awards 

District 20 Director, William Komlos, 
has nominated the following AWS mem- 
bers to receive the District 20 Director 
Award: Richard "Woody" Cook and 
Richard Simkins with the Utah Section; 
and John P. H. Steele, PhD, PE, with the 
Colorado Section. 

The District Director Award provides 
a means for District Directors to recog- 
nize individuals who have contributed 
their time and effort to the affairs of their 
local Section and/or District. 

Scott Gordon displays the Student Chapter Member Award presented to him by Stephen 
Liu (to his right), advisor, Colorado School of Mines Student Chapter, and some of his 
classmates. 

Student Chapter Awards 

The AWS board of directors estab- 
lished the Student Chapter Member 
Award to recognize AWS Student Mem- 
bers whose Student Chapter activities 
have produced outstanding school, com- 
munity, or industry achievements. This 
award also provides an opportunity for 
Student Chapter advisors. Section of- 
ficers, and District directors to recog- 
nize outstanding students affiliated 
with AWS Student Chapters, as well as 
to enhance the image of welding within 
their communities. 

Chris Harris was selected to receive 
the Student Chapter Member Award by 
Ray Sosko, advisor, AWS Central Pied- 
mont C. C. Student Chapter, Charlotte 
Section, District 5.  Harris, who is cur- 

rently working toward an associate's de- 
gree in welding technology, serves as the 
Chapter's secretary and treasurer. He 
has been an enthusiastic fund-raiser and 
membership coordinator for the Chap- 
ter, as well as a mentor to other students. 
Harris is also active in local parks and 
recreation and other community projects. 

Zach Boring was selected to receive 
the Student Chapter Member Award by 
Tom Geisler, advisor, AWS Beaver Val- 
ley Student Chapter, Pittsburgh Section, 
District 7. Boring, an honor roll student 
in his senior year, has served as a Stu- 
dent Chapter officer for the past three 
years. He is a member of SkillsUSA, and 
is certified to AWS Dl.l. 

David W. Waceke was selected to re- 
ceive the Student Chapter Member 
Award by Roy Ledford, advisor, AWS 
Lawson State C. C. Student Chapter, 
Birmingham Section, District 9. Waceke, 
a President's List honoree, served the 
welding program as a tutor for the 2009 
year, and received the Outstanding Stu- 
dent in the Welding Technology Program 
Award. He is Chapter chairman, and will 
represent his college at this year's 
Louisiana State SkillsUSA competition. 

Scott Gordon (see photo), AWS Col- 
orado School of Mines Student Chapter, 
has been selected by Dr. Stephen Liu, 
Student Chapter advisor, to receive the 
Student Chapter Member Award. Gor- 
don received his BS in metallurgical and 

materials engineering, and a master's in 
metallurgical engineering, specialty weld- 
ing engineering. He developed numerous 
projects to build and enhance facilities 
for the welding lab, and developed inno- 
vative ideas and initiatives for his mas- 
ter's research, and conducted outreach 
to local and national industries for the 
Student Chapter. 

To qualify for the Student Chapter 
Member certificate award, the individual 
must be an AWS Student Member affili- 
ated with an AWS Student Chapter. The 
criteria and nomination form can be 
downloaded from the AWS Web page 
www. aws. org/sections/awards/student _cha 
pter.pdf or call the Membership Dept. at 
(800) 443-9353, ext. 260. 

AWS Mission Statement 

The mission of the American 
Welding Society is to advance the 
science, technology, and applica- 
tion of welding and allied 
processes, including joining, braz- 
ing, soldering, cutting, and ther- 
mal spraying. 
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New AWS Supporters 

New Sustaining Company 

TPI Chile S.A. 
Panamericana N. 9301, Quilicura 

Santiago, RM 871007, Chile 
Representative: Pedro Brallc 

www.tpi.cl 
TPI has more than 20 years of expe- 

rience designing and manufacturing 
304L and 316L stainless steel and spe- 
cial  alloy  tanks,   components,   and 
equipment. Its three units. Industrial, 
Wine and Spirits, and Foods, supply 
customers in the energy, food-process- 
ing, water-desalination, mining, cellu- 
lose, petrochemical, wine-making, and 
chemical industries. 

Supporting Companies 
Federal Aviation Administration 

MMAC AML 4020, PO Box 25082 
Oklahoma City, OK 73125 

PEB Steel Lloyd (India), Ltd. 
03-B, Sector IV, Kheda 
Pithampur, Dist. Dhar 

Dhar, M.P 454 774, India 

Affiliate Companies 
Altoona Pipe and Steel Supply Co. 

1128 9th Ave.,PO Box 112 
Altoona, PA 16602 

AMG Welding, LLC 
50 Jesse Ct. 

Montville, NJ 07045 

Arc Designs, Inc. 
PO Box 1012 

Cypress, TX 77410 

Contract Fabricators, Inc. 
105 Rolling Rd. 

Holly Springs, MS 38635 

Custom Biogenic Systems 
150 Shafer Dr. 

Romeo, MI 48065 

Falls Welding & Fabricating, Inc. 
608 Grant St. 

Akron, OH 44311 

Mobin Engineering and Trading Co. 
Unit 11-No 18 Jar Alley S. Mofatteh 

7th Tir Tehran 1573747654, Iran 

Sirron International, LLC 
PO Box 1012 

Cypress, TX 77410 

Sky Tec Container Corp. 
8027 S. Division Ave. 

Grand Rapids, MI 49548 

Streamline Fabrication, LLC 
1500 Farmer Rd., Ste. C-2 

Conyers, GA 30013 

Thor Fabrication, LLC 
PO Box 998, Franklinton, LA 70438 

Welding Distributor 
Kabdwal Book International 

179 D/42, Raigad Co-op. Housing Society 
Sector-1, Charkop, Kandivali (W) 

Mumbai 400 067, Maharashtra, India 

Weldwell Speciality Pvt. Ltd. 
401 Vikas Commercial Centre 

Dr. C. G Rd., Mumbai 
Maharashtra 400074, India 

Educational Institutions 
Anoka-Hennepin Secondary 

Technical Education Program 
1353 W. Hwy. 10 

Anoka, MN 55303 

Camp Verde High School — 
Agriculture Welding 

1326 Montezuma Castle Hwy. 
Camp Verde, AZ 86322 

College of Southern Maryland 
Center for Trades & Energy 

17 Irongate Dr. 
Waldorf, MD 20602 

Dakota County Technical College 
1300 145th St. E. 

Rosemount, MN 55068 

Livingston Area Career Center 
1100 E. Indiana Ave. 

Pontiac, IL 61764 

Moberly Area Community College 
101 College Ave. 

Moberly, MO 65270 

Mountainland Applied 
Technology College 

1410 W. Business Park Dr. 
Orem, UT 84058 

Seminole High School 
2100 NW Ave. D 

Seminole, TX 79360 

Tallinn University of 
Technology Library 
Akadeemia Tee 1 

EE 12618 Tallinn, Estonia 

AWS 
Membership Counts 

Member As of 
Grades 05/01/10 
Sustaining 516 
Supporting 311 
Educational 527 
Affiliate 476 
Welding distributor 49 
Total corporate members 1,879 
Individual members 53,834 
Student + transitional members.... 9,149 
Total members 62,983 

AWS Levels of Membership Defined 
As an AWS Sustaining Company Member, your com- 

pany may have up to ten Individual Members ($800 value) 
listed on its roster at no additional charge. Your may add 
your customers to the roster as a special "thank you." 

Supporting Company Members may have up to five In- 
dividual Members (a $400 value) listed under the corpo- 
rate umbrella. 

Welding Distributor Members receive up to five Indi- 
vidual memberships (a $400 value), as well as a listing on 
the Distributor Locator Map on the AWS Web site. The 
listing provides a hyperlink that will take visitors directly 

to your company's Web page. 
Educational Institution Members may have up to three 

Individual Members (a $240 value) listed on the school's 
member roster at no additional charge. 

Individual Members included in your company's corpo- 
rate membership receive a subscription to the monthly 
Welding Journal, as well as discounts on AWS publications, 
certification exams, educational seminars, and confer- 
ences. Contact Member Services at (800/305) 443-9353, 
ext. 259, or e-mail marthac@aws.org, for more information 
or to request Corporate Member application forms. 
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Shown at the Maine Section event are (front row, from left) Pat Klien, Joel Stanley, Josh Richardson, and Rick Taggert; (rear, from left) are 
Jesse Crosby, Ed LePage, Warren Swan, Tony Ayotte, Snake Hayden, and Ron Guimond. 

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

BOSTON 
MARCH 27 
Activity: Several Section members super- 
vised the testing of 30 Certified Welding 
Inspector candidates at Four Points Sher- 
aton Hotel in Revere, Mass. James Shore, 
quality engineer with Boston Scientific, 
headed the program, assisted by Gary 
Hylan and Russ Norrls. 

MAINE 
MARCH 12 
Activity: The Section members partici- 
pated in the Maine SkillsUSA welding 
competition held at the United Technol- 
ogy Center in Bangor, Maine. Working 
with facilitator Jesse Crosby were Pat 
Klien, Joel Stanley, Josh Richardson, Rick 
Taggert, Ed LePage, Warren Swan, Tony 
Ayotte, Snake Hayden, and Ron Guimond. 
Companies supporting the event included 
Maine-Oxy, Sargent Corp., Cianbro Corp., 
Lynox Welding Supply, N. H. Bragg Co., 
Lane Construction, Transtech Corp., 
Down East Sheet Metal, Ramsey Welding, 
Bangor Pipe, Lincoln Electric, Miller, 
Smith, Thermadyne, Hypertherm, Valley 
National Gases, and Winterport Boot. 

Shown at the Lancaster Section-sponsored program are (from left) Merilyn McLaughlin, 
District 3 Director Mike Wiswesser, Josh Seltzer, Mike Sebergandio, Donna Bruskotter, and 
John Bruskotter, AWSpresident. 

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

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

LANCASTER-READING- 
YORK-WASHINGTON, D.C. 
APRILS 
Speaker: John Bruskotter, AWS president Shown at the Boston Section CWI exam are 
Affiliation: Bruskotter Consulting Services (from left) Russ Norris, Jim Shore, and Gary 
Topic: Installation of oil and gas platforms Hylan. 
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Shown are the entrants in the Lehigh Valley Section student welding contest held in March. 

The top winners in the Reading Section-sponsored welding contest display their prizes. 

in the Gulf of Mexico 
Activity: This was a joint meeting of the 
Lancaster, Reading, York-Central Pa., and 
Washington, D.C., Sections. The Gold 
Membership Award, for 50 years of serv- 
ice to the Society, was presented to Ken 
Jelonek, York-Central Pa. Section. Justin 
Heistand, Lancaster Section technical rep- 
resentative, received the Section Merito- 
rious Award. Bruskotter received an oil 
painting of an Amish country scene, typ- 
ical of the region where the meeting was 
held. The Lancaster Section hosted the 
event at Lancaster County Career and 
Technology Center in Mount Joy, Pa. 

Justin Heistand (right) is shown with 
Michael Sebergandio, Lancaster Section 
chair. 

Gold Member Ken Jelonek (right) is shown 
with Josh Seitzer at the Lancaster Section 
program in April. 

LEHIGH VALLEY 
MARCH 25 
Activity: The Section hosted its 40th an- 
nual student welding competition at Ca- 
reer Institute of Technology in Easton, Pa. 
Five area secondary technical schools sent 
two students each to compete on tasks cen- 
tered around preemployment testing. The 
student placement was announced two 
weeks later at the annual student awards 
banquet where the prizes are awarded to 
the top placers. The entrants included 
Joseph Petri, Thomas Lltz, Thomas Ruck, 
Frank Mennella, Jonathan Remmey, Eric 
Mantz, Nick Herbert, John Lezzatti, Ben 
Quinones, and Cory Buyanouits. 

READING 
MARCH 20 
Activity: The Section hosted a welding 
contest for entrants from five local schools. 

Participating were members of the Read- 
ing, Lancaster, and York-Central Pennsyl- 
vania Sections. The event was held at 
Berks Career & Technology Center West 
in Leesport, Pa. 

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

SOUTHWEST VIRGINIA 
OCTOBER 29 
Activity: The Section members toured the 
welding facilities at AREVA NP, Inc., in 
Lynchburg, Va. The program was con- 
ducted by Brian Kruse. 

MARCH 18 
Activity: The Southwest Virginia Section 
members met at Airgas Mid-America in 
Salem, Va., for a presentation on the com- 
pany's emergency response activities and 
AERO training and activities performed 
during a hazardous event. The presenters 
included AERO team member Clayton 
Chenard, and Robert Langmeyer, Airgas 
safety director. 

APRIL 1 
Speaker: Mark Gilbert, welding instruc- 
tor 
Affiliation: New River C. C. 
Topic: Explosion welding techniques 
Activity: This SW Virginia Section pro- 
gram was held at New River C. C. in 
Dublin, Va. 
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Shown at the SW Virginia Section March program are (from left) Chair Wayne Johnson, 
Clayton Chenard, and Robert Langmeyer. 

Secretary Bill Rhodes (left) and tour guide 
Brian Kruse are shown during the Southwest 
Virginia Section's tour ofAREVA. 

Southwest Virginia Section members are shown at the April 1 program. 

Shantilly Smith displays her good cutting 
technique at the Reading Section contest. 

Speaker Mike Dortch (left) is shown with 
Carl Matricardi, Atlanta Section chair. Florida West Coast Section golfers take a break. 

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

ATLANTA 
APRIL 15 
Speaker: Mike Dortch 
Affiliation: Alcotec, Inc. 
Topic: Aluminum welding and metallurgy 
Activity: The program was held at South- 
ern Polytechnic State University in Mari- 
etta, Ga. 

FLORIDA WEST COAST 
MARCH 20 
Activity: The Section hosted its 18th an- 
nual golf tournament at Walden Lake Golf 
and Country Club in Plant City, Fla. The 
event is a fund raiser for its scholarship 
fund. The annual scholarships are pre- 
sented at the Section's May 1st Shrimp-A- 
Roo outing. 

NORTH CENTRAL FLORIDA 
FEBRUARY 9 
Speaker: J. T. Mahoney, professor, applied 

welding technologies 
Affiliation: Santa Fe College 
Topic: How to obtain welding scholarships 
Activity: The Section hosted a students' 
night program at Santa Fe College in 
Gainesville, Fla., for sixty-seven attendees. 
Fifteen students won AWS Student Mem- 
berships paid for by the Section. 

SOUTH CAROLINA 
MARCH 18 
Speaker: Ben Magrone, Section chair 
Affiliation: Laurentide, Inc. 
Topic: The new AWS Certified Welding 
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Hardy Florida West Coast Section members trek off to the tees at the start of their annual 
golf outing in March. 

Professor Mahoney advises students on the availability of welding scholarships at the North 
Central Florida Section meeting. 

The top scorers in the Northern New York Section welding contest included (from left) Jared 
LaQuire, Benjamin Gigandet, Nick Cannito, Nathan Durland, and Joshua Chapleski. 

Manufacturer program 
Activity: The Section held nominations for 
the incoming slate of officers. The pro- 
gram was held at Trident Technical Col- 
lege's welding technology lab in 
Charleston, S.C 

District 6 
Kenneth Phy, director 
(315)218-5297 
KA Phylnc ©gmail. com 

NORTHERN NEW YORK 
MARCH 17 
Activity: The Section hosted the regional 
SkillsUSA welding competition at Capital 
Region BOCES Career and Technical 
School in Albany, N.Y. The top scorers in- 
cluded Jared LaQuire, Benjamin Gigan- 
det, Nick Cannito, Nathan Durland, and 
Joshua Chapleski. 

APRIL 13 
Speaker: Michael Tracy, district sales man- 
ager 
Affiliation: Hypertherm, Inc. 
Topic: Advances in plasma arc cutting 
Activity: This Northern New York Section 
program was held at Mill Road Restaurant 
and Tavern in Latham, N.Y. 

SYRACUSE 
APRIL 14 
Activity: The Section members met at 
Haun Welding in Syracuse, NY., for a tour 
and hands-on demonstrations of its ad- 
vanced gas metal arc welding equipment 
for stainless steel pipe. The presenters 
were Section Chair Tim Howell and Neal 
Chapman, Section secretary. They dis- 
cussed the processes, training require- 
ments, and applications for the equipment, 
then conducted the demonstrations. 

Shown at the South Carolina Section pro- 
gram are speaker and Chair Ben Magrone 
and Vice Chair Gale Mole. 

District 7 
Don Howard, director 
(814)269-2895 
howard© etc. com 

DAYTON 
APRIL 7 
Speaker: Luke Banks, principal engineer 
Affiliation: Digicon 
Topic: Digital radiography, the new gold 
standard 
Activity: Brian Galliers, chairman of 
the Miami Valley Section of ASNT, at- 
tended the program. The event was 
held at Bullwinkle's in Franklin, Ohio, 
for 33 attendees. 

PITTSBURGH 
MARCH 23 
Speaker: Joel Weber 
Affiliation: AMET 
Topic: Digital weld-control systems 
Activity: This Pittsburgh Section program 
was held at Twelve Oaks Mansion in Mars, 
Pa. 

MARCH 26 
Activity: The Pittsburgh Section hosted a 
students' day outing to tour Holtec, Inc. 
Welding Engineer John Manheim con- 
ducted the tour. The group studied the fab- 
rication of dry fuel storage tanks and heat 
exchangers used in the nuclear power in- 
dustry. The business meeting included 
presentation of awards to the students for 
their accomplishments in the weld-off 
competition held last December. More 
than 300 members, students, and instruc- 
tors attended the event. 

District 8 
Joe Livesay, director 
(931)484-7502, ext. 143 
yoe. livesay @ ttcc. edu 
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Win Great 
Prizes in the 
2010-2011 
AWS Member- 
Get-A-Member 
Campaign* 

-A-JBOCJT* AWS is looking for individuals to become part of an exclusive group of AWS 
Members who get involved and win. Give back to your profession, strengthen AWS and win great 
limited-edition prizes by participating in the 2010-2011 Member-Get-A-Member Campaign. By 
recruiting new members to AWS, you're adding to the resources necessary to expand your benefits as 
an AWS Member. Year round, you'll have the opportunity to recruit new members and be eligible to win 
special contests and prizes. Referrals are our most successful member recruitment tool. Our 
Members know first-hand how useful AWS Membership is, and with your help, AWS will continue to be 
the leading organization in the materials joining industry. 

To recruit new Members, use the application on the reverse, or visit www.aws.org/mgm 

PRIZE CATEGORIES 
President's Honor Roll: Recruit 
1-2 new Individual Members and 
receive an AWS Sportpack bag. 

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

President's Roundtabie: Recruit 
9-19 new Individual Members and 
receive an AWS polo or denim shirt, 
hat and an AWS Sportpack bag. 

President's Guild: Recruit 20 or 
more new Individual Members and 
receive an AWS Messenger Bag, an 
AWS polo or denim shirt, a one-year 
free AWS Membership, the "Shelton 
Ritter Member Proposer Award" 
Certificate and membership in the 
Winner's Circle. 

Winner's Circle: All members who 
recruit 20 or more new Individual 
Members will receive annual 
recognition in the Welding Journal 
and will be honored at the FABTECH 
Show. 

SPECIAL PRIZES 
Participants will also be eligible to win 
prizes in specialized categories. Prizes 
will be awarded at the close of the 
campaign (June 2011). 

Sponsor of the Year: The individual 
who sponsors the greatest number of 
new Individual Members during the 
campaign will receive a plaque, a trip to 
the 2011 FABTECH Show, and 
recognition at the AWS Awards 
Luncheon at the Show. 

Student Sponsor Prize: AWS 
Members who sponsor two or more 
Student Members will receive an AWS 
Sportpack bag. 

The AWS Member who sponsors the 
most Student Members will receive a 
free, one-year AWS Membership, an 
AWS polo shirt, hat and an AWS 
Sportpack bag. 

International Sponsor Prize: Any 
member residing outside the United 
States, Canada and Mexico who 
sponsors the most new Individual 
Members will receive a complimentary 
AWS Membership renewal. 

•The 2010-2011 MGM Campaign runs from June 1, 2010 to May 31, 2011. 
Prizes are awarded at the close of the campaign. 

LUCK OF THE DRAW 
For every new member you sponsor, 
your name is entered into a quarterly 
drawing. The more new members 
you sponsor, the greater your 
chances of winning. Prizes will be 
awarded in November 2010, as well 
as in February and June 2011. 

Prizes Include: 
•*   Complimentary AWS 

Membership renewal 
• AWSt-shirt 
• AWS hat 

SUPER SECTION CHALLENGE 
The AWS Section in each District 
that achieves the highest net 
percentage increase in new 
Individual Members before the June 
2011 deadline will receive special 
recognition in the Welding Journal. 

The AWS Sections with the highest 
numerical increase and greatest net 
percentage increase in new 
Individual Members will each receive 
the Neitzel Membership Award. 

American Welding Society 
Visit www.aws.org 



*k PLUS... Get a popular welding publication for only $25 ($192 value) 

AWS MEMBERSHIP APPLICATION 
4 Easy Ways to Join or Renew: 

3  Mail this form, along with your payment, to AWS 
S  Call the Membership Department at (800) 443-9353, ext. 480 

•    Fax this completed form to (305) 443-5647 
B   Join or renew on our website <www.aws.org/membership> 

• Mr. • Ms. • Mrs. • Dr. Please print • Duplicate this page as needed 

Last Name     

First Name_ 

Title 

M.I. 

Birthdate 

Were you ever an AWS Member? • YES   • NO   If "YES," give year        and Member # 

Primary Phone ( )  Secondary Phone ( )  _____ 

FAX( )  ^E-Mail  

Did you learn of the Society through an AWS Member?    •   Yes •   No 

If "yes," Member's name: Member's # (if known): 
From time to time, AWS sends out informationai emaiis about programs we offer, new Member benefits, savings opportunities and 
changes to our website. If you would prefer not to receive these emails, please check here • 

ADDRESS NOTE: This address will be used for all Society mail. 

Company (if applicable) 

Address    

Address Con't. 

