
WELDING 
JOURNAL 

IN THIS ISSUE: SAFETY AND HEALTH COMMITTEE 50TH ANNIVERSARY ■ THE AMERICAN WELDER

MARCH 2023

W
ELD

IN
G

 JO
U

RN
AL ■ VO

LU
M

E 102 N
U

M
BER 3 ■

  M
ARCH

 2023
Your Guide to 
Pipe and Tube 
Welding



CONTENTS

DEPARTMENTS
 6  Editorial
 8  News of the Industry
 12  Education 411
 14  Letters to the Editor
 16  RWMA Q&A
 18  Welder Q&A
 20   Product & Print Spotlight

 36  Coming Events
 38  Certification Schedule
 39  Standards Action
 41  Society News
 42  Tech Topics
 47  Guide to AWS Services
 48  Section News

 60  Personnel
 66 Fact Sheet
 69  Classifieds
 69  Advertiser Index
 70 WJRS Letters

March 2023 | Volume 102 | Number 3

FEATURES
Heat Treatment and Other Variables in Pipe 
and Tube Welding
Learn about industry resources, the importance of heat 
treatment, and inspection for welding of piping and 
tubing
G. Lewis

24

AWS Guide Publications for Welding of Piping 
and Tubing
An overview of the AWS D10 Committee’s standards to 
support pipe and tube welding applications
S. Findlan and W. F. Newell

28

Renewed Opportunities for Girth Welding in 
High-Strength Pipelines
Pipeline operators and contractors should feel 
confident using self-shielded flux cored arc welding 
for high-strength girth welds on their construction 
projects
R. R. Panday

32

A Primer for Automating Grinding
This article explains how automation improves your 
weld grinding processes
N. Jackson

62

THE AMERICAN WELDER

24

28

32

62



CONTENTS

On the cover: GTA welder engaged in feedwater 
heater tube welding for a power plant project. 
(Credit: William C. LaPlante.)

March 2023 | Volume 102 | Number 3

OFFICERS
President  Dennis K. Eck
Diversified Services & Solutions LLC

Vice President  Michael A. Krupnicki
Rochester Arc + Flame Center

Vice President  Richard L. Holdren
Welding Consultants LLC/ARC Specialties

Vice President  D. Joshua Burgess
Tennessee Valley Authority

Treasurer  Mary Bihrle
Consultant

Executive Director & CEO  Gary Konarska II
American Welding Society

DIRECTORS
R. Ashelford (Dist. 13), Rock Valley College
T. Brosio (Dist. 14), Major Tool & Machine
D. E. Clark (Dist. 20), DEClark Welding Engineering PLLC
A. Classens (Dist. 4), A. E. Classens & Associates
J. Davis (Dist. 21), Consultant
R. Emery (Dist. 22), College of the Sequoias
M. Hanson (Dist. 15), Compass Electronics Solutions
R. E. Hilty (Dist. 7), Hilty Sign & Fabrication Co.
T. S. Holt (Dist. 18)
J. Jones (Dist. 16), Evergy Inc.
J. Jones (Dist. 17), Harris Products Group
T. Kinnaman (Dist. 1), T. C. Kinnaman Welding Solutions
T. Kostreba (Dist. 10), Erie High School
D. H. Lange (Dist. 12), Northeast Wisconsin Tech. College
S. Moran (Dist. 3), General Dynamics Electric Boat
W. F. Newell (At Large), Euroweld Ltd.
C. E. Pepper (Dist. 9), C. E. Pepper & Associates
D. Peterson (Dist. 5), Central Maintenance and Welding
N. Peterson (At Large), Miller Electric Mfg. LLC

W. R. Polanin (Past President), WRP Associates
S. Raghunathan (At Large), Saudi Aramco
R. W. Roth (Past President), RoMan Mfg. Inc.
K. Shatell (At Large), Pacific Gas & Electric Co.
L. E. Showalter (At Large), Newport News Shipbuilding
M. M. Skiles (At Large), Consultant
R. H. Stahura (Dist. 6), ESAB Welding & Cutting Products
K. Temme (Dist. 2)
P. I. Temple (Dist. 11), Welding Consultant
J. Thompson (Dist. 8), Consultant
B. Towell (Dist. 19), Industrial Inspection & Services LLC