City_  State/Province 

PROFILE DATA 
_Zip/Postal Code _ Country 

NOTE: This data wiil be used to deveiop programs and services to 
serve you better. 

0 Who pays your dues?:   • Company    • Self-paid © Sex: • Male   • Female 

© Education level: • High school diploma • Associate's • Bachelor's • Master's • Doctoral 

PAYMENT INFORMATION (Required) 
ONE-YEAR AWS IlVDfflDUAl MEMBERSHIP J80 
TWO-YEAR AWS IlVDfflDUAl MEMBERSHIPt .|ttCQ $135 
New Member? Yes     No 

If yes, add one-time initiation fee of $12 f  

International Members add $50 for optional hard copy of Welding journal (note: digital deliver)' of IF/ is slandard)tttt $50  (Optional) 

I Domestic Members add $25 for book selection ($192 value), and save up to 87%tt I (optional) 

\ International Members add $75 for book selection (note: $50 is tor international shipping) ff..!    (Optional) 
I (Note: Book Selection applies to new Individual Members only - Book selections on upper-right corner) 

TOTAL PAYMENT $  
AWS STUDENT MEMBERSHIP ttt 
• Domestic (Canada & Mexico incl.) |15 
• International f50 
TOTAL PAYMENT f  

NOTE: Dues include $18.70 for We/ding Journal 
subscription and $4.00 for the AWS Foundation, 

Payment can be made (in U.S. dollars) by check or money order (international or foreign), payabie to the American Weiding Socidy, or by charge card 

• Check   • Money Order   • Bili Me 

Q American Express Q Diners Club Q Carte Bianche Q MasterCard Q Visa Q Discover   Q Other 

L J    L 
Your Account Number 

Signature of Appiicant: 

Office Use Only 

Source Code   WJ 

Expiration Date (mm/yy) 

_ Application Date:  

Check #_ Account # 
Date Amount 

„,  American Welding Society 
Xs^ P.O. Box 440367 

Miami, FL 33144-0367 
Telephone (800) 443-9353 
FAX (305) 443-5647 
Visit our website: www.aws.org 

Member Services Revised 12/12/08 

tTVo-year Individual Membership Special Offer; applies only to new AWS Individual Merabeis, ftDiscount Publication 
Offer; applies only to new AWS Individual MerabeB, Select one of tbe six listed publications for an additional $25; International 
Members add 175 (|25 for book selection and 150 for International shipping); Multi-iear Discount; First year Is S80, each 

additional year Is (75. No limit on years (not available to Student Members). ^Student Member; Any individual who attends 

a recognized college, university, technical, vocational school or high school Is eligible. Domestic Members are those students resid- 

ing In Norh America (incl. Canada & Mexico). This membership Includes the Weidmgpumai magazine. Student Memberships 
do not Include a discounted publication, ttttlntemational hard copy Welding journal option: applies only to 

International AWS Welder Members (excludes Canada and Mexico). Digitized delivery of WJ Is standanl 

BOOK/CD-ROM SELECTION 
(Pay Only $25... up to a $192 value) 

NOTE: Only New Individual Members are eligible for this 
selection. Be sure to add $25 to your total payment. 
ONLY ONE SELECTION PLEASE. 
• Jefferson's Welding Encyclopedia (CD-ROM only) 
• Design and Planning Manual for 

Cost-Effective Welding 
• Welding Metallurgy 
• Welding Handbook (9th Ed., Vol. 3) 
• Welding Handbook (9th Ed., Vol. 2) 
• Welding Handbook (9th Ed., Vol. 1) 

For more book choices visit 
www.aws.org/membership 

Learn more about each publication at www.awspubs.com 

a New Member a Renewal 
A free local Section Membership is included 
with all AWS Memberships. 
Section Affiliation Preference (if known): 

Type of Business (Check ONE only) 

A Q Contract construction 
B Q Chemicals & allied products 
C Q Petroleum & coal industries 
D Q Primary metai industries 
E O Fabricated metai products 
F Q Machinery except elect, (inci. gas welding) 
G Q Electrical equip., supplies, electrodes 
H Q Transportation equip. — air, aerospace 
i Q Transportation equip. — automotive 
J Q Transportation equip. — boats, ships 
K Q Transportation equip. — railroad 
L • Utilities 
M Q Welding distributors & retail trade 
N Q Misc. repair services (inci. weiding shops) 
0 O Educational Services (univ., libraries, schools) 
P Q Engineering & architectural services (incl. 

assns.) 
Q Q Misc. business services (inci. commercial labs) 
R  Q Government (federal, state, local) 
S   • Other 
Job Classification (Check ONE only) 

01 Q President, owner, partner, officer 
02 Q Manager, director, superintendent (or 

assistant) 
03 • Sales 
04 Q Purchasing 
05 Q Engineer — weiding 
20 Q Engineer — design 
21 Q Engineer — manufacturing 
06 Q Engineer — other 
10 • Architect designer 
12 • Metallurgist 
13 • Research & development 
22 • Quality control 
07 Q Inspector, tester 
08 Q Supervisor, foreman 
14 Q Technician 
09 Q Welder, welding or cutting operator 
11 • Consultant 
15 • Educator 
17 • Librarian 
16 • Student 
18 • Customer Service 
19 • Other 

Technical Interests (Check all that apply) 

A Q Ferrous metais 
B Q Aluminum 
C Q Nonferrous metais except aluminum 
D Q Advanced materials/lntermetaiiics 
E Q Ceramics 
F Q High energy beam processes 
G Q Arc weiding 
H Q Brazing and soldering 
i Q Resistance welding 
J Q Thermal spray 
K • Cutting 
L • NDT 
M • Safety and health 
N Q Bending and shearing 
0 • Roll forming 
P Q Stamping and punching 
Q Q Aerospace 
R Q Automotive 
S Q Machinery 
T Q Marine 
U O Piping and tubing 
V Q Pressure vessels and tanks 
W • Sheet metai 
X  • Structures 
Y • Other 
Z   Q Automation 
1 • Robotics 
2 Q Computerization of Welding 



Shown at the Chattanooga Section weld competition are (from left) Chair Dusti Jones, Josh Traylor, Zahn York, Greg Harper, Timmy May, 
Ernest Beach, Nick Bowman, and Demetrius AppleBerry. 

Grady Bingham (right) presents an award 
plaque to Demetrius AppleBerry at the Chat- 
tanooga Section welding competition. 

Joe Livesay (far left). District 8 director, poses with (from left) Nick Bowman, Ernest Beach, 
and Greg Harper at the Chattanooga Section welding contest. 

Pittsburgh Section student weld-off winners are (from left) Christopher Angoilicri, Jordan 
Williams, Alonzo Orr, Lovis Little, Ryan Smith, Dustin Spies, Curtis Keiderling, Mark Klemz, 
and Patrick Daily. 

The winners in the Chattanooga Section high 
school welding contest are Josh Traylor (left) 
and Zahn York. 

CHATTANOOGA 
MARCH 16 
Activity: The Section hosted a students' 
night program featuring a welding contest 
for its secondary and postsecondary stu- 
dents. The top scorers were Zahn York, 
Josh Traylor, Demetrius AppleBerry, Nick 
Bowman, Ernest Beach, and Greg Harper. 
Assisting with the event were Chair Dustl 
Jones, weld instructor Grady Bingham, 
and Joe Livesay, District 8 director. The 
contest was held at Sequoyah High School 
in Chattanooga, Tenn. 

District 6 Director Ken Phy (left, both photos) is shown with incoming Syracuse Section 
Chair Tim Howell (left photo), and outgoing Chair Bill Oliver (rightphoto). 
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Shown at the Dayton Section program are 
(from left) Chair Steve Whitney, speaker 
Luke Banks, and Brian Galliers, chair, local 
chapter ofASNT. 

Speaker Joel Weber (left) is shown with Dave 
Daugherty, Pittsburgh Section chair. 

Presenter Gilbert Diaz Jr. (right) is shown 
with Dale Kite, Mobile Section vice chair. 

Students are shown at the Northeast Mississippi Section program in February. 

Shown at the New Orleans Section program are IWS employees Larry Boiteawc, Jim Schef- 
fter, Nick Ciaccio, Mike Massicot, Ricky Chaisson, Section Chair Travis Moore, Jerry Fal- 
terman, and Ray Holifold. 

Jenny McCall (left) receives a speaker plaque 
from Teresa Hart, Mobile Section chair. 

NORTHEAST MISSISSIPPI 
FEBRUARY 18 
Speaker: Scott Stinson 
Affiliation: Thermadyne 
Topic: Oxyfuel safety 
Activity: The Section hosted a students' 
night program at East Mississippi C. C. in 
Mayhew, Miss. Following the talk, Stinson 
demonstrated the proper ways to perform 
oxyfuel processes safely. 

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

BIRMINGHAM 
APRIL 16 
Activity: The Section presented David W. 
Waceke its Outstanding Student Chapter 
Member Award. Waceke is enrolled in the 
welding technology program at Lawson 
Sate C. C, where the award was presented. 
See page 77 for a photo and more details. 

MOBILE 
MARCH 11 
Activity: The Section members visited Al- 
abama Roll Products in Theodore, Ala., 

for a tour of the facilities. Gilbert Diaz Jr., 
owner and president, conducted the event. 

APRIL 15 
Speaker: Jenny McCall, GAWDA presi- 
dent 
Affiliation: WESCO Gas & Welding Sup- 
ply, president 
Topic: How women can become more in- 
volved in welding 
Activity: This Mobile Section program, at- 
tended by 30 members and guests, was held 
at Saucy-Q Barbecue in Mobile, Ala. 

NEW ORLEANS 
MARCH 16 
Speaker: Kevin Cuevas 
Affiliation: Thermadyne 
Topic: Innovative welding products 
Activity: Industrial Welding Supply (IWS) 
sponsored this meeting for 103 attendees 
at Boomtown Casino in Harvey, La. Ricky 
"Mousey" Chaisson of IWS organized the 
event. 

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

JUNE 2010 



The Racine-Kenosha Section members and students are shown at the March program held at Gateway Technical College. 

Madison-Beloit Section members and stu- 
dents are shown at Fairbanks Morse Engine. 

CLEVELAND 
MARCH 9 
Activity: The Section members visited the 
Lincoln Electric Co. Automation Center 
in Cleveland, Ohio. The visit included din- 
ner and hands-on demonstrations of vir- 
tual reality arc welding training systems, 
welding videos, and an education cell to 
help teach robotic programming with gas 
metal arc welding. More than 80 people 
attended the tour. District 10 Director 
Richard Harris attended the program. 

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

WESTERN MICHIGAN 
JANUARY 18 
Speaker: Kevin Fleming 
Affiliation: The Lincoln Electric Co. 
Topic: WPS, PQR, and WQR documenta- 
tion and production-monitoring software 
Activity: The program was held at the Lin- 
coln Electric Co. facility in Grand Rapids, 
Mich. 

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

LAKESHORE 
APRIL 8 
Activity: The Section members toured 
Pierce Manufacturing, Inc., Appleton, 
Wis., to study the  aluminum welding 

Shown during the Lakeshore Section tour are (from left) Dave Pahl, Patrick Casper, Section 
Chair Chuck Frederick, and Darrell Duckart. 

processes used in the production of fire 
trucks, rescue trucks, and vehicles for 
homeland security. Dave Pahl, Patrick 
Casper, and Darrell Duckart conducted 
the program. Following the tour, the group 
dined at Germania Hall in Menasha, Wis. 

MADISON-BELOIT 
MARCH 10 
Activity: The Section members and stu- 
dents from Madison Area Technical Col- 
lege and Blackhawk Tech toured Fairbanks 
Morse Engine in Beloit, Wis., to study the 
manufacture of engines used in marine 
propulsion, power generation, and nuclear 
standby power systems. Bill Behnke, sen- 
ior welding engineer, conducted the tour. 

MILWAUKEE 
MARCH 18 
Activity: The Section held a community 
eduction event in partnership with Wauke- 
sha County Technical College (WCTC) in 
Waukesha, Wis. It offered an opportunity 
for visitors to try welding and learn more 
about the various joining processes. As- 
sisting were student Anni Quackenbush, 
Section Chair Karen Gilgenbach, WCTC 
instructors, and representatives from 
Miller and Lincoln Electric. Michael 
Shiels, WATC associate dean, presented 

Kevin Fleming discussed welding documen- 
tation issues at the Western Michigan Sec- 
tion program in January. 

Student Anni Quackenbush (left) and Karen 
Gilgenbach, Milwaukee Section chair, are 
shown at the WCTC community event. 
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Racine-Kenosha Section attendees are shown during their tour ofBucyrus International. 

Chicago Section members are shown during their Central Steel & Wire Co. tour. 

Dave Blaugh (left) accepts a speaker plaque 
from Chuck Hubbard, Chicago Section vice 
chair, at the April tour. 

Shown at the March Racine-Kenosha Sec- 
tion program are (from left) Vice Chair Ken 
Karwowski, speaker Steven Jackson, and 
Chairman Dan Crifase. 

Shown at the Chicago Section meeting are (from left) Pete Host, AWS Vice President Bill 
Rice, Hank Sima, Craig Tichelar, and Chuck Hubbard. 

a talk detailing the welding programs avail- 
able at the college. 

RACINE-KENOSHA 
MARCH 29 
Speaker: Steven Jackson 
Affiliation: ESAB Welding & Cutting 
Products, territory sales manager 
Topic: A review of ESAB welding and 
hardfacing products 
Activity: The program was held at Gate- 
way Technical College in Elkhorn, Wis. 

APRIL 13 
Activity: Thirty-three Racine-Kenosha 
Section members and Gateway Technical 
College students studying welding and au- 
tomated manufacturing toured Bucyrus 
International, Inc., Milwaukee, Wis., a 
manufacturer of mining equipment, exca- 
vators, draglines, trucks, shovels, and 
drills. The tour included the welding and 
machining departments and the company's 

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

CHICAGO 
MARCH 17 
Speaker: Bill Rice, AWS vice president 
Affiliation: OKI Bering Supply, CEO 

JUNE 2010 



Shown at the Peoria Section meeting are 
(from left) Chair Kerwin Brown, speaker 
Craig Eppley, and Wayne Chuko from Lin- 
coln Electric Co. 

Topic: Status of AWS and the state of the 
welding economy 
Activity: The program was held at Papa 
Passero's in Westmont, 111. 

APRIL 14 
Activity: The Chicago Section members 
toured Central Steel & Wire Co., in 
Chicago, 111., to study its manufacturing 
operations. Dave Blaugh conducted the 
program for 35 attendees. 

PEORIA 
FEBRUARY 17 
Speaker: Cralg Eppley, clean-air group 
Affiliation: The Lincoln Electric Co. 
Topic: Welding fume control regulations 
Activity: The program was held at Mark 
Twain Hotel in Peoria, 111. 

MARCH 18 
Activity: The Peoria Section hosted its an- 
nual student welding contest at Illinois 
Central College in Pekin, 111., for 31 con- 
testants. Contest sponsors included S. J. 
Smith, Midwest Air Gas, Bessler Welding, 
Komatsu, Caterpillar, and Hanley Steel. 
Limestone High School students under the 
instruction of Shane Seals were the big 
winners. 

District 14 
Tully C. Parker, director 
(618)667-7795 
tullyparker@charter.net 

INDIANA 
MARCH 15-20 
Activity: The Section hosted a CWI train- 
ing seminar and administered the CWI ex- 
amination on the last day. 

MARCH 24 
Activity: Indiana Section Chair Tony Bro- 
sio conducted a business meeting followed 
by a tour of Morgan Lucas Racing in In- 
dianapolis, Ind. 

Welding instructor Shane Seals (front) poses with the Peoria Section welding contest win- 
ners (from left) Jimmy Baxter, Seth Smith, Nick Deig, Kevin Thompson, Marcus Brockett, 
and Mike Carrell. 

East Texas Section members posed for a group shot at the March meeting. 

* 

Speaker Bill Meeks (right) is shown with 
Bryan Baker, East Texas Section chairman. 

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

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

Indiana Section Chair Tony Brosio (left) re- 
ceives a chairman's award from Vice Chair- 
man Gary Dugger. 

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

EAST TEXAS 
MARCH 25 
Speaker: Bill Meeks 
Affiliation: Meeks Custom Welding, LLC 
Topic: Welding cast iron 
Activity:   The   meeting   was   held   in 
Longview, Tex. 
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Tulsa Section members toured Linde Process Plants in March. 

Shown at the Houston Section students' night program are (from left) Grant Peltier, Garrett 
Alvarez, ErickMata, Joel Gonzales, and Chair John Stoll. 

Speaker Kelly Bronner (left) chats with John 
Stoll, Houston Section chairman. 

TULSA 
MARCH 23 
Activity: The Section members toured 
Linde Process Plants, LLC, in Catoosa, 
Okla., to study its sheet metal and fabri- 
cated structural metal operations. Tim 
Cruse, general foreman, conducted the 
tour. 

MARCH 26 
Activity: Several Tulsa Section members 
participated in a student engineering day 

Houston Section Chair John Stoll (left) is 
shown with speaker Scott Witkowski. 

for seventh and eighth graders in the Tulsa 
County school system. The event was held 
at Riverside Vocational School. Working 
the AWS booth were Chair Jamie Pear- 
son, Treasurer Ray Wilsdorf, Jay Rufner, 
and Secretary Dan Lawson. 

District 18 
John Bray, director 
(281) 997-7273 
sales @ affiliatedmachinery.com 

Shown manning the AWS table at the stu- 
dent engineering day event are (from left) 
Tulsa Section Chair Jamie Pearson, Ray 
Wilsdorf, and Jay Rufner. 

HOUSTON 
FEBRUARY 17 
Speaker: Scott Witkowski 
Affiliation: Dynamic Laboratories, Inc. 
Topic: Basic requirements for welder qual- 
ification 
Activity: The Section hosted its students' 
night for 44 student attendees, including 
three of the finalists from the District 8 
SkillsUSA contest. Joe Scott of Devasco 
donated a 36- by 0.75-in. electrode for each 
student. The program was held at Brady's 
Landing in Houston, Tex. 

MARCH 17 
Speaker: Kelly Bronner, QC manager 
Affiliation: Matrix Services 
Topic: Old and new subarc welding tech- 
niques 
Activity: The meeting was held at Brady's 
Landing in Houston, Tex. 

LAKE CHARLES 
MARCH 17 
Speaker: Clay Savoy, vice president 
Affiliation: Savoy Technical Services 
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Clay Savoy (center) receives a speaker gift 
from Lake Charles Section Chairman Tac 
Edwards (left) and John Bray, District 18 
director. 

Norm Bones (left) and Stephen Phillips 
(center) are shown with Ken Johnson, Puget 
Sound program chair. 

Topic: New applications for radiographic 
and magnetic particle testing 
Activity: Following the talk, Savoy demon- 
strated new forms of the testing proce- 
dures for 32 attendees. 

Shown at the Lake Charles Section program are (from left) District 18 Director John Bray, 
Chair Tac Edwards, James Bobo, David Savoy, and Drews Fontenot. 
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Several members of the San Antonio Section Student Chapter posed at the April 13 event. 

SAN ANTONIO 
APRIL 13 
Activity: The Section held a parent and 
student night event at the recently opened 
Floresville High School Welding Center. 
Rene Hernandez, district manager for 
Miller Electric, organized the event. AWS 
Vice President John Mendoza participated 
in the program. 

District 19 
Neil Shannon, director 
(503)419-4546 
neilshnn @ msn. com 

BRITISH COLUMBIA 
MARCH 25 
Activity: Eighty-three Section members 
and guests toured Canron Western Con- 
structors (CWC) in Delta, B.C., Canada. 
Following the tour, the group reconvened 

at a restaurant where Jim McLagan, CWC 
vice president, presented a talk on the fab- 
rication of the Port Mann Bridge and nine 
other land bridges that are part of the same 
highway infrastructure upgrade project. 

PUGET SOUND 
APRIL 1 
Speakers: Norm Bones, Stephen Phillips 
Affiliation: Parametrix 
Topic: Behind the scenes building of the 
Hood Canal Bridge 
Activity: The program was held in Seattle, 
Wash. 

District 20 
Wiiiiam A. Komios, director 
(801)560-2353 
bkoz ®arctechllc. com 

ALBUQUERQUE 
APRIL 1 
Activity: The Section members visited 
Mega Corp. in Albuquerque, N.Mex., to 
study the manufacture of construction ma- 
chinery. Jim Kunz and Joe Davis hosted 
the program. Matheson Tri-Gas was the 
meeting sponsor. 
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Joe Davis (left) and Jim Kunz hosted the Al- 
buquerque Section program. 
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The Colorado Section hosted a seminar at the Colorado School of Mines in March. 

Colorado Section participants are (from left) Dave Murphy, Steve Unrein, John Steele, 
speaker Ronald Smith, Tom Kienbaum, Past President Bob Teuscher, and Jesse Grantham. 

Jesse Grantham discussed welding opportu- 
nities for the Colorado Section members. 

John Cantin (left) and Steve Easterling are 
Enjoying their work judging the Utah SkillsUSA welding competition are (from left) Red shown at the Southern Colorado Section 
Anderson, District 20 Director Bill Komlos, and Rex Hardman. program. 

Graded A + for sparks, students work hard 
to win a SkillsUSA welding award at the con- 
test hosted by the Utah Section. 

COLORADO 
NOVEMBER 12 
Speaker: Ronald Smith, executive VP 
Affiliation: Matheson Tri-Gas 
Topic: Construction of air-separation units 
Activity: The program was held at Linweld, 
Inc., in Denver, Colo. 

DECEMBER 10 
Speaker: Jesse Grantham, owner 
Affiliation: Welding & Joining Manage- 
ment Group West 
Topic: Opportunities for AWS CWIs as 
ASNT Level I and II technicians 
Activity: This Colorado Section program 
was held at Welding and Joining Manage- 
ment Group in Westminister, Colo. 