WELDING JOURNAL
Publisher/Editor  Annette Alonso

Editorial
Managing Editor  Kristin Campbell
Sr. Editor  Cindy Weihl
Associate Editor  Katie Pacheco
Associate Editor  Alexandra Quiñones
Education Editor  Roline Pascal
Peer Review Coord.  Brenda Flores
Publisher Emeritus  Jeff Weber
Peer Review Editor  Thomas J. Lienert

Design and Production
Managing Editor, Digital and Design  Carlos Guzman
Production Manager  Zaida Chavez
Assistant Production Manager  Brenda Flores

Advertising
Senior Sales Executive  Scott Beller
Manager, Sales Operations  Lea Owen

Subscriptions
 Subscriptions Representative  Marandi Gills
mgills@aws.org

aws.org
8669 NW 36 St., # 130, Miami, FL 33166-6672
(305) 443-9353 or (800) 443-9353

AWS Mission Statement
The mission of the American Welding Society is to advance 

the science, technology, and application of welding and allied 
joining processes worldwide, including brazing, soldering, and 
thermal spraying.

AWS Promotes Diversity
AWS values diversity, advocates equitable and inclusive 

practices, and engages its members and stakeholders 
in establishing a culture in the welding community that 
welcomes, learns from, and celebrates differences among 
people. AWS recognizes that a commitment to diversity, 
equity, and inclusion is essential to achieving excellence for 
the Association, its members, and its employees.

Welding Journal (ISSN 0043-2296 Print) (ISSN 2689-
0445 Online) is published monthly by the American Welding 
Society for $150.00 per year in the United States and 
possessions, $195.00 per year in foreign countries: $15.00 
per single issue. Not available for resale in either print or 
electronic form. American Welding Society is located at 8669 
NW 36 St., # 130, Miami, FL 33166-6672; telephone (305) 
443-9353. Periodicals postage paid in Miami, Fla., and addi-
tional mailing offices. POSTMASTER: Send address changes 
to Welding Journal, 8669 NW 36 St., # 130, Miami, FL 33166-
6672. Canada Post: Publications Mail Agreement #40612608 
Canada Returns to be sent to Bleuchip International, P.O. Box 
25542, London, ON N6C 6B2, Canada.

AWS Claims Policy: All hardcopy editions are shipped FOB 
Origin. Publisher reserves the right to investigate and make 
a determination on all claims submitted for missing editions 
not received by a subscribing member or institution. Any 
claim request determined to be valid will be fulfilled with a 
digital copy of the edition. Publisher will NOT send any hard-
copy replacement issues for any reason.

Readers of the Welding Journal may make copies of articles 
for personal, archival, educational, or research purposes, 
and which are not for sale or resale. Permission is granted to 
quote from articles, provided customary acknowledgment 
of authors and sources is made. Starred (*) items excluded 
from copyright.

Copyright © 2023 by American Welding Society in both 
printed and electronic formats. The Society is not responsible 
for any statement made or opinion expressed herein. Data 
and information developed by the authors of specific articles 
are for informational purposes only and are not intended for 
use without independent, substantiating investigation on the 
part of potential users.

WELDING RESEARCH 
SUPPLEMENT

Application of Machine Learning to Regression 
Analysis of a Large SMA Weld Metal Database
A new equation for Ar3 temperature in low-alloy steels 
containing several minor elements was derived using a 
novel approach
R. Varadarajan and K. Sampath

31-s

Effects of Filler Wire Intervention on the 
Gas Tungsten Arc: Part III — Process Stability 
Control of Wire-Filled GTAW
This work utilized a practical arc sensing method to 
achieve real-time feedback control of weld surface 
height and metal transfer 
S. Zou et al.

53-s



EDITORIAL

Supporting Semiconductor 
Tubing Applications

Being involved in the high-purity and ultrahigh-purity industries for almost four decades, 
I’ve seen the boom in the 90s, what outsourcing has done, and how we’re now trying to 
reclaim the industry domestically. What ups the game for end users, contractors, and orga-
nizations like AWS is $52.7 billion being poured into the industry from the U.S. government 
to stimulate semiconductor plant growth and regain balance in our current supply chain. 
Also, in contrast to the 90s, semiconductors play a huge part in our everyday lives, much like 
welding, but often both get taken for granted.