MARCH 11,12 
Activity: The Colorado Section in conjunc- 
tion with the Center for Welding, Joining, 
and Coating Research at Colorado School 

of Mines (CSM) hosted the Spring Weld- 
ing Symposium at CSM in Golden, 
Colo., for 78 participants. The speakers 
included Jeff Hufsey, Bryan George, 
Mark Acton, Jeff Baxter, Steven Liu, 
Jesse Grantham, Dave Murphy, Chris 
Norris, Rex Hardman, Lynn Sturgill, 
Dave Fullen, Tom Tuttle, and Bill Kom- 
los, District 20 director. 

SOUTHERN COLORADO 
FEBRUARY 22 
Speaker: Myron Delgado 
Affiliation: The Lincoln Electric Co. 
Topic: Features of the Powerwave C-300 
GMAW-P machine 
Activity: Following the talk, Delgado in- 
vited the 35 attendees to try their skills with 
the equipment. The program was held at 
General Air Services in Colorado Springs, 
Colo. 
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MARCH 15 
Speaker: John Cantin, manager 
Affiliation: Airgas Intermountain 
Topic: The physics of gases and the safe 
handling of gas apparatus 
Activity:   Following   the   talk,   Cantin 
demonstrated cyrogenics and safety tech- 
niques for handling gas equipment. This 
Southern Colorado Section program was 
held in Colorado Springs, Colo. 

UTAH 
MARCH 26 
Activity: The Section participated in the 
Utah state SkillsUSA welding competition 
held at Ironworkers Local Union 27 Train- 
ing Facility in Salt Lake City, Utah. Judges 
included District 20 Director Bill Komlos, 
Miller Electric Training Manager Rex 
Hardman, and Red Anderson, Ironwork- 
ers Local 27 instructor and a CWI. 

District 21 
Nanette Samanich, director 
(702)429-5017 
Nan07@aol.com 

L.A.-INLAND EMPIRE 
MARCH 12 
Speaker: Alan Johnson, CWI 
Affiliation: Johnson Inspection 
Topic: AWS codes applicable to welding 
awning and canopy frames 
Activity: The Section met with members 
of the Western Canvas Products Associa- 
tion to discuss welding used in the awning 
and canopy industry. Paul Luberoff and 
Doug Wallace of Airgas discussed the lat- 
est welding machine technology then con- 
ducted hands-on demonstrations of gas 
metal arc welding of 16-gauge steel and 
aluminum tubing. Jamie Nute of Sinclair 
Equipment Co. discussed and demon- 
strated "hot wedge" welding equipment 
for seaming, hemming, Keder preparation, 
and other fabric-welding techniques. 

District 22 
Dale Flood, director 
(916)288-6100, ext. 172 
flashflood@email.com 

SACRAMENTO VALLEY 
MARCH 17 
Speaker: Kerry Shatell, senior welding en- 
gineer 
Affiliation: Pacific Gas and Electric 
Topic: Case study of the failure of a pen- 
stock coupling 
Activity: The program was held in Sacra- 
mento, Calif. 

SAN FRANCISCO 
MARCH 3 
Speaker: Preston Whitney, sales manager 

Shown at the Sacramento Valley Section meeting are (from left) Bruce Tanner, District 22 
Director Dale Flood, speaker Kerry Shatell, and Treasurer Mark Feuerbach. 

Shown at the San Francisco Section program are (from left) Chair Tom Smeltzer, Cynthia 
Venegas, and speaker Paul May. 
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Brian Rogers (right) receives the CWI of the 
Year Award from Tom Smeltzer, San Fran- 
cisco Section chair. 

Affiliation: Therma-Flite 
Topic: Technology for a sustainable future 
Activity: Brian Rogers of Therma-Flite 
was presented the Section Dalton E. 
Hamilton Memorial CWI of the Year 
Award. The program was held at Spenger's 
Restaurant in Berkeley, Calif. 

APRIL 7 
Speaker: Paul May, founder, CEO 
Affiliation: Orange Coast Testing, Inc. 
Topic: Nondestructive testing of welds 
Activity: This San Francisco Section meet- 
ing was held at Spenger's Restaurant in 
Berkeley, Calif. 

Mario Rivera (left) and Lavon Bonte get 
some hands-on experience welding awning 
structural components at the L.A.-Inland 
Empire Section event. 
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Speaker Preston Whitney (right) is shown 
with Tom Smeltzer, San Francisco Section 
chair. 
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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. 

Director, Convention and Meeting Services 
John Ospina..yo^ma@flM'i.o^ (462) 

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, Publication Services 
Andrew Cullison.. cullison@aws.org (249) 

Welding Journal 
Publisher 

Andrew Cullison.. cullison@aws.org (249) 

Editor 
Mary Ruth Johnsen.. mjohnsen@aws.org (238) 

National Sales Director 
Rob Saltzstein.. salty@aws.org (243) 

Society and Section News Editor 
Howard VlooA\NatA..woodward@aws.org .(244) 

Welding Handbook 
Editor 

Annette O'Brien., aobrien@aws.org   (303) 
Publishes Welding Journal, Inspection Trends, 

Welding Handbook, Welding Journal en Espanol. 

MARKETING COMMUNICATIONS 
Director 

Ross Hancock., rhancock@aws.org   (226) 

Public Relations Manager 
Cindy VleVn\..cweihl@aws.org (416) 

Webmaster 
Jose Sa\gado..jsalgado@aws.org (456) 

MEMBER SERVICES 
Department Information   (480) 

Deputy Executive Director 
Cassle R. Burrell.. cburrell@aws.org (253) 

Director 
Rhenda A. Kenny... rhenda@aws.org ... .(260) 
Serves as a liaison between Section members and 
AWS headquarters. Informs members about AWS 
benefits and activities. 

CERTIFICATION SERVICES 
Department Information   (273) 

Director Certification Operations 
Terry Perez..tperez@aws.org (470) 

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 
Priti Ja\n..j}jain@aws.org  (258) 
Directs all int'l business and certification pro- 
grams. Is responsible for oversight of all agencies 
handling AWS certification programs. 

EDUCATION SERVICES 
Senior Associate Executive Director 

Jeff Weber., jweber@aws.org (246) 

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) 

Director, National Standards Activities 
John L. Gayler.. gayler@aws.org  (472) 
Personnel and Facilities Qualification, Computer- 
ization of Welding Information 

Manager, Safety and Health 
Stephen P. Hedrick.. steveh@aws.org ... .(305) 
Metric Practice, Safety and Health, Joining of Plas- 
tics and Composites, Welding Iron Castings 

Senior Manager, Technical Publications 
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 Solder- 
ing, Brazing Filler Metals and Fluxes, Brazing 
Handbook, Soldering Handbook 

Rakesh Gupta., gupta@aws.org (301) 
Filler Metals and Allied Materials, Int'l Filler Met- 
als, Instrumentation for Welding, UNS Numbers 
Assignment 

Brian McGrath . bmcgrath@aws.org   (311) 
Methods of Inspection, Mechanical Testing of 
Welds, Welding in Marine Construction, Piping 
and Tubing 

Selvis 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 

Reino SXaxks...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 Andrew R. Davis, managing director, Tech- 
nical Services, adavis@aws.org. 

Oral opinions on AWS standards may be ren- 
dered, however, oral opinions do not constitute 
official or unofficial opinions or interpretations 
of AWS. In addition, oral opinions are informal 
and should not be used as a substitute for an of- 
ficial interpretation. 

Managing Director 
Andrew R. Davis., adavis@aws.org (466) 
Int'l Standards Activities, American Council of 
the Int'l Institute of Welding (IIW) 

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 

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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When your critical welding require- 
ments demand a high quality, low 
alloy, gas-shielded, flux cored elec- 
trode, insist on specifying Select-Arc. 

Select-Arc offers an expanding lineup 
of over 50 premium wires specially 
designed for welding low alloy and 
high strength steels. Whatever your 
application - from bridge construction 
to oil exploration equipment, pressure 
vessels to petroleum plants, mining 
machinery to submarines, and so 
many others - we can provide the 

flat and horizontal or all position low 
alloy electrode that is ideally suited 
to handle your individual need. 

Select-Arc's comprehensive selection 
of low alloy electrode grades includes: 
• Nickel Bearing 
• Nickel-Molybdenum Bearing 
• Nickel-Molybdenum- 

Chromium Bearing 
• Manganese-Molybdenum Bearing 
• Carbon-Molybdenum Bearing 
• Chromium-Molybdenum Bearing 
• Weathering Steel 

For more information on choosing 
the Select-Arc low alloy electrode 
that is just right for your specific 
welding requirement, call us today 
at 1-800-341-5215 or visit our 
website at www.select-arc.com. 

SELECT 

ARCINI 

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



NEW 
LITERATURE 

Flash Rust Guide for Field 
Assessment Released 

The list price is $65, $50 for members of 
the society. 

Society for Protective Coatings 
www.sspc.org 
(877) 281-7772 

Bulletin Describes Mitering 
Bandsaws 

Recommended Guidelines for Evaluat- 
ing Flash Rust is a nonmandatory guide 
with text and reference photographs de- 
scribing how to perform a field assessment 
of the amount of flash rust on a steel sur- 
face by brushing the surface with a paint 
brush wrapped with a white cotton cloth 
then evaluating the color and amount of 
rust that transfers to the cloth. The guide 
was prepared by the National Shipbuild- 
ing Research Program Surface Prepara- 
tion and Coatings Panel (NSRP SP-3). 

Do your weld nozzles suck? 
Do your weld nozzles suck money from your consumables budget? 

Or suck thousands of dollars in profits from your bottom line? 

Or suck hours of labor from your work force? 

Low-priced "six-dollar nozzles" may be kind to the consumables 
budget - but such nozzles can suck the life out of productivity 
and profits. PerfectArcsIM self-cleaning nozzles initially cost 

more ~ but can increase weld quality, improve productivity, 
last up to 20 times longer, and save thousands of dollars 
for many companies1. 

Our 100% risk-free Nozzle Cost Reduction (NCR) kit 
allows qualified firms to test PerfectArcs• nozzles in 

any way they choose. For more information, or to 
order an NCR kit, visit us online or call us. 

'No two weld operations are exactly alike and the life expectations / productivity / savings assumptions 
shown may not be representative of your welding operations. 

PerfectArcs nozzle: 
after 256 welds2 

PerfectArcs• 
Self-Cleaning Weld Nozzles 

706-272-0133 
www.PerfectArcs.com 

466 Bear Creek Rd. 
Dalton,GA 30721 

-Identical Test Conditions 

Low-priced nozzle: 
after 8 welds' 

JUNE 2010 
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The new Models H6A-NC and H6 SA 
hydraulic double-column mitering band- 
saws are detailed in a free bulletin. De- 
tailed are the machines' canted saw head 
for cutting structural materials, uses in 
high-precision semiautomatic applica- 
tions in production environments, and the 
various controls. Shown are the freestand- 
ing control console for ideal placement, 
and the special features of the two units. 
The specifications for the two models are 
presented in chart form for comparison, 
including blade drive, blade speeds, blade 
size, material work height, vise opening, 
machine weight, footprint, and electricals. 
The data sheet can be downloaded from 
the Web site. 

Kalamazoo Machine Tool 
www.kmtsaw.com 
(269) 321-8860 

OSHA Shipbreaking Worker 
Safety Document Released 

DSHA 

Available online only, OSHA's Safe 
Work Practices for Shipbreaking offers ways 
to help protect workers from injury and 
outlines employers' obligations for pro- 
viding safe work environments for their 
workers. Shipbreaking workers are ex- 
posed to asbestos, falls, electric shock, and 
fires when removing gear and equipment 
from outdated ships and breaking down 
these vessels for recycling. The 28-page, 
full-color document includes references 
to OSHA standards, such as fire protec- 
tion in shipyards. To locate the PDF doc- 
ument for download, visit the Web site, 
then type "shipbreaking" in the search 
window. 

Occupational Safety & Health 
Administration 
www.osha.gov 
(202) 693-7755 
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We Can Meet Yours, Too! 
When critical welding conditions necessitate 
performance without compromise, you can depend 
on Arcos to provide you with a comprehensive line 
of premium quality high alloy, stainless and nickel 
electrodes to conform to your stringent requirements. 

You can be assured of our commitment to superior 
welding products because Arcos quality meets or 
exceeds demanding military and nuclear application 
specifications. Arcos' dedication to excellence has 
earned these prestigious certifications: 

• ASME Nuclear Certificate # QSC448 
• ISO 9001: 2000 Certificate # GQC230 
• Mil-I 45208A Inspection 
• Navy QPL 

To learn more about the many reasons you should 
insist on Arcos high alloy, stainless and nickel 
electrodes for your essential welding applications, 
call us today at 800-233-8460 or visit our website 
at www.arcos.us. 

Arcos Industries, LLC 
One Arcos Drive • Mt. Carmel, PA 17851 
Phone; (570) 339-5200 • Fax: (570) 339-5206 

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



Snake Kit 

$349? 

WELDHUGGER 
COVER GAS DISTRIBUTION SYSTEMS 

r 

• Flows gas evenly 
over and behind the 
weld pool. 

• Reduces oxidation 
and discolorization 

• Designed for trailing 
shield and a variety 
of other applications. 

• 316L Stainless steel 
nozzles and manifolds. 

Simulated nozzle flow 

Basic Kit Includes 6 nozzles 
& manifold 

Toll Free: (877) WELDHGR (877) 935-3447 Fax: (480) 940-9366 
Visit our website at: www.weldhugger.com 

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

C£> 
The H&M Band-Type Cutting and 
Beveling Machine leads the way in 
speed, accuracy, economy and 
versatility in its proven design. 

It is lightweight and compact for easy 
one-person setup and use. Seventeen 
stainless-steel bands provide 10" to 
96" pipe-cutting capacity and are 
designed to overlap, automatically 
compensating for over-sized, under- 
sized and out-of-round pipe. 

Rugged and dependable, these 
bands are also protected by H&M's 
one-year warranty. Phone or fax 
H&M for details on an American- 
made machine that always performs 
its bevel best in band-type cutting. 

Leader of 
the Band 

<2J> Pipe Beveling Machine Company, Inc. 
311 East Third Street / Tub, Oklahoma 74120-2417 / 918-582-9984 

Fax 918-582-9989 / info@hmpipe.com / hmpipe.com 

For info go to www.aws.org/ad-index 
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New eBook Consumables 
Catalog Debuts Online 

The Welding Consumables 2010 C1.10 
Product Catalog is available for the first time 
in a new Fast-Flip eBook online format. Fea- 
tures include intuitive, book-like navigation 
to make product selection easier. This cata- 
log replaces the individual consumable fam- 
ily catalogs that were separated by process 
or brand. The format is smaller than tradi- 
tional product literature to make its 600 
pages more easy to use. Provided is in-depth 
information on the company's full lines of 
welding consumables, including product fea- 
tures and applications, conformances, AWS 
requirements, test results, and typical oper- 
ating procedures. Featured are diagrams, im- 
ages, and dimensions for all packaging op- 
tions. The link to the eBook is available on 
the home page of the Web site. Visit the Web 
site or call for a hard copy. 

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

Handbook Details Welding 
Nickel-Based Alloys 

Welding Metallurgy and Weldability of 
Nickel-Base Alloys presents the fundamental 
metallurgical principles that control the mi- 
crostructure and properties of welded Ni- 
based alloys. It is written as a practical how-to 
guide to assist engineers in selecting the 
proper alloys, filler metals, heat treatments, 
and welding conditions to ensure making good 
welds. Among the numerous topics covered 
are corrosion resistance, precipitation- 
strengthened Ni-based alloys, standard alloys 
and consumables, repair welding of Ni-based 
alloys, dissimilar metal welding, superduplex 
stainless steels, and the Varestraint, Sigmajig, 
and strain-to-fracture tests. The price for the 
hard cover book is $128. For more informa- 
tion or to purchase, visit the Web site, then 
type "Nickel-Base" in the search window. 

Research and Markets 
www.researchandmarkets.com 
(646) 607-1907 
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www.weldingasia.org 

o:l] 
1. the whole of (used in referring to quantity, extent, or duration): all the cake; 

all the way; all year. 

2. the whole number of (used in referring to individuals or particulars, 
taken collectively): all students. 

3. the greatest possible (used in referring to quality or degree): with all due 
respect; with all speed. 

4. every: all kinds; all sorts. 

5. any; any whatever: beyond all doubt. 

6. nothing but; only: The coat is all wool. 

MORE THAN YOU THINK 
WE HAVE IT ALL!! 

^\iSAN ^ 

/ 

WELDING BUSAN KOREA 2010 
3 - 6 NOVEMBER 2010, BEXCO     BUSAN, KOREA 

e Pacific region! 
Do you want to be a leading player in Korean Welding, Cutting & Laser markets? 
Take the chance in Welding Busan Korea 2010. 

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

BEXCO(Busan Exhibition & Convention Center) Tel. +82-51-740-7354 hjin22@bexco.co.kr 
Metal Network Korea Company Tel.+82-2-3281-5037 ijn1992@yahoo.co.kr 



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 



American Welding Society 

AWS IS LOOKING FOR 
iymii:i iiniHinmifiiiK 

IN THE WELDING INDUSTRY 
Know an iiuli\ iduai, company, educator, or educational facility 

that exemplifies what welding is all about? 

Nominate them for the Slh Annual Imam' "f Weldinn Awards! 

I IR- Image nl Welding Awards Program recogm/es 
(Hitslandinc achieNemeiH in llu* tollowmc calevorie' 

•Individual {you or other iiulniciuali 

•ScctkNI i AN\ S liK-al chapter» 

•l.aryt- Business i2lMi or lore employeesl 

•Small Itusini-ss (U'NS than 2IM> einplo\ecs) 

•Distributor (welding products) 

•Educator (welding teacher al an Institation, facility, etc.) 

•Kdiualional Kaciiilx ( \n> organization that condnctl 
NM iiimi; education or training) 

Entn deadline is Job 12.20in 

IMAGE 
OF WELDING 

I in mori- indiiiiMtion .mil to (Itiwuloail the I'lH  noniiiuilimi lonn ciiliin . 
\isit MMw^i«sjiru awards iina^i-.hlmi or iiill \\\S I..II Im ui HOn.443-^353. 



rS r**  TRIANGLE 
^ ENGINEERING, INC. 

Services for the Welding Industry 

• Weld engineering and consulting - WPS, PQR 

y Welder training and qualification coupons 

^ Destructive test equipment 

^ Full testing services 

We/d Coupon 
Abrasive Cutter 

6 Industrial Way, Hanover, MA 02339-2425 
(781)878-1500 • (781)878-1374 • Fax(781)878-2547 

www.trieng.com 

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

NATIONAL 

METALS, INC. 
National Bronze & Metals, Inc. carries large 

inventories of RWMA alloys in diameter bars, 

squares, coil, hex, and plates. 

RWMA ALLOYS 
WWW.NBMMETALS.COM 
C15000 C17200 C17510 C18000 C18150 C18200 

713-869-9600 
TOLL FREE: 1-800-251-0771 
sales@nbmmetals.com 
www.nbmmetals.com 
P0 BOX 800818 It 
HOUSTON, TX 77280      \ 
fax: 713-869-9124        I ,„„„„,,„„„ 

THE LEADING MANUFACTURER AND MASTER DISTRIBUTOR OF 
BRASS, BRONZE, AND COPPER ALLOYS IN THE USA 

For info go to www.aws.org/ad-index 
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New Plate and Tube Cutting 
Tools Featured on Web Site 

The new corporate Web site for the North 
American market offers fully interactive fea- 
tures for the complete range of the com- 
pany's CO2 lasers. Other areas in the site in- 
clude a full schedule of trade show appear- 
ances, all company contact information for 
sales and service, downloadable specifica- 
tions and literature on the machines, pre- 
owned machine offerings, plus a password- 
protected area for customers and dealers to 
check on order status, download equipment 
manuals, and submit engineering data in a 
secure environment. Highlighted are the Se- 
ries PS, PL, and TL plate and tube cutting 
machines featuring a constant beam distance 
system, flying optics, Panasonic resonator, 
Siemens CNC, motors and drives packages, 
plate-handling robotics, and integrated pal- 
let tower automation. 

Han-Kwang USA, Inc. 
www. hankwangus. com 
(630) 916-0200 

Specialty Abrasives Pictured 
in Catalog 

The 32-page, full-color, 2010-2011 Spe- 
cialty Abrasive Products catalog features the 
company's expanded line of mounted points, 
cut-off wheels, burrs, and kits. Included is a 
wide array of products for grinding, debur- 
ring, blending, and finishing stainless steel, 
aluminum, exotic metals, and mild steel. Fea- 
tured are a new Type 27 and Type 1 unitized 
wheels, cut-off wheels for aluminum that cut 
without clogging, carbide burr kits, and a 64- 
peice countertop burr display. Visit the Web 
site to download the PDF catalog. 

Rex-Cut Products, Inc. 
www.rexcut.coni 
(800) 225-8182 
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All THE TOOlS YOU NEED. 
All IN ONE PEACE 

When it comes to getting the tools you need to improve 

productivity, increase profits and find new ways to survive in 

today's competitive business environment, nothing compares to 

FABTECH. One week, one convenient location, one opportunity 

to keep your business on the cutting edge. 

REGISTER TODAY: www.fabtechexpo.com 

SME        PMA METALFORM 

<gffljj£)  ^^ PMA 

NOVEMBER 2-4,2010 
GEORGIAWORLD CONGRESS CENTER I ATLANTA, GEORGIA 



PERSONNEL 

TRUMPF Announces Six 
Personnel Changes 

David Havrilla Juergen Stollhof 

TRUMPF Inc., Farmington, Conn., has 
announced six key personnel changes. 
David Havrilla has been promoted to 
manager of products and applications. 
Havrilla replaces Juergen Stollhof who 
was named program manager of a new 
sales initiative, working with Paul Graham 
who was named product manager. Chris 
Pilcher was appointed regional sales man- 
ager for TRUMPF Canada. Michael 
Nuessler, most recently a service engineer 

with TRUMPF Mexico, now serves as 
sales engineer for laser products, based in 
Queretaro, Mexico. Bill Weston, with the 
company for ten years, has been named 
southwest regional sales manager. 

Hobart Institute Names 
Director 

Hobart Institute 
of Welding Tech- 
nology, Troy, Ohio, 
has appointed Rich 
Green to the newly 
created position di- 
rector of planning 
and development. 
Prior to joining the 
institute. Green 
worked at Edison 
Welding Institute 
as a project man- 
ager and work- 

for the Navy Joining 

Rich Green 

force training manager 
Center. 

Marks Resist Burn-Off 
Solid Marker• marks do not disappear 
under high welding temperatures. 

./ Keep template marks from disappearing 
•/ Facilitate pre-heat / post-heat verification 
•/ Marks thru rust, dust, water 

& underwater! 

Sakura of America 
Bob Kahre, 800-776-6257x113 
express@sakuraofamerica.com 
www.sakuraofamerica.com/industrial 

ft^shliLiI Mark 
.Ittr Pr* S Piiir Hwuiln 

iffi 

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

PROTEM 
^ A CUT ABOVE THE REST 

WE ARE LOOKING FOR DISTRIBUTORS WORLDW 

Pipe End Preparation TtSels ! 
Portable Pipe Beveling and Cutting Machines. 
Surfacing Tools, Tube Squaring Machine^.. 

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

De-STA-CO Appoints 
President 

DE-STA-CO, a Dover company. 
Auburn Hills, Mich., has appointed Brian 
Nadel president. Nadel replaces Pat Car- 
roll who now leads the Environmental So- 
lutions Group, a newly formed organiza- 
tion within Dover Corp., bringing together 
Heil, Marathon, and Bayne Thinline. 
Nadel most recently served as president of 
Marathon Equipment Co. 

Kiely Appoints Safety 
Department Head 

J. F Kiely Con- 
struction Co., Long 
Branch, N.J., has 
named Andrew 
Thomson head of 
its Health and 
Safety Dept. Prior 
to joining the com- 
pany, Thomson 
served on a long- 
term health and 
safety project at the 
Pentagon. 

Andrew Thomson 

Airgas Chair Honored by 
Chemical Heritage 

Airgas, Radnor, Pa., chairman and 
CEO Peter McCausland has been 
awarded the Chemists' Club's Winthrop- 
Sears Medal during a meeting of the 
Chemical Heritage Foundation in 
Philadelphia. The award, established in 
1970, recognizes individuals who have 
contributed to the vitality of the chemical 
industry and the betterment of humanity. 

Metal working Services 
Names Executive Director 

Metalworking Serv- 
ices, Inc. (MSI), 
Cleveland, Ohio, has 
named Emily Lipovan 
executive director. 
Prior to joining the 
company, Lipovan 
served as executive di- 
rector of Western Re- 
serve Community De- 
velopment Corp. Re- 
cently formed to pro- 
vide association man- Emily Lipovan 
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agement services to major trade associa- 
tions, MSI is jointly owned by National 
Tooling and Machining Assn. (NTMA), and 
Precision Metalforming Assn. (PMA). The 
company will start by providing those serv- 
ices to PMA, NTMA, and the Industrial 
Fasteners Institute, then expand to other as- 
sociations. 

CGW Hires Engineer 

CGW-Camel Grind- 
ing Wheels, Niles, 
111., has named Rod- 
ney Neil Finch ap- 
plication engineer 
responsible for mar- 
ket growth in the vit- 
rified product line. 
Prior to joining the 
company. Finch was 
sales and grinding 
specialist with GTI 
Spindle Technology. Rodney Neil Finch 

Obituary 

Ernest F. Nippes 

Ernest Frederick Nippes, 92, died 
April 3 at his home in Sanford, Fla. Born 
in New York City, he was a Life Member 
and a Fellow of the American Welding So- 
ciety (AWS), who served as its national 
president (1968-1969). 

Ernest Frederick Nippes 

Nippes re- 
ceived a doctor- 
ate in metallurgi- 
cal engineering 
in 1942 from 
Rensselaer Poly- 
technic Institute 
(RPI) where he 
served as a pro- 
fessor in the De- 
partment of Ma- 
terials Engineer- 
ing, and later as 
department head 
and as director of 

the Division of Research and Sponsored 
Programs. He continued his work at RPI 
as an active professor emeritus through 
1990. A champion of engineering educa- 
tion, he funded the Dr. Ernest F Nippes 
'38 Graduate Research Enhancement 
Award to benefit graduate students in ma- 
terials engineering. 

Following his retirement from RPI at 72, 
he and his wife moved to Martha's Vine- 
yard, Mass., where they operated Aldworth 
Manor in Vineyard Haven for many years 
before moving to Florida in 2005. 

Nippes was a coinventor of the Glee- 
ble•, a machine widely used today for the 
dynamic thermal-mechanical testing of 
materials and the physical simulation of 
processes. In 1957, he cofounded Dy- 
namic Systems, Inc., to manufacture and 
distribute the devices. 

A Fellow of ASM International, Nippes 
was editor of the ninth edition of the Metals 

Handbook: Welding, Brazing, and Soldering. 
The society presented him its Bradley 
Stoughton Award and the Albert Easton 
White Distinguished Teacher Award. 

A prolific researcher, he published 
more than 100 articles. He applied his ex- 
pertise on the NASA Apollo and Gemini 
projects, the U.S. Navy's USS Nautilus and 
USS .SeflM'o//nuclear submarines, and nu- 
merous projects with the National Science 
Foundation. He was one of three Ameri- 
can welding leaders invited in 1961 to visit 
research centers in Moscow, Kiev, and 
Leningrad as part of a National Academy 
of Sciences delegation. 

He received the RPI Alumni Key 
Award and the Rensselaer Alumni Asso- 
ciation honored him with its Albert Fox 
Demers Medal and the Teaching Award. 
He also received the David M. Darrin 
Counseling Award from Phalanx Honor 
Society, and was an inaugural member of 
the Phi Kappa Tau Hall of Fame. 

His AWS awards include the Comfort 
A. Adams Memorial Lecture Award 
(1958), Samuel Wylie Miller Memorial 
Medal (1959), Adams Memorial Member- 
ship Award (1965), Charles H. Jennings 
Award (1976, 1978, 1981), William 
Spraragen Award (1977), and Honorary 
Membership Award (1985). 

Nippes is survived by his wife, Marilyn 
(Lynne), a sister, four sons, one daughter, 
eleven grandchildren, and five great- 
grandchildren.* 

NEWS OF THE 
INDUSTRY 
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Han-Kwang Opens New 
Showroom 

At Han-Kwang's showroom, lasers are under 
power for demonstration, test cuts, and time 
studies. It will also house application engi- 
neering, parts, and service departments. 

Han-Kwang USA recently opened its 
13,000-sq-ft Chicago-area facility with 

showroom for laser machine demonstra- 
tions as well as application engineering, 
parts, and service departments. The 
showroom will typically house multiple 
plate and tube cutting laser machines for 
use in test cuts and time studies. Plus, in- 
terested individuals can see these CO2 
lasers in operation. 

The parts department is stocked with 
consumable and mechanical components 
for the range of company lasers currently 
in the field and its offering, including new 
plate and tube cutting devices. Personnel 
at the facility include Eric Kim, opera- 
tions manager, and Jane Lee, adminis- 
trative assistant. 

Industry Notes 

• Nuts, Bolts & Thingamajigs (NBT), 
The Foundation of the Fabricators & 
Manufacturers Association, Intl., and 
the National Association for Commu- 
nity College Entrepreneurship joined 
forces to develop a national program 
building on NBT's summer manufac- 
turing camp blueprint. 

• Faststream published its maritime em- 
ployment review on the market for 

technical shipping people. The market 
for these jobs improved in the first 
quarter of 2010 with greater confidence 
from candidates and employers. Addi- 
tional details can be found online at 
http:llimg.marinelink. comlmplfaststrea 
mjechnicaljnarch2010.pdf. 

• Recently, a presentation and plant tours 
at The Lincoln Electric Co.'s world head- 
quarters in Cleveland and consumables 
manufacturing plant in Mentor, Ohio, 
took place as part of IndustryWeek's Best 
Plants Conference. 

1 Vallourec, Boulogne-Billancourt, France, 
a tubular solutions company, is set to ac- 
quire 100% of Serimax, also in France, a 
provider of integrated welding systems 
for offshore line pipes. 

1 The International Training Institute, Na- 
tional Energy Management Institute, 
and Sheet Metal Occupational Health 
Institute Trust formed the Sheet Metal 
Industry Resource Alliance to ensure 
sheet metal workers are trained right and 
safety conscious. 
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CLUSIVELY FOR WELDERS 

keep pace with the evolving needs of 
Iders, the American Welding Society 

JAWS) has created a Membership 
exclusively for welders,., 
the AWS Welder Membership. 

Welders who are committed to making their Jobs, as well as their 
lives easier, are candidates for the AWS Welder Membership. 
The AWS Welder Membership will allow you to save on welding equipment that you use every 
day, give you direct access to a health insurance program that fits your needs, provide you 
with the latest information in the industry and much more 

You'll connect with the materials joining community through educational seminars, informal 
get-togethers and special events You'll be tuned into the latest happenings and trends You II 
get the discounts and benefits that you ve been looking for 

O Discounts on welding equipment and tools of the trade offered by participating GAWDA 
distributors 

O Health Insurance Program 
O Publications exclusively for welders 
O Discounts on auto and home insurance 
O Discounts on dental, vision and pharmacy programs 
O The Welder s Exchange bulletin board on the AWS web s<te 
O and more 

Membership in AWS is a great way to nurture your professional development   Whether you're 
just starting out or a veteran welder, you'll benefit from becoming a member  Join today! 

Call: (800) 443-9353. ext 480. 
or(305)443-9353, ext 480 Visit: www.aws.org/membership 
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PRAMATHESH DESAI 
(tempil@tempil.com) is senior engineer 

at Tempif®, an Illinois Tool Works com- 
pany, South Plainfield, N.J. 

Monitoring Heat 
Treatment to Improve 
Weld Quality 
Controlled pre- and postweld heat treatments can 
dramatically impact weld metal characteristics 

BY PRAMATHESH DESAI 

Welding, more than any other fabrication process, exposes the parts to rapid 
and extreme temperature changes that can lead to cracks in the weldments. 

This article discusses what causes cracks, 
the proven methods used to prevent 
cracks from occurring, and some pointers 
on how to produce satisfactory crack-free 
weld joints under a wide variety of condi- 
tions. In all cases, careful monitoring 
of the temperatures is critical. In Fig. 1, 
the welder uses a contact-type tempera- 
ture indicator as the torch preheats the 
flange to be welded. Figure 2 is a closer 
view of the indicator. Figure 3 illustrates 
the use of crayons that are formulated to 
melt at a precise temperature to alert 
when the desired temperature has been 
reached. 

Areas Most Susceptible 
to Cracking 

There are two areas in the joint that 
may crack as a result of the welding oper- 
ation. The first is a portion of the heat- 
affected zone (HAZ) adjacent to the weld. 
The second area that may crack under cer- 
tain conditions is the weld metal. 

The weld metal is less prone to crack- 
ing than the HAZ because the weld metal 
used for most purposes generally has such 
a low carbon content that it does not 
change its properties as markedly as the 

Fig. 1 —A welder at Stainless LLC, Pine Forge, Pa., checks the preheating of a fabricated 
steel broadcast tower beam using a contact-type temperature indicator. 
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Fig. 2 —A welding inspector at Stainless Steel LLC confirms the surface temperature of a 
weld using a contact-type digital temperature indicator. 

base metal even under the most rapid rate 
of cooling likely to occur during welding. 

Welders are usually most concerned 
about cracks in the base metal in the im- 
mediate vicinity of the weld. This is the 
metal closest to the weld that cools most 
rapidly, and in many cases undergoes crit- 
ical changes in the structure and proper- 
ties that may lead to cracking. 

Effects of Heat Treating 

Heating the joint area before welding 
(preheating) can prevent cracking. Pre- 
heating performs several important func- 

tions affecting weld quality: 
• Removes hydrogen to reduce the effects 
of hydrogen-induced cracking 
• Minimizes hard zones adjacent to weld 
• Minimizes shrinkage stresses 
• Reduces distortion. 

The preheating operation effectively 
improves the ability of a welded joint to 
withstand service conditions. 

The Welding Operation 

The making of any weld involves two 
metallurgical processes: 

1. Melting of the edges of the joint and 

Fig. 3 — The crayon begins to melt, giving an accurate indication that the part has reached 
the temperature marked on the crayon. 

of the electrode material, followed by so- 
lidification, which forms a single integral 
weld structure 

2. Heating and subsequent cooling of 
the zone of the base metal adjacent to the 
weld. 

The heat generated during welding has 
two effects on the welded joint. Depend- 
ing on the metal's composition, the tem- 
perature reached, and cooling rate, there 
will be specific effects on the microstruc- 
ture of the metal, strength, toughness, 
ductility, shock, and corrosion resistance. 

Heat can cause distortion and shrink- 
age stresses in the weld joint depending on 
the amount of restraint, heating and cool- 
ing rates, and the time at maximum tem- 
perature. These two effects are interde- 
pendent and occur simultaneously. 

The welded joint, although actually a 
single integral structure, may be consid- 
ered to consist of three distinct zones that 
merge into one another: the weld metal, 
the HAZ, and the base metal. 

The weld metal is the portion that has 
been in molten state. It consists of a mix- 
ture of the electrode material that has 
been deposited and the base metal that 
has been melted during welding. The 
HAZ consists of several distinctly differ- 
ent structures whose precise characteris- 
tics and extents depend upon the welding 
conditions. 

Factors Affecting 
Weld Cracking 

The factors that affect weld cracking 
include the following: 
• Composition of the steel 
• Rate of heating 
• Maximum temperature reached 
• Length of time at temperature 
• Rate of cooling 
• Hydrogen entrapment. 

The chemical composition of steel has a 
very important bearing on the hardness and 
brittleness of the weld joint for several rea- 
sons. Higher carbon content promotes the 
formation of martensite, and the final hard- 
ness or martensite itself depends on the car- 
bon content of the steel. This is why steels 
with higher carbon content are not consid- 
ered easily weldable. Certain alloying ele- 
ments such as molybdenum, manganese, 
vanadium, and chromium also have a dis- 
tinct hardening effect that promotes the for- 
mation of the crack-inducing martensite. 

Some contend that weld cracks result 
from the hydrogen introduced into the 
base metal from the coating on the weld- 
ing rods. As hydrogen is more soluble in 
molten than in solid steel, it tends to es- 
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cape from the supersaturated solution as 
the metal cools down. 

Postweld Heating Effects 

Postweld heat treatment (PWHT) is 
often necessary to reduce cracking. Dur- 
ing the welding process, the metal pieces 
being joined are subjected to extreme 
temperatures that can cause the crys- 
talline structure of the metal to pass 
through various metallurgical phases. The 
PWHT reduces the hardness in the HAZ 
of the metals and effectively increases 
their ductility. 

Monitoring the Weld 
Temperatures 

Today, preheating is most commonly 
performed with the automatic electrical 
resistance method. But, how long the joint 
should be heated in order to reach the de- 
sired preheat temperature remains an in- 
exact science. The preheat time depends 

on the metal thickness and many other 
factors, making it is necessary to check the 
temperature from time to time to verily 
the preheating is proceeding properly. 

An effective way to monitor the pre- 
heat temperature is to mark the desired 
surfaces with a calibrated phase-change 
temperature-indicating crayon. When the 
temperature rating of the crayon is 
reached, the mark will melt giving a dis- 
tinct visual indication. Since the tempera- 
ture indicator is in intimate contact with 
the surface to be tested, the phase change 
is virtually instantaneous. 

Crayons, like those manufactured by 
Tempil0®, are reliably accurate, conform to 
industry welding codes, and are traceable to 
NIST standards. Other applications are for 
verifying interpass and postweld heat treat- 
ment temperatures, and cool-down and an- 
nealing temperatures for manual and semi- 
automatic welding. Other products are 
useful where the critical surface is moving, 
rotating, or inaccessible, as well as to indi- 
cate when critical temperatures are reached 

for diagnostic work, racing car engines, 
electronic components, and even for use on 
the space shuttles. 

Annealing is an important operation 
following welding. Annealing consists of 
controlled reheating to restore the over- 
hardened metal to the approximate hard- 
ness of the rest of the material. To do this, 
the piece is repositioned. The welding ma- 
chine is energized and, in what is essen- 
tially a manually controlled operation, 
heat is varied until the correct annealing 
temperature is reached. 

Even in procedures where the welding 
operation is fully automatic, the annealing 
is not usually automated. The welded as- 
sembly may need to be stress-relieved to 
an appropriate ductile condition by an- 
nealing. Using the correct temperature is 
extremely important. If it is too hot, the 
weld strength will be substandard. If it is 
not hot enough, the weld will remain hard- 
ened and brittle. 

A wide variety of accurate tempera- 
ture-indicating products are available.* 

We nuifee cmpamA, bwM OK Cotge. 
Stand Out. 
Th« American Wvlding Society (AW8) understands that one 
sin does not It al  For that reason, we've created FOUR deferent 
lawals of oorporale membaritiip. starting for as ma as S1S0 per year. 
•loiiwng you to sated a program that beat (Its with the way your 
company operates. WHh an 88 year history in the welding industry, 
and 50.000* members worldwide. AWS Corporate Membership offers 
your company the ability to INCREASE ITS EXPOSURE and 
IMPROVE ITS COMPETITIVE POSITION. 

-i'i-. 

CALL US FOR MORE INFORMATION, OR TO JOIN AT: 
(800) 443-9353. EXT. 480. OR (305) 443-9353. EXT. 480. 
OR VISIT US ON-LINE AT WWW.AWS.ORG MEMBERSHIP. 
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Prove your excellence in welding sales 
The American Welding Society offers a new certification program for welding sales professionals 

f i TVlding sales personnel can 
V now underscore the pivotal 

role they play in the success of 
their employers. 

You provide value-added expertise to your 
customers on a regular basis. Now — 
through the AWS C ertified Wrlding Salt-s 
Krprrsi-ntatiw pro^r.im       vim can OtOVt 
\ ou an- among Ihe most \ aluable Bates 
piofaasionah in the welding industi) 

A two-hour exam can establish your hard- 
earned credt-ntials in welding sales. AW S 
nlferv a three-day test preparation seminar 
that can be taken at a scheduled site, or at 
your workplace for groups of sales 
personnel 

F:or more information and an application 
form, visit RWIPunciS.org/CWSK OTCall 1-H00- 
443-9353 ext. 27.1 

• '    You are among the elite in 
welding sales. Now you can 

V prove it, as an AWS Certified 
mf Welding Sales Representative. 

• Establish a competitive advantage in your 
field. 
• Receive valuable welding reference books 
that will be a lifelong asset. 
• Learn key skills that can help you assist 
your customers. 
• Taking the seminar lets you lest with just 
two years of industry- experience. 
• Cain the respect you deserve for your 
professionalism. 
• Croup seminars and exams can be offered 
at your business location. 

Here's what s^lcv professionals are saying: 

"I wish I'd had a chance to do this yean ago. 
The certification gi\ es me an edge ov er my 
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A computer-aided 3D design draws scaled 
modules, enabling an exact preview of the 
final result. 

Aluminum plate undergoes cutting by a 
plasma machine. 

Metal pieces were drilled with holes so water 
could spray out of them upon installation. 

SERGE Y. TREMBLAY 
(sergeytremblay@geni-metal.ca) is vice 

president ofMecanarc, Inc., Portneuf 
near Quebec City, Canada, 

www.mecanarc.com. 

Welded Creatures 
Decorate Canadian 
Water Park 
Many artistic shapes made of aluminum were created for a 
water playground 

BY SERGE Y. TREMBLAY 

Romain Julien recently helped to create a water park in the City of Pont- 
Rouge, southern Quebec, Canada, that's filled with colorful, prehistoric figures 
fabricated from aluminum. 

The founder and president of 
Mecanarc, Inc., an industrial subcontract- 
ing company that performs general metal 
work located in Portneuf, near Quebec 
City, Canada, holds the amusement of 
children close to his heart. The idea for 
the park also became a reality thanks to 
the company's engineering department 
that includes the two other owners, 
Frederic Riverin, a mechanical engineer, 
and Serge Y. Tremblay, a structural, non- 
destructive examination, and welding 
engineer. 

The water playground was installed in 
early summer 2009. It has a maximum 
water depth of 4 in., allowing operation 
without a lifeguard according to the regu- 
lations in the Province of Quebec. Water 
consumption is kept low with 60 gal/min 
as well. 

What's the Best Metal to 
Use for Aquatic 
Conditions? 

To make this project happen, 
Mecanarc conducted research and devel- 
opment activities to select the material to 
be used and study its integration in the 
fabrication of structural aquatic features. 

These had to be able to withstand the 
wide stress range that can be applied to this 
type of structure in an aquatic environ- 
ment. It is well known that winter condi- 
tions (especially in the Province of 
Quebec), sun, saltwater,  and chemical 

products found in aquatic parks and pools 
can be detrimental to the appearance and 
longevity of the water playground modules. 

Choosing Aluminum vs. Steel 

After careful consideration, aluminum 
was selected. Since the properties of alu- 
minum change with time and upon weld- 
ing, it was important to consider all the 
factors that can affect the figures' fea- 
tures throughout their life. Additionally, 
the company is certified by the Canadian 
Welding Bureau for steel and aluminum 
welding. 

Real-life experiments and computer 
simulations, including water spray trials, 
were performed in conditions approach- 
ing the ones that would be encountered. 
By doing so, mistakes could be corrected 
in the development stage, and the product 
could be improved prior to installation. 

Figure Assembly Time 

Transforming the raw materials was 
performed in different steps and specific 
processes with equipment and techniques 
developed by the product development 
team. 

Cutting, bending, rolling, polishing, 
and painting the structures were all car- 
ried out with a common goal established 
by Mecanarc and its client. Every project 
is unique, with its own specific theme, 
conforming to the requested require- 
ments and preferences. 
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A welder performs gas tungsten arc welding 
on a pipe piece. 

While still being fabricated, this dragon al- 
ready stands tall with its large head tower- 
ing above its 8-ft, 6-in. body rings. When 
complete, it will be almost 26 ft in total 
length with a 10-ft, 11-in. tail. 