Tubing’s Role
Semiconductor manufacturing is largely dependent on gases conveyed via high- and 

ultrahigh-purity stainless steel tubing, most of which requires autogenous orbital welding 
for joining. The materials are also a consideration because you are now dealing with electro- 
polished interior finishes that require special end preparation, cleaning prior to welding, 
and workplace protocols.

Our Challenge
Who is going to do the work? We skipped a generation in this scope of work mainly due to 

outsourcing. Whether it be an open- or closed-shop posture, there simply are not enough 
skilled workers experienced in this scope. These days, we struggle with finding a traditional 
welding workforce, so where do we find one with specialized skill sets? It’s telling when you 
go to a semiconductor job site and there are both postures of labor involved. It indicates that 
we are in trouble labor-wise; basically, we are in an all-hands-on-deck mode for staff projects. 
The same concerns apply to management. How many business leaders are still around from 
the 90s boom? These experienced people are a vanishing breed in short supply.

Solutions
This is where AWS can find opportunity! Organizations such as SEMI have taken the lead 

in codes and practices to govern semiconductor-related work. It is now a perfect time for 
AWS to reach out to SEMI and collaborate on training and qualification of the welders who 
join the tubing industry and the fitters who prepare the fitups prior to welding. Also, an AWS 
Certified Welding Inspector (CWI) endorsement is much needed to cover this scope.

In Closing
Changing times call for changing ways. As companies race to well-subsidized work, we, 

as the welding industry, need to prepare. It is critical to balance the semiconductor supply 
chain in the United States, and welding will need to play a huge role.  WJ  

“Changing times call 
for changing ways. 
As companies race 
to well-subsidized 
work, we, as the 
welding industry, 
need to prepare. It 
is critical to balance 
the semiconductor 
supply chain in the 
United States, and 
welding will need to 
play a huge role.” 

Mike Lang, AWS CWI, 
ASNT Level II VT/PT/
RTFI, quality manager, 
Houston Mechanical, 
Cajun Industries
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LETTERS TO 
THE EDITOR

Online Tables for November 
2022 WJRS Letters

In the November 2022 Welding Jour-
nal, I read the WJRS Letters research 
supplement titled “Deposition Rate in 
GMAW of ER1100 and ER5183 Alumi-
num Alloys” and felt this interesting 
paper would have been much better if 
it had been published with the missing 
tables instead of having the readers visit 
a website to retrieve copies. If such a 
practice was followed by the Welding 
Journal in years past, today’s research-
ers would not be able to recover missing 
data.

Over the years, there have been many 
changes in computer hardware, pro-
grams, and storage means. Much data 
has been lost due to those changes. 

Please, in the future, publish complete 
papers.

Incidentally, a variation in anode 
voltage (Va) would “explain the higher 
deposition rate obser ved in the 
Mg-containing alloy.” By my calculation, 
the ER1100 Va for current range 190–
230 A averaged 4.97 V. For ER5183, Va 
averaged 5.46 V over the same current 
range.

A. F. Manz
AWS Fellow
Union, N.J.

In September 2022, the Welding 
Journal began running Welding Journal 
Research Supplement (WJRS) Letters in 

addition to traditional research supple-
ments. WJRS Letters is aimed at quickly 
publishing new research results on hot 
topic areas of interest. Accepted manu-
scripts must be less than 2000 words 
and with three to four figures. All content 
must fit into five (previously four) pages 
when laid out. Because of spacing, the 
tables for the November WJRS Letters 
supplement were posted online with 
prior permission from the authors who 
wanted the paper to meet WJRS Letters 
guidelines.

Welding Journal issues are available 
in hard copy and available for viewing 
on the AWS website via PDF document. 
Digital issues are saved internally to 
AWS computers and servers to provide 
different back-up methods and ensure 
no information is lost.  WJ  
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Fluids and gases are essential to the operation 
and productivity of nearly all industrial processes. 
This can include products, such as gasoline, beverages, 

or medicines. It can also include materials, such as lubri-
cants, industrial gases, steam, or hydraulic fluids that are used 
to control and operate machinery for production of many 
products. Steam, for example, is essential to electric 
power generation. One of the earliest examples of pipe 
welding was the joining of discarded musket barrels by 
William Murdock in 1815 to transport coal gas throughout 
London for his lamp system. During World War II, welding 
had moved from a fabrication method that was gaining 
popularity to one that was essential to the war effort 
to meet production and performance requirements. 
The use of welding quickly replaced practices, such as riv-
eting for the construction of many necessary products. 
Shipbuilding was one area where large movement was 
made toward the use of welding, and this led to advances in 
pipe and tube welding.