A 7-ft-tall seahorse sprays water. 

Plasma Cutting, Welding the 
Various Sculptures 

This first project, fabricated using 

Apteranodon (prehistoric bird) made from 
aluminum is assembled by gas tungsten arc 
welding. 

Preassembled in Mecanarc's shop, the 
dragon's 13-ft, 9-in. head has cutouts for its 
eyes and nose, mouth with a tongue, many 
pointy teeth, plus a spiked neck. 

Green paint is sprayed on a palm tree's 
fronds. 

^m& 

A distribution of pipes that will carry water 
to the park's figures connect to an under- 
ground chamber. 

A clear coat paint chosen for the aluminum 
pteranodon ensured the creature's details 
could be seen. 

6061 aluminum, consisted of the follow- 
ing forms: 

• a dragon almost 26 ft long with a 13- 
ft, 9-in. head, 8-ft, 6-in. rings for its 
body, and 10-ft, 11-in. tail; 
• a 19-ft-tall structure with a platform 
and water tank topped by a 3-ft-tall, 
nearly 5-ft-wide pteranodon bird; 
• a 7-ft-tall seahorse; 
• dinosaur prints on the concrete floor; 
• 13-ft-tall palm trees with leaves 
expanding 4 ft across; and 
• 4-ft-tall dinosaur head-shaped water 
canons. 

The water park comes together when work- 
ers apply its personalized concrete color 
slab. 

All the aluminum figures' features 
were drawn on SolidWorks, a 3D comput- 
er-aided design software, and plasma cut 
using a computerized table manufactured 
by Machitech, a company located near 
Quebec City. A subcontractor bent the 
aluminum round tubes with dimensions 
specified by the company. 

Welding was performed by the compa- 
ny's welders using 0.045-in.-diameter 
4043 filler metal and argon as the shield- 
ing gas. A polished finish was obtained by 
grinding for special effects, and finally the 
features were brought to life with paint- 
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r/ie 3-ft-tall, nearly 5-ft-wide pteranodon 
perches atop a 19-ft-tall water tank. 

These completed palm trees, made by turn- 
ing raw aluminum material into a finished 
product, are 13 ft tall with fronds measuring 
4 ft across. 

ing. Weld procedures were written by 
MetalQA, a specialist in welding engi- 
neering and training, and welds were 
inspected by Geni-Metal, a laboratory 
dedicated to inspection. 

Fun Results for All 

A second water park was also installed 
in Portneuf, another city close to Quebec 
City. It is planned that owners will be 
allowed to exchange modules with other 
owners after some years, with a principle 
similar to time sharing. 

Both interactive water playgrounds 
were appreciated by parents during the 
summer of 2009, but even more by their 
children. Mecanarc delighted in seeing 
how happy the park made them. 

These fun-filled, refreshing, and fairy 
tale like parks will certainly attract chil- 
dren from surrounding neighborhoods. 
Many other cities are interested in such 
an innovative and unique park for their 
young citizens.4 
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The City of Pont-Rouge's water park features a dragon, platform with a water tank topped by a pteranodon, seahorse, 
dinosaur prints, palm trees, and dinosaur head-shaped water canons on a concrete slab. Children enjoy playing here 
among the art works. 
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Fig. 1 — Contestants and family members 
alike tried out their welding skills on 
Lincoln Electric's virtual welding system. 
The virtual trainer drew a crowd throughout 
the day at both campuses. 

MARY RUTH JOHNSEN 
(mjohnsen@aws.org) is editor of the 

Welding Journal. 

Competition Is a 
Family Affair 
Tulsa Welding School's welding contest serves as a 
recruiting tool and as an orientation for students and 
their families 

BY MARY RUTH JOHNSEN 

At first glance, the high school welding contests at the Tulsa Welding School 
(TWS) campuses in Tulsa, Okla., and Jacksonville, Fla., look like any other 
welding competition around the country. 

There's a bunch of nervous, yet eager, 
students hoping to prove their skills, a set 
of blueprints and weld procedures for 
them to follow, inspectors ready to exam- 
ine the weldments, and prizes ready to be 
awarded to the top finishers. What sets 
the contests apart is the large number of 
family members present (Fig. 1) and the 
welding-related and orientation activities 
the school sets up for them, which creates 
a festive atmosphere. 

Tulsa Welding School's sixth annual 
high school competition, which took 
place February 20 in Tulsa and February 
27 in Jacksonville, drew 198 welders from 
14 states in Oklahoma, and 147 contest- 
ants from 6 states in Florida. Including 
family members, instructors, staff, and 
vendors/exhibitors, there were more than 
800 in attendance in Oklahoma and more 
than 600 in Florida. The Welding Journal 
attended the competition at the Florida 
campus, but the schedule and activities 
related to the competition are similar at 
both facilities. 

The purpose of the competitions is to 
recruit students to attend Tulsa Welding 
School and to orient students and their 
families to the school and the area, 
explained Lawrence Brown, president 
and CEO. It's a full day that includes 
tours of the facilities; exhibits and 
demonstrations by welding equipment 
manufacturers, prospective employers, 
and firms that provide student services 
such as housing; talks on financial aid, 
admissions, and availability of part-time 
jobs; and opportunities for parents and 
other family members to try welding and 
cutting for themselves. 

Fig. 2—Anthony Huthmacher, a student at 
Howson County Career Center, Warner 
Robbins, Ga., utilizing his practice time be- 
fore the start of the competition. 

"I understand now why my son is so 
passionate about welding," explained 
Dixie Malach. She tried plasma arc cut- 
ting, shielded metal arc welding, and the 
virtual welding trainer The Lincoln 
Electric Co. demonstrated throughout 
the day. "I love it (welding)," she said. 
"It's very cool, and I've got the pieces in 
the car to prove it." 

Malach attended the contest with her 
father, Philip Malach, and her son, 
Johnathan Malach, a welding student 
from William Blount High School in 
Maryville, Tenn. 
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Fig. 3 — Lyndsi Tingle was one of six students from Franklin 
County Career & Technical Center, Franklin, Ky., who partici- 
pated in the contest. Her fellow students said Tingle was in- 
strumental in them deciding to enroll at TWS because of the re- 
search she did on the school. Tingle hopes to someday enter the 
weld inspection field. 

Fig. 4 — John Grace (center) came out of retirement to help his former 
students at Dothan Technology Center, Dothan, Ala., prepare for the con- 
test. With Grace are Justin Fuqua (left) and Demetrius Boykin. A third 
student, Tyler Cline, was competing at the time this photo was taken. 

"I never thought he'd go blue collar," 
Malach said. "I thought he'd go to a more 
traditional school. But I have also never 
known a 17 year old who could be so 
determined. He started welding and said, 
'This is what I want to do for the rest of 
my life.'" By the end of the day, the 
Malachs had signed Johnathan up to 
attend TWS. 

What Was on the Line 

The timed contest consisted of a 
shielded metal arc project requiring mul- 
tiple electrodes, positions, and techniques 
— Fig. 2. Contestants were graded on 
their adherence to procedures and on the 
quality of their welds. A lot was at stake. 
Between the two campuses, more than 
$200,000 worth of scholarships, cash, and 
prizes of welding equipment and gear 
were awarded, including certificates 
worth $500 toward tuition given to each 
contestant who participated. Top prize at 
each campus was a full-tuition scholar- 
ship for the TWS master welder program, 
which is valued at $15,500; second place 
received a 50% scholarship; and third 
place received a 25% scholarship. 

Why They Came 

Randy Shewmaker, welding instructor 
at Franklin County Career & Technical 
Center, a high-school vocational/technical 

school in Franklin, Ky., brought six stu- 
dents to the competiton. All six had 
already enrolled to start August 9 at TWS 
after doing some research about the 
school and speaking with a TWS recruiter 
who had visited them in Kentucky. The 
chance for the scholarship money was 
important, but so was the competition 
experience. 

"We do a lot of competitions each 
year," Shewmaker said. "We have a team 
that represents our school just like the 
basketball team or football team does. 
We do ten competitions a year. It's a good 
way for them to show off their talent." 

When Shewmaker started at the 
school six years ago, the welding program 
had about 40 students. Nowadays, 100 to 
120 students take welding each year. He 
credits the competition team for part of 
that growth. "We do recruiting, but also 
as notoriety of our students increases 
through the competition, more students 
have become interested. Everyone wants 
to be part of something successful," 
Shewmaker said. 

As with many athletic teams, 
Shewmaker started a welding booster 
club of parents, people from the local 
industry, and others interested in weld- 
ing. Much of the travel expenses for the 
team, including the trip to Jacksonville, 
are funded through the booster club. 

Darla Sandlin accompanied her son 
Evan Sandlin to the competition, as did 

Brandy Shaw with her son Thomas Clay. 
Both young men are students of 
Shewmaker. "It was important for us to 
come," Sandlin said. "We needed to visit 
the school and see the facility and the 
community. He seems to feel very com- 
fortable here." Shaw agreed, adding her 
son has been interested in welding ever 
since his grandfather first showed him 
how to do welding repairs around the 
farm at a very young age. 

"The economy may have some bearing 
on welding, but not as much as some 
industries," Sandlin said. "These kids see 
the possibility of working for somebody 
else but then, at a relatively young age, 
starting a business of their own." 

The six students from Franklin all 
signed up to live in the same student- 
oriented apartment complex. They 
expressed interest in different avenues for 
a welding career. Lyndsi Tingle, one of 
two female contestants in the Jacksonville 
competition, hopes to eventually enter 
the welding inspection field (Fig. 3); Greg 
Frye said he'd like to do pipe welding; 
and Kyle Shupert hopes to become a 
pipeline welder and travel around the 
country. 

John Grace retired in July 2009 as a 
welding instructor at Dothan Technology 
Center, Dothan, Ala. — Fig 4. He came 
out of retirement to help three of his for- 
mer students — Demetrius Boykin, Justin 
Fuqua, and Tyler Cline — practice for the 
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Fig. 5— The top three finishers in Jacksonville were (from left) Daniel Nelms Jr., Lee County 
High School, Leesburg, Ga.; second place, Kyle Shupert, Franklin County Career & Techni- 
cal Center, Franklin, Ky.; and third place, Eric Lamas, Warren Central High School, Bowl- 
ing Green, Ky. Two weeks later, Nelms also won the Georgia state SkillsUSA competition. 

Fig. 6 — Zach Settlemoir, South Tech, St. 
Louis, Mo., took top honors at the compe- 
tition in Tulsa. 

competition, and then accompanied them 
and some of their parents to Jacksonville. 

"These are my kids," Grace said. "I'm 
concerned about their future. We (prac- 
ticed) on and off for about a month. 
They've been in the program (in Dothan) 
about three years and are advanced 
welders already. I just helped them 
brush up." 

The practice sessions were especially 
important because once Grace retired, 
the school's welding program was closed. 
Fuqua said his mother was looking at 
apartments while the contest was taking 
place and that, most likely, the three 
Dothan students would room together 
once they started at Tulsa Welding 
School. 

In explaining why he came to the con- 
test, Boykin said, "Welding's a passion, or 
why would we come all the way here?" 

Joshua Tyler Beasley, a student at 
Blount County Career and Technical 
Center, Cleveland, Ala., attended the 
contest with parents Candy and Brian 
Hallmark and his siblings. Now president 
of his class, Beasley first became interest- 
ed in welding after taking a tour of the vo- 
tech school and in TWS after a visit from 
a recruiter. Beasley said he entered the 
contest not only for the chance at a schol- 
arship, but for the contest experience. He 
had only been in one other welding con- 

Fig. 7—All four students from South Tech, St. Louis, Mo., who competed in the Tulsa com- 
petition placed in the top 25. Shown with their awards are (from left) Zach Settlemoir, first 
place, Paul McManus, eight place, Dan Whitney, twenty-fifth place, and Paul Buneta, third 
place. Standing behind is South Tech Welding Instructor Adam Holt. 
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Fig. 8 — Franklin County Career & Technical Center proved to be one of the top schools 
competing in Jacksonville. Shown from left are Kyle Shupert, second place, Thomas Clay, 
sixthplace, Lyndsi Tingle, tenthplace, GregFrye, twentieth place, and Evan Sandlin, twenty- 
firstplace. 

test previously but had several more com- 
ing up. 

"The scholarship is important because 
he wants to do his education on his own, 
but I told him not to be too nervous or 
put too much pressure on himself," 
Candy Hallmark said. "We all came with 
him because we wanted to find him a 
place to live. We were concerned with 
safety." Beasley eventually placed 13th in 
the competition. 

And the Winners Are 

The top finishers in Jacksonville were 
as follows: first place, Daniel Nelms Jr., 
Lee County High School, Leesburg, Ga.; 
second place, Kyle Shupert, Franklin 
County Career & Technical Center, 
Franklin, Ky.; and third place, Eric Lamas 
Warren Central High School, Bowling 
Green, Ky. — Fig. 5. The winners in Tulsa 
were Zach Settlemoir, South Tech, St. 
Louis, Mo., 2nd place, Dakota Moreau, 
Natchitoches, La., and third place, Paul 
Buneta, South Tech, St. Louis, Mo. — 
Fig. 6. 

"I'm shaking right now," Nelms said, 
following the announcement of his win. 
"When they called the second place guy, I 

thought 'Man, I didn't get anything.'" 
Nelms was accompanied by his father, 

Daniel Nelms Sr., and his high school 
instructor Ray Dell, both of whom 
expressed their pride and excitement 
about his accomplishment. Nelms also 
had placed first in the regional SkillsUSA 
competition and was preparing for the 
state contest. (Nelms went on to win the 
Georgia state SkillsUSA competition, 
which took place March 11-13, at the 
Georgia International Convention 
Center, Atlanta.) 

Nelms said he also is enrolled at South 
Georgia Technical College where his 
instructor is Brenda Butler, and that both 
teachers had helped him prepare. He had 
entered the competition because of an 
interest in Tulsa Welding School and a 
desire to see the campus, but had ques- 
tioned whether he should enroll because 
he thought the program might repeat 
much of what he learned at the technical 
college. Nelms Sr. said the scholarship 
put everything in a new light and they 
would have to carefully look at what was 
best for Daniel. (He has since enrolled at 
TWS.) 

A couple of schools shined at the con- 
test. All four of the students from South 

Tech, St. Louis, Mo., that instructor 
Adam Holt brought to the Tulsa campus 
competition placed in the top 25. Besides 
achieving first- and third-place honors as 
mentioned previously, Paul McManus 
placed eighth and Dan Whitney placed 
twenty-fifth — Fig. 7. In Jacksonville, the 
students from Franklin, Ky., had similar 
success with five of the six students plac- 
ing in the top 25 — Fig. 8. 

"We have a lot of farm boys in our pro- 
gram," Shewmaker said. "Most envision 
taking a job out of high school, but don't 
envision additional training or schooling 
after high school. They need that extra 
education. If I don't encourage that, I'm 
setting them up for failure."• 

Fast Facts about 
Tulsa Welding School 

The stated mission of the Tulsa 
Welding School (TWS) is to produce 
"world-class welders and welding in- 
spectors." 

The school offers the following 
programs: 
• Master Welder — 7 months long 
• Structural Welder — 3M months long 
• Welding Technology Associates De- 

gree — 14 months long — includes 
seven months in the Master Welder 
program and then seven months of 
training in nondestructive testing 
techniques for welding quality as- 
surance/quality control inspector 
(Tulsa campus only). 
The majority of the training is 

hands on; students spend four days a 
week welding and one day each week 
in the classroom. 

A new class starts every three 
weeks; a class graduates every three 
weeks. 

Combined enrollment at the two 
campuses is 1250. 

Cost for tuition, fees, and a kit of 
equipment is $15,500 for the Master 
Welder program. Financial aid and as- 
sistance in obtaining part-time work 
are available. 

Tuition includes a student member- 
ship in the American Welding Society. 

For    more    information,    visit 
www.weldingschool.com or call 

(877) 935-3539 (Tulsa campus) 
(866) 574-2526 (Jacksonville campus) 
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Upgrade Your Terminology Know-How 
The latest edition of A3.0, Standard 

Welding Terms and Definitions, which has 
just recently become available, includes 
significant enhancements to terms relat- 
ing to brazing, resistance welding, and sol- 
dering. It addresses hybrid processes for 
the first time and includes new process 
groupings such as high energy beam weld- 
ing (HEBW) and thermal gouging (TG). 

Following is a sampling of the new 
terms/definitions included in A3.0. 

assembly. One or more components, 
members, or parts fit in preparation for 
joining. 

automatic process (XXXX-AU). An 
operation performed with equipment re- 
quiring occasional or no observation and 
no manual adjustment during its opera- 
tion. Variations of this term are automatic 
brazing, automatic soldering, automatic 
thermal cutting, automatic thermal 
spraying, and automatic welding. 

balling up, brazing and soldering. The 
formation of globules of molten filler 
metal or flux due to insufficient base metal 
wetting. 

brazing alloy. A nonstandard term for 
brazing filler metal. 

brazing flux. A flux used for brazing. 
See noncorrosive flux. See also soldering 
flux and welding flux. 

brazing symbol. A graphical represen- 
tation of the specifications for producing a 
brazed joint. For examples and rules for 
their application, refer to AWS A2.4, Stan- 
dard Symbols for Welding, Brazing, and 
Nondestructive Examination. 

cap, resistance welding. A nonstandard 
term for electrode cap. 

carbon arc brazing (CAB). A brazing 
process using heat from a carbon arc. This 
is an obsolete or seldom used process. 

carbon arc gouging (CAG). A thermal 
gouging process using heat from a carbon 
arc and the force of compressed air or 
other nonflammable gas. See also oxygen 
gouging and plasma arc gouging. 

differential thermal expansion. Di- 
mens©ional effects resulting from differ- 
ences in expansion coefficients and/or 
thermal gradients within a workpiece or 
assembly. 

dissolution, brazing. Dissolving of the 
base material into the filler metal or the 
filler metal into the base material. 

electrode adapter, resistance welding. A 
device used to adapt an electrode to an 

electrode holder. 
electrode holder, resistance welding. A 

device used for mechanically holding and 
conducting current to an electrode or elec- 
trode adapter. 

electrode pickup, resistance welding. 
Contamination of the electrode by the 
base metal or its coating during welding. 

electron beam brazing (EBB). A braz- 
ing process using heat from a slightly de- 
focused or oscillating electron beam. 

flash, arc stud welding. Molten metal 
displaced from the weld joint and con- 
tained by a ferrule. 

flash, flash welding. Molten metal dis- 
placed from the weld joint by expulsion or 
extrusion. 

fiowability, brazing and soldering. The 
ability of molten filler metal to be drawn 
into the joint or spread over the surface of 
the base material. 

gas generator. Equipment producing a 
gas for joining or cutting. 

hand soldering. A nonstandard term 
when used for manual soldering. 

heat input. The energy applied to the 
workpiece during welding. 

hybrid welding. The combination of 
two or more welding processes applied 
concurrently to produce a weld bead or 
nugget. 

incomplete coalescence, solid-state 
welding. A weld discontinuity in which 
complete joining of joint faying surfaces 
has not been achieved. 

joint remelt temperature, brazing and 
soldering. The temperature to which a 
brazed or soldered joint must be raised in 
order to remelt the braze metal or solder 
metal. The joint remelt temperature may 
be higher than the original process tem- 
perature. 

laser beam brazing (LBB). A brazing 
process using a laser beam as the heat 
source. 

liquation, brazing. The separation of a 
low-melting constituent of a brazing filler 
metal from the remaining constituents, 
usually apparent in brazing filler metals 
having a wide melting range. 

manual transgun, resistance welding. A 
transgun configured for manipulation by 
hand. 

off time. The interval between welding 
cycles when operating in a repeat mode. 

oil-bath dip soldering. A dip soldering 
variation using heat from a bath of heated 

oil. See also metal-bath dip soldering and 
salt-bath dip soldering. 

parallel welding, resistance welding. A 
secondary circuit variation in which the 
welding current is conducted through the 
workpieces in parallel electrical paths to 
form multiple resistance spot, seam, or 
projection welds simultaneously. 

plasma arc gouging (PAG). A thermal 
gouging process using heat from a con- 
stricted arc and the force of an orifice gas. 
See also carbon arc gouging and oxygen 
gouging. 

power density. The power per unit area. 
preheat, v. The act of applying heat to 

the workpiece(s) prior to joining, thermal 
cutting, or thermal spraying. 

resistance welding time. The duration 
of welding current flow through the work- 
pieces in single-impuse welding. See also 
weld interval. 

robot gun. A resistance welding gun 
adapted for manipulation by a robot. 

sandwich brazement. A brazed assem- 
bly consisting of layers of dissimilar mate- 
rials joined using preplaced brazing filler 
metal. 

standoff distance, explosion welding. 
The distance between two plates to be 
joined. 

susceptor. An inductively heated com- 
ponent positioned near a joint to aid in 
heating. 

transgun. A resistance welding gun 
with an integral, closely coupled resistance 
welding transformer. 

weld gauge. A device designed for 
measuring the shape and size of welds. 

welding flux, submerged arc welding. A 
granular material comprised of metallic 
and nonmetallic constituents applied dur- 
ing welding to provide atmospheric shield- 
ing and cleaning of the molten weld metal 
and influence the profile of the solidified 
weld metal. This material may also provide 
filler metal and affect the weld metal com- 
position. See active flux, agglomerated 
flux, alloy flux, bonded flux, fused flux, me- 
chanically mixed flux, neutral flux, recon- 
ditioned flux, recycled flux, and virgin flux. 

wetting, brazing and soldering. The phe- 
nomenon whereby a liquid filler metal or 
flux spreads and adheres in a thin contin- 
uous layer on a solid surface. 

workpiece connector. A device used to 
provide an electrical connection between 
the workpiece and the workpiece lead. • 

Excerpted from AWS A3.0M/A3.0:2010, Standard Welding Terms and Definitions. 
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SMU Graduate School Specializes 
in Green and Joining Technolog 

The PhD program at Southern Methodist University works 
to develop advanced manufacturing technologies 

BY HOWARD M. WOODWARD 

Founded in 1911, Southern Methodist 
University (SMU), Dallas, Tex., has a full- 
time faculty of 660, a student-faculty ratio 
of 11 to 1, and nearly 11,000 students from 
the United States and 90 countries in its 
seven degree-granting schools. The uni- 
versity's ten libraries house the largest pri- 
vate collection of research materials in the 
southwest. 

Founded in 1925, the Lyle School of 
Engineering is one of the oldest engineer- 
ing schools in the southwest and boasts a 
well-established graduate program in re- 
search and development in joining tech- 
nologies. It offers eight undergraduate 

and 29 graduate programs, including mas- 
ter's and doctoral degrees through five de- 
partments. Last year, the school granted 
486 engineering degrees. 

In addition to being home to the Re- 
search Center for Advanced Manufactur- 
ing (RCAM) and the Center for Laser- 
Aided Manufacturing (CLAM), the school 
is home to cutting-edge research in areas 
such as network and system security, ad- 
vanced optics, bio-informatics, signal pro- 
cessing, photonics, air-quality, thermal sci- 
ence, and fluid mechanics. For the last 
eight years, the participants in the AWS 
Certified Welding Inspector 9-Year Recer- 

tification Seminar, conducted by AWS Past 
President Ed Bohnart, have visited SMU 
to tour the research center's facilities. 

Current Research 
Projects Underway 

During 2008-2009, the university re- 
ceived $16.54 million in external funding 
for research aimed at solving local, na- 
tional, and global problems. Current re- 
search projects include creating a national 
geothermal database; studying the me- 
chanical and energetic basis of movement 

HOWARD M. WOODWARD (woodward@aws.org) is associate editor of the Welding Journal. 
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Fig. 2 — Shown Dec. 2009, the research team members are from left (front row) PhD 
candidate Wei Huang, Visiting Professor Xianfen Li, Dr. Shiva Gadag, Dr. Aleksandra 
Dimitrovska, PhD candidate Soundharaphandian Santhanakrishnan, and Dr. Shanglu 
Yang; (second row) Dr. Fanrong Kong, PhD candidates Junjie Ma, Prabu Balu, and 
Perry Leggett; (back row) Dr. Rouzbeh Sarrafi, PhD candidate Gilbert Chahine, re- 
search engineer Andrew Socha, Director Radovan Kovacevic, Dr. Eshan Foroozmehr, 
and PhD candidate Moussa Mirehei. 

and human performance; monitoring seis- 
mic wave propagation related to verifying 
international nuclear arms-control 
treaties; studying particle physics at 
CERN's Large Hadron Collider near 
Geneva, Switzerland; monitoring volca- 
noes to provide early warning of erup- 
tions; searching for a glimpse of elusive 
"dark matter" deep within a Minnesota 
mine; developing tiny, high-performance 
camera systems for homeland security and 
the battlefield; determining ancient envi- 
ronments through sedimentary rocks to 
help understand Earth's greatest mass 
extinction 251-million years ago; and 
developing improved antennas for wire- 
less communications, satellite commu- 
nication, and military applications. 

The Engineering School 

The Lyle School is among the fastest- 
growing engineering schools in the coun- 
try. In the last four years, the enrollment 
has doubled, and in the last eight years the 
school has added three new buildings, the 
latest was opened April 16, 2010 — Fig. 1. 
Two of the buildings are designed to meet 
Leadership in Energy and Environmental 
Design (LEED) green building standards. 

In 1997, Radovan Kovacevic joined the 
SMU faculty as the Herman Brown Chair 
Professor in Mechanical Engineering. A 
Fellow of AWS, ASME, and SME, Dr. Ko- 
vacevic's main objective was to develop an 
internationally recognized program in ad- 
vanced manufacturing. For the last 12 
years he has worked with more than 100 
graduate students, visiting scholars, and 
undergraduate interns; published and pre- 
sented with his research team more than 
250 technical papers; and was awarded 
four U.S. patents. The R&D programs in 
advanced manufacturing, funded by state 
and government agencies. The Brown 
Foundation, and industry, with more than 
$15 million, were developed to revolve 
around the joining technologies. 

Currently, Dr. Kovacevic's major re- 
search areas include laser cladding, micro- 
plasma powder cladding, metal deposition 
using electron beam melting, laser weld- 
ing, hybrid laser-arc welding, friction stir 
welding, paint stripping by direct diode 
laser, development of lead-free solders re- 
inforced with nanoparticles, mitigation of 
tin whiskers growth, laser beam welding of 
galvanized high-strength steels in a gap- 
free lap joint configuration, and laser mi- 
crowelding and machining. 

Industry's Involvement 
with the SMU Research 
Center 

In order to respond to industry's needs 
and better educate its undergraduate and 
graduate students in the area of manufac- 
turing engineering, the Research Center 
for Advanced Manufacturing (RCAM) 
was established September 1999 — Fig. 1. 

In 2005, SMU was awarded a National 
Science Foundation grant to join the 
multi-university Industry/University Co- 
operative Research Center (I/UCRC) for 
Lasers and Plasmas for Advanced Manu- 
facturing (CLAM). The other I/UCRC 
members are the University of Virginia, 
University of Michigan, and University of 
Illinois at Urbana-Champaign. 

CLAM's industrial partners include 
Lockheed Martin Missiles and Fire Con- 
trol, General Motors, the Army Research 
Laboratory, Halliburton Energy Services, 
Trinity Industries, Lee Laser, and Truth 
Innovative Technologies (Germany). 

Commenting on the centers, Blair 
Carlson, research program manager at 
GM LLC, Warren, Mich., said, "General 
Motors is a founding member of RCAM 
and CLAM (Industry/University Cooper- 
ative Research Center for Lasers and Plas- 
mas) and has supported work on a number 
of R & D projects of interest to our indus- 
try. Most recently, we have collaborated 
with Dr. Kovacevic on ground-breaking 
work to achieve zero-gap laser welding of 
galvanized steels in lap joint configura- 
tion." Carlson explained, "The initial con- 
cept was a hybrid process, which is techni- 
cally feasible but not attractive from a 
manufacturing perspective. Continued 
work has now shown that this can be 
achieved using a single standard laser 
process, which is in line with our current 
manufacturing bill of process thereby fa- 
cilitating the transfer of technology from a 
lab bench to production. Recently, GM 
hired one of Dr. Kovacevic's graduate stu- 
dents for a senior research engineer posi- 
tion in the GM China Science Lab." 

Ernest D. Levert, AWS president 
(2002-2003) and senior staff manufactur- 
ing engineer, Lockheed Martin Missiles 
and Fire Control, stated, "Lockheed Mar- 
tin Missiles and Fire Control is a founding 
industrial member of RCAM and CLAM. 
For the past ten years, RCAM's research 
teams have been working on a number of 
R&D projects of interest to our company, 
such as friction stir welding of dissimilar 
aluminum alloys, a feasibility study of 
using variable-polarity plasma arc welding 
for repair of high-value aluminum parts. 
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Fig. 3 — Research engineer Fanrong Kong (seated) demonstrates hy- 
brid fiber laser arc welding of thick plates for (from left) Shanglu Yang, 
Radovan Kovacevic, Andrew Socha, Xianfen Li, andJunjie Ma in the 
SMUMultiFab System Laboratory. 

Fig. 4 — PhD candidate Wei Huang (right) explains to Dr. Kovacevic 
a newly developed laser-based machine vision system for joint track- 
ing, adaptive fill control, and postweld inspection. 

SMU 
Southern Methodist 

University 
RCAM & CLAM 

3101 Dyer St. 
Dallas, TX 75205 

(214) 768-4865 

www. lyle. smu. edu/rcam 
www. lyle. smu. edu/clam 

Contact: Dr. Radovan Kovacevic 
kovacevi@lyle. smu. edu 

development of a rapid manufactur- 
ing/repair system based on laser cladding, 
real-time visualization of the molten pool, 
rapid manufacturing by electron beam, 
study the mechanism of cathodic cleaning 
of aluminum oxides, and hybrid laser arc 
welding of difficult-to-weld materials." 
Levert explained, "While every project is 
a success story in itself, the success of the 
project aimed at improving hybrid laser 
arc welding holds great promise. This 
project has been an excellent example of 
successful collaboration between industry 
and academia where research finds direct 
application. The SMU RCAM and CLAM 
provide an outstanding environment for 
educating and training the next-genera- 
tion of research engineers. We are espe- 
cially pleased that we have been able to 

engage graduate students and allow them 
to work directly with engineers and re- 
searchers from industry. 

Steve Smith, vice president of engi- 
neering. Trinity Industries, Inc., stated, 
"Trinity Industries recruits engineering 
students with a strong interest in manu- 
facturing who have a good balance of the- 
oretical engineering and hands-on experi- 
ence. SMU's Research Center for 
Advanced Manufacturing has consistently 
attracted top graduate students with a 
strong interest in welding and manufac- 
turing. Our experience with SMU's engi- 
neering students has been outstanding." 

Dr. Geoffrey Orsak, dean, SMU Lyle 
School of Engineering, stated, "The 
RCAM and CLAM have brought a great 
deal of international visibility to the SMU 
Lyle School of Engineering. The quality 
and impact of the work conducted in these 
two aligned centers is simply spectacular." 

The Research Teams 

The current RCAM's and CLAM's re- 
search teams include nine PhD candi- 
dates, four research engineers, a Visiting 
Professor, an undergraduate intern, and 
the director of the centers — Fig. 2. Just in 
the last year, five PhD students have grad- 
uated from these programs. 

The RCAM and CLAM are interna- 
tionally recognized for the work done on 
the development of a number of cutting- 
edge technologies such as rapid manufac- 
turing processes based on a combination 
of additive processes (the deposition of 
material by different arc welding 
processes and laser cladding) with sub- 
tractive processes (milling, drilling, and 
turning), friction stir welding, electron 

beam materials processing, abrasive wa- 
ter] et materials processing, micromachin- 
ing by short pulse laser, hybrid welding of 
difficult-to-weld materials, surface modi- 
fication in order to improve the resistance 
to heat, corrosion, abrasion, and, erosion, 
paint removed by a high-power direct 
diode laser and other innovative projects 
— Figs. 3, 4. The RCAM and CLAM lab- 
oratories are well-equipped with the latest 
lasers, welding, cutting, and diagnostic 
equipment to facilitate the students' work 
in these areas. 

The Laboratories 

The SMU RCAM encompasses numer- 
ous laboratories, including Electron Beam 
Materials Processing, Abrasive Waterjet 
Materials Processing, R&D in Welding, 
Friction Stir Welding, Sensing and Control, 
Materials Characterization, Electroplating, 
and CAD/CAM. The CLAM has the fol- 
lowing laboratories: Laser Materials Pro- 
cessing, Rapid Manufacturing, Reverse En- 
gineering, Hybrid Welding, and 
Micromachining. The research activities 
are supported with the most advanced re- 
search and manufacturing equipment and 
software valued at more than $12 million in 
addition to a well-equipped machine shop 
and computing facility. 

The SMU RCAM has developed an in- 
tegrated platform for demonstrating and 
expanding the concept of multifabrication 
(MultiFab) where robotized additive op- 
erations based on laser cladding, mi- 
croplasma powder cladding, and control- 
lable metal deposition by gas metal and 
gas tungsten arc welding are combined 
with high-speed multiaxis machining via 
integrated software to control the CMC- 
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based system. The MultiFab platform can 
be additionally configured with dimen- 
sional scan capability for reverse engi- 
neering, as well as for in-process and post- 
process inspection. Different engineering 
materials in the form of powders can be 
used to manufacture components such as 
Ni-alloys, tool steel, metal-ceramic com- 
posites, etc. The result of this work is the 
developed prototype of the MultiFab sys- 
tem for rapid manufacturing and repair 
for which Kovacevic was awarded a U.S. 
patent in 2006. 

Students' Life on Campus 

The school has implemented a gender- 
parity initiative with the goal to be the first 
school in the nation to enroll 50% female 
undergraduates. Currently, the Lyle 
School of Engineering has more than 35% 
female enrollment, which is much better 
than the national average of 19%. 

Nearly 2000 undergraduate and gradu- 
ate students live in 14 residence halls and 
two houses. About 2300 students are 
members of sororities and fraternities. 
The university employs 1779 students, in- 
cluding 33 postdoctoral, 674 graduate, and 
1072 undergraduate students. 

THE AMERICAN WELDER 
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Students can gain valuable leadership 
experience through participation in the 
nearly 180 campus organizations. More 
than 2500 student volunteers serve annu- 
ally through approximately 70 nonprofit 
agencies. Students also have the opportu- 
nity to participate in service-learning 
courses and alternative spring break na- 
tional service projects. 

The SMU Service House (SMUSH) is 

home to 28 student volunteers that offers 
a one-of-a-kind experience for serving 
others. It is a unique community of on- 
campus residents who care deeply for the 
community. Throughout the semester, 
"SMUSHies" perform a wide variety of 
service-oriented projects, ranging from 
providing after-school activities for kids in 
the Dallas area to assisting needy people, 
to cleaning up White Rock Lake.4 
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Measurement and Estimation of Weld Pool 
Surface Depth and Weld Penetration in 

Pulsed Gas Metal Arc Welding 

A relationship between a change in arc voltage at peak current and depth of joint 
penetration was established 

BY Z. WANG, Y. M. ZHANG, AND L. WU 

i ABSTRACT 

The weld pool surface may contain 
sufficient information to determine weld 
penetration. In this study, a high-speed 
camera-based vision system was used to 
image the weld pool surface during gas 
metal arc welding (GMAW). To calculate 
the depth of the weld pool surface from 
the acquired image, a calibration proce- 
dure is proposed to determine the pa- 
rameters in the calculation equation. 
Welding parameters were designed to 
conduct   a  series  of pulsed  GMAW 

(GMAW-P) experiments. Modeling 
using experimental data shows that the 
change of the weld pool surface depth 
during the peak current period can pre- 
dict the depth of the weld penetration 
with adequate accuracy. However, a di- 
rect application of this result is compli- 
cated by the need for a vision system. To 
find a method that can be used to moni- 
tor the weld penetration using signals 
that are easily measurable in manufac- 
turing facilities, a possible relationship 
between a change in weld pool surface 
depth and a change in arc voltage was an- 

alyzed. The analysis suggested that the 
change in arc voltage during the peak 
current period may reflect accurately the 
change in weld pool surface depth during 
the peak current period. As a result, it is 
proposed that the depth of the weld pen- 
etration be determined from the change 
in arc voltage during the peak current pe- 
riod. The modeling result shows that the 
change in arc voltage during peak current 
can indeed provide an accurate predic- 
tion for the depth of the weld penetra- 
tion during GMAW-P. 

o 
DC 
< 
LU 
CO 
LU 
DC 

Introduction 

Gas metal arc welding (GMAW) can 
be considered the most widely used arc 
welding process, preferred for its versatil- 
ity, speed, and easy application in robotic 
automation. Pulsed GMAW (GMAW-P) 
is used to achieve a controlled metal trans- 
fer process over wide ranges of heat and 
mass input levels (Refs. 1, 2). It uses a low 
amperage to maintain the arc and a peak 
amperage to melt the welding wire and de- 
tach the resultant droplet. As a result, the 
desired spray transfer can be achieved at 
low average currents (Refs. 3, 4). 

Weld penetration plays a fundamental 
role in determining the mechanical 
strength of welds, and thus, its control is 

Z. WANG and Y. M. ZHANG (ymzhang® 
engr.uky.edu) are with the State Key Laboratory of 
Advanced Welding Production Technology, Harbin 
Institute of Technology, Harbin, China; and Cen- 
ter for Manufacturing and Department of Electri- 
cal and Computer Engineering, University of Ken- 
tucky, Lexington, Ky. L. WU is with the State Key 
Laboratory of Advanced Welding Production 
Technology, Harbin Institute of Technology, 
Harbin, China. 

critical. This study concerns partial pene- 
tration applications where the base metal 
is not fully melted through its entire thick- 
ness. For partial penetration applications, 
how deep the base metal is melted is re- 
ferred to as the depth of weld penetration. 
This depth is often used as the measure- 
ment of the weld penetration. It is appar- 
ent that the depth of weld penetration is 
not directly visible. Many methods have 
been introduced to estimate it based on in- 
direct measurements such as geometrical 
parameters of the weld pool (Ref. 5), tem- 
perature field (Ref. 6), oscillation fre- 
quency (Refs. 7, 8), and arc voltage (Ref. 

KEYWORDS 

Weld Penetration 
Weld Pool Surface 
Monitoring 
Modeling 
GMAW-P 
Machine Vision 

9). To obtain indirect measurements, vari- 
ous techniques such as vision (Refs. 5,10), 
ultrasonic (Ref. 11), acoustic emission 
(Ref. 12), and thermal (Ref. 6) have been 
used. However, most of those efforts fo- 
cused on gas tungsten arc welding 
(GTAW). The GTAW process is less com- 
plex and much more stable in comparison 
with GMAW, which is the concern in this 
study. The GMAW process uses a con- 
sumable wire as an electrode to improve 
the productivity, and the resultant metal 
transfer of the melted wire complicates the 
process. Because of the metal transfer, the 
droplets impact the liquid weld pool peri- 
odically and cause the weld pool to fluctu- 
ate. For the pulsed GMAW studied in this 
paper, the arc pressure also changes peri- 
odically, resulting in significant fluctuation 
in the weld pool surface. The resultant 
complexity added additional difficulties to 
obtain indirect measurements needed to 
estimate the weld penetration. 

Among the possible indirect measure- 
ments, the weld pool surface appears to be 
the most promising one with sufficient in- 
formation to estimate the weld penetra- 
tion. This is because many skilled welders 
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Fig. 1 — Schematic diagram for SD measurement. 

Fig. 3 — Calibration principle. 

Fig. 2 — The SD measurement principle. 

axe capable of controlling the weld pene- 
tration only based on observation of the 
weld pool surface. Hence, methods have 
been proposed to measure the three- 
dimensional surface of the weld pool using 
structured-light and diffuse glass (Ref. 13), 
structured light and calibrated camera 
(Ref. 14), specular reflection from the 
weld pool (Refs. 15,16), shape from shad- 
ing (Ref. 17), binocular stereo vision (Ref. 
10), and its variant biprism stereo vision 
(Ref. 18). In another effort, Zhang and 
Yan measured the average height of the 
weld pool tail boundary, i.e., depth infor- 
mation from a geometry approximation 
model in GMAW-P for thin plate (Ref. 
19). Unfortunately, these methods are 
largely based on vision, and the suitability 
of their use in manufacturing facilities 
needs to be improved before they may be 

actually applied. 
This paper explores 

the development of a 
simple yet innovative 
method to effectively 
derive the depth of the 
weld pool surface un- 
derneath the arc (re- 
ferred to as the surface 
depth or SD hereafter) 
and relate the depth of 
the weld penetration 
(penetration depth or 
PD hereafter) with it. 
In order to study their 
relationship, SD is 
measured directly using 
machine vision from 
high-speed cameras. To 
use signals that are eas- 
ily measurable to pre- 
dict PD, the arc voltage 
is also measured and 
related to PD. 

Vision-Based Measurement 
Principle 

A high-speed camera, OLYMPUS i- 
SPEED, which is capable of capturing im- 
ages up to 33,000 frames per second and 
of directly imaging the weld pool under 
the presence of the arc, is fixed in the 
upper side of the weld pool with angle p to 
view the weld pool as shown in Fig. 1. The 
welding gun is perpendicular to the work- 
piece surface. For convenience of discus- 
sion, a welding gun coordinate system 
OXYZ is established as shown in Fig. 1 
with the workpiece upper surface as the 
OXY plane, gun axis as the Z-axis, and 
weld joint and travel direction as the 
X-axis. 

A vision-based method for SD meas- 

urement is shown in Fig. 2. The SD in this 
paper refers to the maximum weld pool 
surface depth below the OXY plane, 
which can be measured using the Z-axis 
coordinate of the intersection between the 
Z-axis and the weld pool surface. A pin- 
hole camera model is employed in this 
study. The scale in Fig. 2 has been ad- 
justed for better illustration. There are 
three coordinate systems including the 
camera coordinate system (OcXcYcZc), 
the image coordinate system (OjXjYi), 
and welding gun coordinate system. The 
object plane is parallel to the image plane 
and forms an angle (3 with Z-axis. When 
the weld pool surface rises such that the 
intersection between the Z-axis and the 
weld pool surface rises from PQ to P2, the 
corresponding point in the object plane 
changes from P0Q to P02 and the corre- 
sponding point in the image plane changes 
from PJQ to Pj2- The SD can thus be meas- 
ured as 

rf, = -|P2P0|=-|Po2Po0|/cosp(l) 

where ds denotes the SD and a nega- 
tive/positive ds indicates a weld pool sur- 
face above/below the OXY plane. 
Similarly, if the weld pool surface lowers, 
the SD will be 

ds = I P0iP0o I/cos P 

Define Sc as 

Sr = I PoiPoO l/l PiiP.-n I rojro0 ifiO 

(2) 

(3) 

where Pj; is the image point of P; (j = 1, 
2) in the image plane while P0; is the cor- 
responding point in the object plane. 
Then, 

ds = ±SC x I PjiPjo I/cos p (4) 
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Fig. 4 — Illustration of observation orientation in calibration. Fig. 5 — Image of the calibration circle with cross. 

Hence, 

ds = scx(yii-yioycos^ (5) 

where y^ and y^Q are the y-ordinate of Pj: 
(j = 0,1, 2) and the origin, respectively, in 
the image. 

It is apparent that parameters (Sc and 
P) and position of the origin in the image, 
i.e., 0{xiQ,yiQ), are needed in order to cal- 
culate the SD. To this end, a calibration 
based method was used. 

Calibration 

A circle has no directionality. Using 
this characteristic of a circle, a calibration 
procedure was designed to determine Sc, 
P, and 0(xiQ,yiQ). A calibration circle with 
a cross was placed right below the wire tip 
and adhered to the workpiece upper sur- 
face as shown in Fig. 3. 

Ideally, the optical axis of the camera 
forms no angle with the OYZ plane; how- 
ever, there must be a small angle, denoted 
as 6 between them — Fig. 4. In addition, 
the camera may also have a small rotation 
angle (|) as shown in Fig. 4. As the circle has 
no directionality, the image of the circle 
will be an ellipse whose long axis is equal 
to the diameter of the circle and center is 
the center of the circle. If the parameters 
of the ellipse, including center position 
(XQ, YQ), major semi-axis a, minor semi- 
axis b, and rotation angle of the ellipse a 
are obtained from image processing, one 
can easily determine 

O = iX0,Y0) (6) 

4) =-a (7) 

Sc = rla (8) 

where r is the actual radius of the circle in 

Fig. 6 — Image processing and parameters extraction for calibration. A - 
verting; C — ellipse fitting; D — lines fitting. 

- Binarization; B — image in- 

millimeter. Further, 

P =arcsin(5 /a) (9) 

Also, the slopes and intercepts of the lines 
kfo , bfo , kv , bv can be obtained from 
image processing. Define a' = arctan(^) 
and cp = a'-a, then 

9 = arcsin(sin cp / sin p)       (10) 

The image of the calibration circle is 
shown in Fig. 5. The area where the loca- 

tion of the calibration circle is selected to 
process, and the image processing results 
are shown in Fig. 6. The parameters for 
the ellipse and lines can easily be obtained 
from the processed image. 

Measurement Algorithm Test and 
Error Analysis 

The test principle is shown in Fig. 7. 
Two metal plates of identical size but dif- 
ferent thickness are prepared with identi- 
cal homocentric round orifices as shown in 

Table 1 — Measurement Algorithm Test Result 

Calculated Thickness (mm) Actual Thickness (mm) 

6.72 6.35 

Relative Error (%) 

5.76 
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Fig. 7 — Schematic diagram for measurement algorithm test. 
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Fig. 7(1). After positioning the camera 
and reference plate, the reference plane, 
i.e., the top surface of the reference plate, 
is imaged as shown in Fig. 7(2). Then the 

test plate is positioned on top of the refer- 
ence plate with the two homocentric ori- 
fices perfectly aligned and imaged as 
shown in Fig. 7(3). The two images are 

Table 2 — Calculated Parameters List 

Parameters 

Average welding current (/0) (A) 
Average welding voltage {Ua) (V) 
Average peak voltage ([/„) (V) 
Average base voltage (C/^) (V) 
Change of welding voltage in every peak period (AC/„,) (V) 

Average change of welding voltage in peak period (AfT) (V) 
Average SD in peak period (d,) (mm) 
Change of SD in every peak period (ArfJ() (mm) 

Average change of SD in peak period (Arfj) (mm) 
Weld width (R^) (mm) 
Average weld penetration (d„) (mm) 

Values 

192.0 
30.4 
33.6 
27.7 

3.83 
2.13 
0.75 
3.33 
1.38 
2.28 

-0.33 
0.56 
0.52 
1.01 
0.56 
0.38 
0.61 
6.57 
2.63 

then processed for the center points of the 
two ellipses, which can be used to calcu- 
late the thickness of the test plate. 

In this study, both of the two plates are 
100 x 50 mm, while the thickness is 2.54 
mm and 6.35 mm for the reference and 
test plate, respectively. The diameters of 
the two identical round orifices are both 
6.35 mm. The two original images are in 
Fig. 8A and B. The ellipse fitting and line 
fitting results are shown in Fig. 8C and D. 
The results of the thickness calculation are 
given in Table 1. 

As can be seen in Table 1, there is an 
error between the actual and calculated 
thickness. This error can be considered an 
estimate of the error for the proposed 
depth calculation algorithm when the weld 
pool surface changes for 6.35 mm. This 
error occurs because the algorithm shown 
in Fig. 2 is actually an approximation of 
the accurate camera model. As shown in 
Fig. 9, the error produced by the approxi- 
mation is | FT" |. The error is caused by the 
approximation used, so it is an inherent 
error of the depth calculation algorithm. 
The relative inherent error (6) is 

d = {\PP"\-\PP'\)l\PP'\ 

cosry 

cos(/J-J7)cos/J (11) 

It is apparent that, if r| -» 3, then 6 -» 
0. In the case above, fS and r| can both be 
calculated from Equation 9, i.e., (3 = arc- 
sin^ la) using a and b from the image of 
the reference plate and r| =arcsin(fo / a) 
using a and b from the image of the test 
plate, resulting in fS = 0.576 and r| = 0.548. 
The relative inherent error is thus 2.67%. 

There are additional error sources in- 
cluding possible unwanted self rotation of 
the camera, a small gap between the two 
plates used in the test, calculation error in 
calculating the centers of the two ellipses, 
and so on. The error given in Table 1 is the 
result of all these sources. However, in ac- 
tual measurement, the change of the weld 
pool surface depth is much smaller than 
6.35 mm used in the above test such that 
the error caused by the approximation of 
camera model is much reduced. Hence, in 
actual measurement, the error will be 
much smaller than 5.76% although 5.76% 
should be considered an acceptable accu- 
racy for weld penetration control. 

Table 3 — Welding Parameters when C = 11.4 

No. TS (m/min) WFS (m/min) 

3.43 
4.11 
4.80 
5.49 

11 0.30 
12 0.36 
13 0.42 
14 0.48 

8(A) ^(A) V(ms) 4(A) f6(ms 

135 300 8 70 20.3 
162 300 8 70 12 
189 300 8 120 12.9 
216 300 8 180 18.7 
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Fig. 8—Measurement algorithm test images. A — Reference plane; B — test plane; C —fitting result for the reference plane; D —fitting result for the test plane. o  z 
5 

puter and stored in the host computer.       ^J 

Surface Depth Measurement ^ 
Experiment 

An experiment was conducted to meas- 

Experimental Setup 

The experimental setup is shown in 
Fig. 10. The welding machine runs at con- 
stant current (CC) mode and the current is 
controlled by the target computer through 

D/A. The Olympus i-Speed II camera ac- 
quires images at 1000 frames per second 
and stores them in a CF (compact flash) 
card. The arc voltage and actual current 
are synchronized with the images as shown 
in Fig. 11, measured by the target com- 

Table 4 - — Welding Parameters when C - = 13.1 

No. TS (m/min) WFS (m/min) 4(A) 4(A) tp{ms) 4(A) tb{ms) 

21 0.30 3.94 155 300 8 70 13.6 
22 0.36 4.72 186 300 8 70 7.9 
23 0.42 5.51 217 300 8 120 6.8 
24 0.48 6.30 248 300 8 180 6.1 

Table 5 — Welding Parameters when C = 14.8 

No. TS (m/min) WFS (m/min) 4(A) 4(A) V(ms) 4(A) tb{ms) 

31 0.30 4.45 175 300 8 70 9.5 
32 0.36 5.33 210 300 8 70 5.1 
33 0.42 6.22 245 300 8 120 3.5 
34 0.48 7.11 280 300 8 180 1.6 
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Fig. 9 — Error analysis. Fig. 10 — Experimental setup. 
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ure the weld pool surface depth where two 
6.3-mm-thick mild steel (C1018) plates of 
300 x 25.4 mm were welded in a square- 
groove butt joint with a 1.5 mm root open- 
ing in the flat position. The welding gun 
stayed stationary and the workpiece trav- 
eled with the welding tractor at a constant 
speed of 0.42 m/min. The contact tip to 
workpiece distance (CTWD) was 12 mm. 
The welding wire used was 1.2 mm (0.045 
in.) mild steel ER70S-3. The wire feed 
speed (WFS) was 4.8 m/min (189 in./min). 
The welding current was pulsed between 
peak current 300 A and base current 120 
A. The pulse period was 20.9 ms and the 
duty ratio was 38.3%. The shielding gas 
was pure argon and the flow rate was 18.9 
L/min (40 ft3/h). 

A weld pool image obtained by the 
high-speed camera is shown in Fig. 12. 
The center of the weld pool surface is de- 
fined as the center of the elliptical weld 
pool and is marked by the red asterisk as 
shown in Fig. 12. 

Using the algorithm developed earlier, 
SD in the peak current period can be cal- 
culated and synchronized with the welding 
current/voltage waveforms as shown in 
Fig. 13. The average SD can also be 
calculated 

ds={-Eds)/k (12) 

where k is number of the SD measure- 
ments used. Because the weld pool surface 
is fluctuating due to the metal transfer, 
measurement averaging is necessary. 

Denote any SD measurements in the 
ith peak period as a rf5;-. The change of the 
SD in the ith peak period is 

Msi = max{dsi) - mm(dsi) (13) 

The average change in different peak pe- 
riods is 

^ = I J ^i I /« 
V i-i        I (U) 

Arf  = 

where n is the number of peak current pe- 
riods of concern. 

All above measurements from the ex- 
periment are listed in Table 2 together 
with other parameters/variables such as 
the change of the voltage in the ith peak 
period (At/•-) and the average change of 
voltage in different peak periods (At/), 
which will be discussed later, the weld 
width (Wf), and the average of the weld 
penetration (dp) that was measured 
through the gap from the backside. 

Modeling 

Experiment Design 

In analyzing the GMAW process, not 
only the welding current/voltage, but also 
the wire feed speed and welding travel 
speed (TS) affect SD and PD. When the 
wire feed speed increases or the travel 
speed decreases, the PD increases. To con- 
centrate the study on the effect of welding 

Table 6 — Welding Parameters when C = 16.5 

WFS (m/min) 

4.95 
5.94 
6.93 
7.92 

No. TS (m/n 

41 0.30 
42 0.36 
43 0.42 
44 0.48 

8(A) ^(A) V(ms) 4(A) tb{ms 

195 300 8 70 6.7 
234 300 8 70 3.2 
273 300 8 120 1.4 
312 324 8 300 S 

Table 7 — Welding Parameters when C = 18.2 

No. TS (m/min) WFS (m/min) 

51 
52 
53 
54 

0.30 
0.36 
0.42 
0.48 

5.46 
6.55 
7.65 
8.74 

4(A) 4(A) 
215 300 
258 300 
301 302 
344 388 

V(ms) 4(A) tb{ms) 

70 4.7 
70 1.8 
00 8 
00 S 
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Fig. 11 — Synchronization of measurements. 

current/voltage, the metal deposition can 
first be controlled at a constant C. 

Fig. 12 — Weld pool image and weld pool surface center. 

WFS ITS = C (15) 

Then C can be changed in order to 
study the effect from the metal deposition 
on the SD and PD. 

When designing an experiment, the 
travel speed is first specified at a value 
from 0.3 m/min to 0.48 m/min, typical for 
GMAW. Then the wire feed speed is de- 
termined based on C used. The average 
welding current has been determined ap- 
proximately by the wire feed speed and is 
used as a constraint in the current pulse 
waveform design. Also, to facilitate the 
possibility where the arc voltage is easily 
measurable in manufacturing facilities 
with SD, the effect of the current on the 

relationship between 
arc length and arc 
voltage needs to be 
overcome. Hence, the 
peak current and its 
period are set con- 
stants and the base 
current and its period 
are determined based 
on the average cur- 
rent. In this study, 300 
A and 8 ms were used 
as the peak current 
amperage and period. 
The welding parame- 
ters designed are 
shown in Tables 3-7 
for five series of ex- 
periments with five 
different C. 

• • 

i: 
Wbmmmft 

* . ** 

L^_ 

.. - 

J^ 

(/) 

O 
Fig. 13 — Welding currentIvoltage and SD. Current and voltage signals ^P* 

shown are averages of the measurements for the present and last previous ^" 
point. [J 

LU 
< > 

> 

dp 
(mm) 

1.62 
2.51 
2.63 
2.64 
1.93 
2.58 
3.01 
3.23 
2.45 
2.83 
3.27 
3.31 
2.60 
3.27 
3.33 
3.45 
2.93 
3.74 
4.09 
4.35 

Table 8 — Experimental Results for Modeling 

No. 

11 
12 
13 
14 
21 
22 
23 
24 
31 
32 
33 
34 
41 
42 
43 
44 
51 
52 
53 
54 

c h Welding Voltage (V) 
(A) ^a UP vb 

1.4 136.8 26.4 31.3 22.4 
1.4 158.6 28.2 32.4 24.4 
1.4 192.0 30.4 33.6 27.7 
1.4 218.1 31.3 33.8 29.7 
3.1 154.1 27.9 31.9 23.8 
3.1 182.1 30.1 34.1 25.7 
3.1 212.1 30.4 33.4 27.1 
3.1 246.4 32.7 34.4 30.6 
4.8 176.4 30.1 34.1 26.4 
4.8 211.4 31.7 35.2 27.6 
4.8 243.6 32.0 34.2 28.8 
4.8 275.9 34.8 35.9 33.4 
6.5 192.4 30.7 34.3 26.6 
6.5 230.1 32.5 34.8 28.8 
6.5 271.7 34.5 35.5 32.4 
6.5 308.2 35.6 36.2 35.0 
8.2 211.1 31.5 34.6 27.6 
8.2 254.8 33.4 34.9 30.2 
8.2 298.3 35.1 35.6 34.5 
8.2 334.9 37.1 38.4 35.7 

ds 

(mm) 

0.45 
0.28 

-0.33 
-0.16 

0.33 
0.16 

-0.17 
-0.31 

0.31 
0.05 
0.04 
0.69 
0.15 
0.02 
0.30 
1.00 

-0.43 
-0.01 

0.33 
1.05 

Ms 

(mm) 

0.84 
0.72 
0.61 
0.45 
0.68 
0.49 
0.44 
0.41 
0.57 
0.43 
0.40 
0.38 
0.42 
0.37 
0.33 
0.17 
0.39 
0.30 
0.24 
0.16 

At/ 
(V) 

3.59 
2.46 
2.28 
1.93 
3.19 
1.65 
1.16 
1.05 
2.23 
1.28 
0.99 
0.76 
1.82 
1.22 
0.81 
0.74 
1.73 
1.06 
0.79 
0.94 

Wf 
(mm) 

6.38 
6.70 
6.57 
5.61 
7.85 
6.87 
8.90 
6.59 
8.17 
8.81 

11.13 
7.88 
8.66 

10.83 
8.98 
8.55 

11.54 
9.17 

14.69 
7.41 
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Fig. 14 — Relationship between Ms and weld penetration when C =11.4.     Fig. 15 — Different penetrations M^ A — Peakperiod;B—peak period in deeper 
penetration;    C    —    base   period;    D    —    base   period    in    deeper 
penetration. 
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Fig. 16 — Modeling. A — Nonparametric graphic model; B —plane model. 

Results and Discussion 

Using the welding parameters in Tables 
3-7, five series of experiments were con- 
ducted and the results are given in Table 8. 

As can be seen from Table 8, when 
WFS/TS is constant, with the increase in 
the average current, average change of SD 
in peak period decreases, while PD in- 
creases. Take C = 11.4 as an example; the 
relationship between the average change 
of SD in peak periods and the PD is shown 
in Fig. 14. 

In analyzing the GMAW-P process, 
when the impact of droplets is not consid- 
ered, the front of the weld pool head is 
pressed down by the arc and the molten 
metal flows upward to the tail of the weld 
pool during the peak period as shown in 
Fig. 15A. In the base period, the molten 
metal flows back to the front due to the 

decrease of the arc pressure and the weld 
pool surface rises as shown in Fig. 15C. 
When the metal deposition is unchanged, 
the SD and arc length will increase if the 
PD increases as shown in Fig. 15B. 

From another point of view, if the weld 
penetration increases, it must be caused ei- 
ther by an increase in the base current or a 
decrease in the base period because the 
peak current amperage and period are 
kept constant. Since the arc pressure in the 
base period will increase if the base current 
increases or the molten metal will have less 
time to flow back if the base period time 
decreases, a deeper penetration will result 
in that less metal flows back by the end of 
the base period as shown in Fig. 15D. Fur- 
ther, it is likely that the weld pool surface 
will be pushed to the same level due to the 
unchanged peak current amperage and pe- 
riod. Hence, the change of SD during the 

peak period would tend to reduce as was 
observed from Table 8 and Fig. 14. 

When the droplet is taken into consider- 
ation, the change of SD in peak current pe- 
riod should change. However, the peak 
current amperage and period are main- 
tained unchanged and do not change with 
experiments. The effect of the impact of the 
droplet on the change of SD should be con- 
sidered unchanged with experiment. Hence, 
the droplet should not change how the av- 
erage change of SD in peak period is related 
to the weld penetration when the WFS/TS 
is constant in the GMAW-P process. 

Taking WFS/TS as a factor into ac- 
count, the weld penetration is the function 
of Ms and WFS/TS 

dp=f{Ms, WFS/TS)        (16) 

The interpolation of data can give a non- 
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accuracy is as good as 
the plane model. 
Hence, the depth of 
the weld penetration 
can be predicted, 
with an acceptable 
accuracy, by the 
change of the weld 
pool surface depth 
during the peak cur- 
rent period. 

Modeling for 
Practical 
Application 

Fig. 18 — AUvs. Ads. 

parametric graphic model for the rela- 
tionship (Equation 16) as shown in Fig. 
16A. As can be seen, the surface in Fig. 
16A is close to a plane. Hence, a plane 
model can be fitted 

d    = 
+ 4.31 

3.34  x  Ad,   +0.01 WFS/TS 
(17) 

with a standard deviation of 0.27 mm. The 
fitting plane is shown in Fig. 16B with the 
interpolation of data. This linear plane 
model has sufficient accuracies for weld 
penetration control in the GMAW-P 
process. 

Analysis of Model 17 shows that the 
second term with WFS/TS has little con- 
tribution to the weld penetration. Hence, 
it is possible that the model can be simpli- 
fied without consideration of WFS/TS. 
Using a straight line to fit, the result is 
shown in Fig. 17B and the resultant model 
is 

3.45 x A^ + 4.51 (18) dp=- 

While the result 
that the depth of the 
weld penetration can 
be predicted by the 
change of the weld 
pool surface depth 

during the peak current period is funda- 
mental, its direct application in penetra- 
tion control in manufacturing facilities 
could be complex if the weld pool surface 
depth is measured using a machine vision 
method. To find a method to monitor the 
weld penetration using signals that are 
easily measurable in manufacturing plants, 
a possible relationship between the change 
in weld pool surface depth and a change 
in arc voltage is thought because 1) a sur- 
face change will cause the arc length to 
change, and 2) a change in the arc length 
can be measured from the arc voltage. In 
the peak current period, the current is 
constant and the arc voltage is only deter- 
mining the arc length. Hence, it is possible 
that the change of the arc voltage in the 
peak current period may reflect a change 
in weld pool surface depth. 

For quantitative studies, let's similarly 
define the change of the voltage in the ith 
peak period as 

with a standard deviation of 0.27 mm. The MJpi = max{Upi)-mm{Upi) ptJ Jpi) (19) 

and the average change in different peak 
periods as 

At/ [%aj'¥ (20) 

From the experimental data as given in 
Table 8, Fig. 18 is obtained. It is apparent 
that At/ and M.s are highly correlated as 
expected. A model can be easily estab- 
lished to correlate them. 
Using At/ to replace lsds, the following 
model is fitted: 

dp = - 0.56 x At/ + 0.08 x WFS / TS 
+ 2.69 (21) 

o 
DC 
< 
LU 
(/) 

The standard deviation is 0.27 mm, and it  ^^ 
is the same as for Model 17. Further, the  ^^ 
following model can be fitted from the ex- 
perimental data in Table 8 

dp = - 0.71 x At/+ 4.12     (22) % 

Its standard deviation is 0.31 mm, slightly 
higher than that using both At/ and C = 
WFS/TS. For weld penetration control, this 
model can be considered as effective as 
Model 21. Because Model 22 only uses volt- 
age signals, it is suitable for practical appli- 
cations in manufacturing facilities. 

Conclusions 

• The weld pool surface indeed con- 
tains sufficient information to determine 
the depth of the weld penetration as ex- 
pected during GMAW-P. 

• The depth of the weld penetration 
can be determined with adequate accuracy 
from the change of the weld pool surface 
depth during the peak current period. 

• The depth of the weld penetration 
can also be determined with adequate ac- 
curacy from the change in arc voltage dur- 
ing the peak current period. 
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• Because the arc voltage is easily 
measurable in manufacturing plants, the 
relationship confirmed in this study be- 
tween the depth of the weld penetration 
and the change of the arc voltage during 
the peak current period provides a sim- 
ple yet suitable method to monitor the 
weld penetration for manufacturing 
applications. 
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Residual Stresses in Weld Thermal Cycle 
Simulated Specimens of X70 Pipeline Steel 

The forces caused by the constrained expansion and contraction of 
X70 pipeline steel specimens, subjected to simulated weld thermal cycles, 

were measured by means of Satoh testing 

BY M. I. ONS0IEN, M. M'HAMDI, AND 0. M. AKSELSEN 

The present work concerns Satoh testing of X70 pipeline steel and was undertaken 
in order to assess residual stresses in steel weldments. Experiments using single, double, 
and triple temperature cycles were performed to study how different temperature his- 
tories affected the development of residual stresses in the tested specimens. In some of 
the single-cycle experiments, high tensile stresses or high compressive stresses were im- 
posed on the sample at the start of the experiment to study the response of the sample 
to preloading. Residual stresses higher than 490 MPa have been measured. It was fur- 
ther found that samples with low austenite transformation temperature may build up 
higher residual stress than samples with higher austenite transformation temperature. 
A prerequisite for this behavior is that the transformation product in the first case has 
high yield strength and the transformation product in the second case reaches its yield 
limit. It is also shown that the effect of preloading on the shape of the o-T curve is neg- 
ligible for temperatures above the A^ temperature, i.e., the phase transformation re- 
laxes the effect of different initial stresses and the final stress level is very similar for sam- 
ples starting in high compression, high tension, or zero stress. It is further shown that the 
effect of multiple cycles on the shape of the o-T curve and on the final stress level is low, 
probably because of stress-strain relaxation during the phase transformations. 

Introduction 

The heat generated during welding 
causes a high temperature gradient in and 
around the welded area. This leads to 
nonuniform expansion and contraction of 
the material causing buildup of stresses. 
The stresses that are not recovered by 
elasticity in the material become residual 
stresses that might result in severe distor- 
tion and premature failure. Thermo- 
physical properties such as heat capacity, 
thermal expansion coefficient, and den- 
sity, as well as mechanical properties such 
as the elastic modulus and yield strength, 
contribute to the type and magnitude of 
residual stresses (Refs. 1-3). 

Residual stresses may be determined 
by experimental means or estimated 
using numerical methods. Experimental 
methods include hole drilling (Ref. 4) and 
ultrasonic methods (Ref. 5) as well as X- 
ray and neutron diffraction methods 
(Refs. 6-9). Numerical methods, devel- 
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oped by a number of authors (Refs. 10, 
11) using, e.g., a finite element code, 
allow the computation of residual stresses 
and their distributions based on input 
such as mechanical properties of the 
processed material, shape, and dimen- 
sions of the part, and loading conditions. 
However, the complexity of these meth- 
ods limits their practical application. 
Often important material data are not 
available, and thorough descriptions of 
how the material data changes during a 
weld thermal cycle and during phase 
transformations are usually missing. 

The aim of the present work is to ana- 
lyze the stress development in the heat- 
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affected zone (HAZ) of an X70 pipeline 
steel using the Satoh test (Refs. 12,13). In 
this test, a specimen is mounted in a rigid 
steel frame and heated according to a con- 
trolled thermal cycle, simulating the heat 
cycle in the HAZ of a real weld. The forces 
created by the expansion and contraction 
of the specimen are recorded by means of 
a load cell and a data-acquisition system. 
The collected experimental data can be 
used for the verification or calibration of 
numerical simulations of residual stresses 
in steel weldments (Ref. 14). 

Materials and Experimental 
Procedure 

The specimens for Satoh testing were 
machined from X70 pipeline steel with 
chemical composition and mechanical 
properties as given in Table 1. Metallo- 
graphic analyses (Ref. 16) have shown that 
the material is composed of ferrite (86%) 
with bands of pearlite (14%). The average 
hardness is 200 HVJQ. The continuous- 
cooling-temperature (CCT) diagram for 
the studied steel is given in Fig. 1. 

The specimen geometry for Satoh test- 
ing is shown in Fig. 2. The Satoh test jig 
(Fig. 3) consists of a rigid welded steel 
frame into which the sample is mounted. 
An induction coil and a cooling gas (Ar or 
He) diffuser are mounted coaxially 
around the sample. This setup permits 
controlled heating and cooling of the 
sample according to the desired tempera- 
ture cycle. The sample surface tempera- 
ture is recorded by means of three 
chromel/alumel thermocouples (Type K) 
spot welded to the specimen gauge 
length, one at mid-length and one 10 mm 
above and one 10 mm below this position. 
During testing, expansion in the upper 
end is restrained by the top beam of the 
Satoh frame. Thus, the load cell in the 
lower end of the frame records the ex- 
pansion of the specimen. The specimen 
fixtures are water-cooled to prevent ther- 
mal expansion of the jig, only expansion 
of the specimen is therefore imposed on 
the load cell (Ref. 15). Load cell and 
thermocouple signals are recorded by a 
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Fig. 1 — CCT diagram for X70 pipeline steel used in current experiments 
(Ref. 16). 

Fig. 3 — Schematic drawing of the Satoh test jig. 
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Fig. 2 — Specimen geometry for Satoh testing. 

computer-controlled data-acquisition sys- 
tem. The heating cycles characterized by 
the peak temperature (Tp) and the cooling 
time from 800° to 500%: (Atg/5) are in- 
tended to resemble HAZ temperature cy- 
cles   during   real   welding   situations. 

Experimental Program 

Experiments using single, double, and 
triple temperature cycles were performed 
to study how different temperature histo- 
ries affected the development of residual 
stresses in the tested specimens. Single- 
cycle experiments included heating to 
peak temperatures of about 1100°, 1200°, 
and 1350oC, prior to cooling using cooling 
time At^ of about 10,15, and 20 s. In some 
of the single-cycle experiments, a high ten- 
sile stress or a high compressive stress was 
imposed on the sample at the start of the 
experiment to study the response of the 
sample to preloading. Double-cycle ex- 
periments included heating to the first 

peak temperature, 
cooling down to 
150oC, before heating 
to the second peak 
temperature and sub- 
sequent cooling to am- 
bient temperature. 
Triple-cycle experi- 
ments included heat- 
ing to the first peak 
temperature followed 

     by  cooling  down  to 
150oC, prior to heating 
to the second peak 

temperature and cooling down to 150oC 
before heating to the third peak tempera- 
ture followed by cooling to ambient tem- 
perature. The intermediate cooling tem- 
perature of 150oC is meant to represent 
the typical interpass temperature in a real 
welding situation. The main outline of the 
experimental program is given in Table 2. 

Results and Discussion 

Single Cycle Experiments 

Figures 4 and 5 show temperature 
measurements in the center surface of the 
samples for various heating and cooling 
conditions. The heating rate in the ferrite 
region is around 680oC/s, while it is much 
lower, about 750C/s, in the austenite re- 
gion. Examples of recorded stress vs. cen- 
ter surface temperature (o-T) curves for 
single-cycle experiments are shown in 
Figs. 6 and 7. During heating the samples 

expand and a compressive stress builds up 
due to the constrained axial displacement 
imposed by the rigid Satoh test frame. The 
compressive stress reaches its maximum, 
typically about 350 MPa, at around 
600o-700oC before it decreases rapidly, 
due to the transformation from body- 
centered cubic ferrite to close-packed 
face-centered cubic austenite and stress 
temperature dependence, to below about 
50 MPa at a temperature of around 900oC. 
On further heating, the compressive stress 
increases slightly, due to thermal expan- 
sion of the austenite, until the yield stress 
is reached and the o-T curve starts to fol- 
low the austenite yield stress curve. Dur- 
ing cooling, the sample starts to contract 
and the stress changes from compression 
to tension. The tensile stress reaches the 
yield stress for austenite and follows this 
stress until decomposition of austenite 
starts. In some cases, the stress relief due 
to volumetric expansion during phase 
transformation and associated transfor- 
mation plasticity results in compressive 
stresses in the sample. Ferrite has high 
yield strength at low temperatures and 
thus there is lower compensation of con- 
traction by plastic relaxation. As a result, 
the stress rises sharply after transforma- 
tion is exhausted. The rapid buildup of 
tensile stress gives rise to residual stresses 
above 430 MPa for all specimens. 

The current experiments show that the 
sample with a peak temperature of 1350oC 
and fastest cooling rate (Atg/5 around 10 s) 
has lowest transformation temperature and 

Table 1 — Chemical Composition and Mechanical Properties of Current X70 Steel 

Elements (wt-%) 

C Si Mn P S Cr Ni Al Cu 

0.09 0.30 1.71 0.012 0.001 0.07 0.05 0.05 0.04 

Mo Nb V Ti N 

0.02 0.05 0.01 0.02 0.005 

YS = 581 MPa, UTS = 645 MPa, El = 21% 
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fig. 4 — Measured temperature-time curves for samples with peak temper- 
atures of around 1350oC. 

Fig. 5 — Measured temperature-time curves for samples with cooling time 
A tg/i; of around 10 s. 

highest final stress — Fig. 5. In agreement 
with the CCT diagram of Fig. 1, the results 
show that phase transformation upon cool- 
ing occurs at lower temperatures when the 
At8/5 is decreased as indicated by the stress 
relaxation associated with transformation 
plasticity. Given austenite has a higher ther- 
mal expansion coefficient than ferrite (CL. = 
2.09 x 10-5 K"1, aa = 1.29 x IQ-5 Kr1) (Ret 
16), one would expect that transformation 
at lower temperatures allows larger com- 
pensation of the accumulated thermal con- 
traction strain. As a result, lower residual 
stresses would be expected for samples 
transforming at lower temperatures com- 
pared to samples transforming at higher 
temperatures (Ref. 17). The CCT diagram 
for this material (Fig. 1) shows that this sam- 
ple contains a significantly higher amount of 
martensite  giving  rise  to  higher  low- 

temperature strength (Ref. 16). Thus, the 
yield stress is not reached before the exper- 
iment is terminated such that a high resid- 
ual stress is built up. The two samples with 
peak temperatures of about 1350oC and 
Atg/5 of around 15 and 20 s have higher 
transformation temperatures, resulting in 
lower strength of the material, such that the 
o-T curve follows the yield curve from about 
130oC to ambient temperature — Figs. 6,7. 
Similarly, samples with peak temperatures 
around 1200° and 1100oC and At8/5 of 
around 15 and 20 s reach the yield stress be- 
fore the experiment is terminated, while the 
sample with the fastest cooling rate (Atg/5 

around 10 s), does not reach its yield limit, 
producing the highest final stress. 

Samples with peak temperatures of 
around 1350oC reach higher final stress 
than samples with peak temperatures of 

1200° and 1100oC — Fig. 8. This behavior 
is probably due to the increase in grain size 
with increasing temperature giving rise to 
enhanced hardenability, and thus higher 
strength. The grain growth is facilitated by 
the dissolution of precipitates at tempera- 
tures above around 1100oC (Refs. 18-20) 
giving rise to the decrease of the austenite 
strength during heating of the specimens 
to temperatures above around 1100oC, as 
seen in the o-T curves in Figs. 6 and 7. 

Effect of Preloading on the Evolution of 
o-T Curves 

When the samples are preloaded with 
a high compressive stress at the start of the 
experiment, further increase of compres- 
sive stress due to thermal expansion oc- 
curs at a much slower rate compared to the 
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Table 2 — Experimental Program 

Thermal Initial Stress 1st Cycle 
Influence State TpCQ AtE 

1100 10 
1100 15 
1100 20 
1200 10 

Neutral 1200 15 
1200 20 

Single 1350 10 
cycle 1350 15 

1350 20 

Compression 
1200 
1200 

10 
15 

Tension 
1200 
1200 

10 
15 

1200 15 
Double 1200 15 
cycle Neutral 1200 15 

1200 15 

50) 
2nd Cycle 

Tp(°C) At8/5 (s) 
3rd Cycle 

Tp(0C) '     At8/5 (s) 

800 15 
000 15 
100 15 
200 15 

Triple 
cycle Neutral 1200 15 1200 15 S00 
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Fig. 6 — Effect of cooling rate on a-T curves obtained for samples with peak 
temperatures of around 1350oC. 

Fig. 7—Effect of peak temperature on a-T curves obtained for samples with 
cooling time A t8i5 of around 10 s. 
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Fig. 8 — Effect of peak temperature on final stress in Satoh experiments. Fig. 9 — Modeled temperature difference between surface and center of the 
Satoh test sample. Conditions correspond to the case of apeak temperature 
of noire. 

experiments with no preloading. The max- 
imum compressive stress for the sample 
with a compressive preload of 462 MPa 
was found to be 570 MPa at a temperature 
of 460oC. The very high compressive stress 
observed is just below the room tempera- 
ture yield stress of the material, and thus 
well above the expected yield strength at 
this temperature (Ref. 21). The reason for 
this behavior must be a fairly steep tem- 
perature gradient within the sample such 
that the surface of the sample, where the 
temperature is measured, reaches high 
temperature faster than the interior of the 
sample. This is verified by mathematical 
modeling of the temperature distribution, 
using the FEM code WeldsimS (Ref. 14). 
In the modeling, a quarter of the sample 
geometry of Fig. 2 has been employed due 
to symmetry reasons and the measured 
temperature history at the surface has 
been imposed as a thermal boundary con- 
dition. (Refer to Ref. 16 for more details 
about the simulation conditions.) Figure 9 
shows the calculated temperature differ- 
ence between the surface and center of the 

samples as a function of temperature. A 
further increase in the temperature results 
in a rapid reduction of the compressive 
stress reflecting the yield curve of the ma- 
terial at increasing temperature. The sam- 
ples with a high tensile preload expand 
such that the tensile stress is reduced as 
the temperature is raised. At a tempera- 
ture of about 660oC, the stress changes 
from tensile to compressive. At a temper- 
ature just above the onset of the ferrite- 
to-austenite transformation, the o-T curve 
for the preloaded samples reaches the o-T 
curve for the sample with no preload and 
follows this curve very closely throughout 
the experiment — Fig. 10. The effect of 
preloading on the shape of the o-T curve 
is negligible for temperatures above the 
Acl temperature, i.e., the phase transfor- 
mation relaxes the effect of different ini- 
tial stresses, and the final stress level is 
very similar in the three different cases. 

Multiple Cycle Experiments 

The measured temperature cycle for the 

sample with first peak temperature of 
1210oC and second peak temperature of 
111°C is shown in Fig. 11. Similar tempera- 
ture-time curves were also measured for 
the experiments characterized by a first 
peak temperature of about 1200oC and sec- 
ond peak temperatures of 1024°, 1114°, and 
12210C, and cooling times At8/5 of about 15 
s, respectively. The o-T curves for the first 
cycle evolves in the same manner as the o- 
T curves for the single-cycle experiments. 
When the cooling is interrupted by a new 
heating cycle, the second o-T cycle starts at 
a high tensile stress level, typically 400^-25 
MPa at 150oC, which is approximately the 
same tensile stress level as the single-cycle 
experiments starting in tension — Fig. 10. 
Upon further heating, the o-T curve of the 
second cycle meets the o-T curve of the first 
cycle around the A^ temperature and both 
curves follow the same path until the peak 
temperature of the second cycle is reached. 
During cooling, the o-T curve of the second 
cycle reaches the yield stress for austenite 
and follows this curve until transformation 
of austenite commences, i.e., a similar be- 

!OJUNE2010, VOL. 89 



taac (i 
i 

A 
v N i "Y \ \ \ 

V V XJ 

o 100                t» Xf m 
T*«W 

Fig. 10 — Effect of preloading on appearance of a-T curve. Fig. 11 — Typical measured temperature-time curve for double thermal cycle 
experiment. 

Fig. 12 — a-T curve obtained for double thermal cycle experiment with 
first peak temperature of about HOtTC and second peak temperature of 
about lOOCFC. 

Fig. 13 — a-T curve obtained for triple thermal cycle experiment with first ^^ 
and second peak temperature of about 120(fC and third peak temperature ^B 
of about SOtfC. Q 

havior as obtained after the first cycle. 
Compared to the first cycle, the austenite- 
to-ferrite transformation occurs at lower 
temperatures as the second-cycle peak 
temperature increases, reflecting the in- 
crease in hardenability as a result of in- 
creased grain growth at higher peak tem- 
peratures. After completion of the 
transformation, the tensile stress increases 
rapidly to a residual stress level of 45CM-80 
MPa when the experiment is finished. An 
example of a o-T curve for a double-cycle 
experiment is shown in Fig. 12. 

One experiment was performed using 
triple thermal cycles, the o-T curve for this 
experiment is shown in Fig. 13. Here, the 
first and the second temperature cycle had 
peak temperature of around 1200oC and 
the measured o-T curve for the two first 
cycles is very similar to the a-T curve for 
the double-cycle experiment using peak 
temperatures of 1200oC. The third cycle, 
having a peak temperature of 7690C be- 
haves very similarly to the last cycle of the 
double-cycle experiment with a peak tem- 
perature of IIVC Thus, the effect of mul- 

tiple cycles on the shape of the o-T curve 
and on the final stress level is low, proba- 
bly because of relaxation of strains during 
the phase transformations. 

Relation with Base Metal Strength Level 

The general rule of thumb is that the 
welding residual stresses are of the same 
order of magnitude as the base metal yield 
strength. This may be true as long as the 
solid-state phase transformations do not in- 
fluence the development of residual 
stresses. Practical experience based on the 
Satoh testing has demonstrated that the ex- 
tent of phase transformation influence de- 
pends on the steel transformation behavior, 
i.e., its hardenability. In the present case, 
phase transformations cause substantial 
changes in the residual stress buildup. The 
presently examined X70 pipeline steel has a 
yield strength of 581 MPa (Table 1). Resid- 
ual stresses in the range from 433 to 499 
MPa, corresponding to 75-86% of the base 
metal yield strength, were measured. Simi- 
lar previous examinations (Ref. 22) have re- 

vealed that the residual stress of conven- 
tional C-Mn steel with base metal yield 
strength of 398 MPa was found to be 465 
MPa at its maximum in Satoh testing, which 
is 117% of its yield strength. For QT steel 
with a yield strength of 780 MPa, the maxi- 
mum residual stress was 582 MPa, which is 
only 75% of the R 0 2 value (Ref. 23). The 
most remarkable deviation from the yield 
strength level has recently been reported 
from Satoh testing (Ref. 24) and real weld 
measurements (Refs. 25, 26) for super- 
martensitic stainless steel, where the 
martensite transformation takes place at 
very low temperatures, typically within the 
range of 180o-220oC. This prevents exten- 
sive buildup of residual stresses after com- 
pletion of the phase transformation result- 
ing in residual stresses being as low as about 
100 MPa. 

Comparison with Measurements Made on 
Real Welds 

Although the Satoh test does not re- 
place real weldments, it provides a quick 
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and inexpensive way to evaluate the resid- 
ual stress potential in the HAZ by weld 
simulation. In a real weld, the buildup of 
residual stresses is obviously much more 
complex since the joint configuration and 
geometry will influence the restraint in- 
tensity, and hence the residual stresses. 
Moreover, in a real weld the residual 
stress distribution is important. In a 
pipeline, welding residual stresses in dif- 
ferent directions will develop, e.g., hoop 
stresses and axial stresses. With either 
bending or tension forces acting on the 
pipeline, it is most relevant to compare 
residual stress levels in the Satoh test with 
the maximum axial stresses resulting from 
girth welding. Data from girth welding of 
X70 pipeline have recently been published 
using neutron diffraction measurements 
(Ref. 27). Here, axial tensile stresses in the 
range of 269-486 MPa were measured. 
Actually, the present final stresses meas- 
ured in the Satoh test fall within the scat- 
ter band for the axial stresses in the real 
girth weld. The weld simulation experi- 
ments gave a scatter from 433 to 499 MPa, 
depending on the peak temperatures and 
cooling rates employed. Good correlation 
between maximum residual stresses found 
in the Satoh test and maximum values 
measured in real welds have previously 
been reported for C-Mn and QT steels 
(Ref. 15). 

Summary and Conclusions 

The forces caused by the constrained 
expansion and contraction of X70 pipeline 
steel specimens, subjected to simulated 
weld thermal cycles, have been measured 
by means of Satoh testing. Based on the 
conducted work, the following main con- 
clusions can be drawn: 
• Phase transformations cause substantial 

changes in the residual stress buildup 
for the studied X70 pipeline steel. 
Residual stress of 433 to 490 MPa has 
been recorded using the Satoh testing 
method. These stresses are 75-86% of 
the base metal yield strength. 

• X70 steel samples with low austenite 
transformation temperature may build 
up higher residual stress than samples 
with higher austenite transformation 
temperature, if the transformation prod- 
uct in the first case has higher yield 
strength and the transformation product 
in the second case reaches its yield limit. 

• Samples with peak temperatures of 
around 1350oC reach higher final stress 
than samples with peak temperatures of 
1200° and 1100oC. This is probably 
caused by increased hardenability as a 
result of enhanced grain growth at 
higher temperatures. 

• In Satoh-type experiments, the effect of 
preloading on the shape of the o-T curve 
disappears at temperatures above the 

Acl temperature, i.e., the phase transfor- 
mation relaxes the different initial 
stresses and the final stress level is very 
similar for samples starting in high com- 
pression, high tension or zero stress. 

• The effect multiple cycles on the shape 
of the o-T curve and on the final stress 
level is low, probably because of relax- 
ation of strains during the phase 
transformations. 
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Arcos, The Standard of Excellence in 
Covered Electrodes and Bare Wire, 
offers two outstanding welding 
products designed to withstand 
critical temperature extremes. 

Arcos 625 and Arcos 1N12 (625) are 
nickel-chromium-molybdenum products 
which are designed to be virtually immune to chloride- 
ion stress-cracking. They feature moderate strength, 
good fabricability and excellent oxidation resistance. 
Each is military-approved and provides superior 
corrosion resistance, over a range of temperatures 
from cryogenic to extremely elevated (up to 1,800°F), 

Arcos 625 is ideal for welding alloys 625, 601, 802 
and 9% nickel. This wire is well suited for welding 
piping systems and reactor components in the power 
generation industry and for high temperature service 
in a wide variety of other engineering applications. 

Arcos 1N12 (625) is utilized for welding alloys such 

as 625, 800, 801, 825 and 600. 
This covered electrode is the smart 
choice for applications including 
petrochemical plants, reactor 
components, furnace equipment, 
heat exchangers and offshore 
marine environments. 

To learn about the many advantages of specifying Arcos 
625 and Arcos 1N12, call us today at 800-233-8460 
or visit our website at www.arcos.us. 

Arcos Industries, LLC 
One Arcos Drive • Mt. Carmel, PA 17851 
Phone: (570) 339-5200 • Fax: (570) 339-5206 

sArcos 
For Info go to www.aws.org/ad-index 
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POWER MIG®140C(K2471-1) 
120 Volt Input MIG Welder 

After * ** Manufacturer Rebate 

POWER MIG® 216 (K2816-1) 
216 Amp Output MIG Welder 

$1,459 
After 1125 Manufacturer 

Rebate 

POWER MIG® 180C(K2473-1) 
230 Volt Input MIG Welder 

After I •/ Manufacturer Rebate 

Ranger® 225 (K2857-1) 
Engine-Driven Welder/Generator 

$2,999 
After £WI Manufacturer 

Rebate 

Customer pricing determined by suggested retail price less manufacturer rebate 

Now It's Easier Than Ever to Get Things Done... 
With a factory rebate from Lincoln Electric. 

Purchase any of the four products listed above from a participating Money Matters7 

program distributor, submit your proof of purchase online, and the check will be 
mailed to you. It's that simple. 

Visit www.lincolnelectric.com to locate a participating distributor near you. 

The Lincoln Electric Co. All Rights Reserved. 

LINCOLN i 
ELECTRIC 

THE WELDING EXPERTS9 

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