Establishing the AWS D10 Committee
More than 70 years ago, AWS recognized the importance 

of welding to the pipe and tube industry. The AWS D10 Com-
mittee was established in 1951 for the purpose of writing 
recommended practices relating to the welding of piping 
and tubing for various industries. Its mission statement is 
the following: “The D10 Committee on Piping and Tubing is 
responsible for the preparation of standards that formulate 
safe, sound, and progressive practices for the welding of 
piping and tubing for all applications. This committee pro-
motes education in the latest welding techniques.”

The original committee, which consisted of 47 members, 
was a cross section of American industry. The industries rep-
resented on that first committee included oil, gas, power, 
chemical, aluminum and steel pipe manufacturers, founders, 
pipe fabricators, engineering companies, welding equipment 
and consumable suppliers, valve and fitting manufacturers, 
boiler manufacturers, the American Petroleum Institute, and 
the U. S. Navy and Coast Guard.

BY SHANE FINDLAN AND WILLIAM F. NEWELL

Gas tungsten arc welding of 316L stainless steel pipe 
for power plant coolant water application.

for Welding of 
Piping and Tubing
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PUBLISHING OF SPECIFICATIONS 
AND STANDARDS

The D10 Committee published its first document in 1953. 
Ironically, this document did not specifically cover the welding 
of piping or tubing. Instead, it was AWS D10.1, Recommended 
Practice for Postweld Heat Treatment of Austenitic Weld-
ments. It was a tentative recommended practice, and it cost 
50 cents. This publication served its purpose well but was 
withdrawn in 1955 because its contents were incorporated 
in other documents published by the committee.

Alloy steels were becoming popular in the piping indus-
try, so two new publications were written in 1955: D10.3, 
Recommended Practice for Interruption of Heat Treatment 
Cycles for Low Chromium-Molybdenum Steel Piping Materials, 
and D10.4, The Welding of Austenitic Chromium-Nickel Steel 
Piping and Tubing. D10.3 was later withdrawn because much 
of the information contained in this document was incorpo-
rated into other D10 documents. D10.4 is still in publication 
and has been continually updated.

With the construction of nuclear power plants came a 
need for a document to cover the welding of piping for these 
plants. The D10 Committee took on this task and in 1959, 
D10.5, Welding Ferrous Materials for Nuclear Power Piping, 
was published. This document was later withdrawn after the 
welding of nuclear piping and tubing was included in ASME 
Sections III and XI publications.
Other documents followed as industry needs developed.  
These included the following: 

 1959 — D10.6, Gas Tungsten Arc Welding of 
Titanium Piping and Tubing

 1960 — D10.7, Recommended Practice for Gas- 
Shielded Arc Welding of Aluminum and Aluminum 
Alloy Pipe

 1961 — D10.8, Welding of Chromium-Molybdenum 
Steel Piping

 1969 — D10.9, Standard for Qualification of Welding 
Procedures and Welders for Piping and Tubing. This 
document was withdrawn in 1992 as there was no 
longer a need because AWS had published B2.1, 
Specification for Welding Procedures and Performance 
Qualification

 1975 — D10.10, Local Heat Treatment of Welds in 
Piping and Tubing (revised in 2021)

 1979 — D10.12, Recommended Practices and 
Procedures for Welding Plain Carbon

 1980 — D10.11, Recommended Practices for Root 
Pass Welding and Gas Purging 

 1995 — D10.13, Recommended Practices for 
Brazing of Copper Pipe and Tubing for Medical Gas 
Systems

 2018 — D10.18, Guide for Welding Ferritic/Austenitic 
Duplex Stainless Steel Piping and Tubing

 2021 — D10.22, Specification for Local Heating of 
Welds in Creep Strength-Enhanced Ferritic Steels in 
Piping and Tubing Using Electric Resistance Heating

Publishing of Guides
The D10 Committee has continued to produce and update 

recommended practices to meet the emerging needs for 
knowledge transfer to support pipe and tube welding applica-
tions. These documents are now referred to as “guides” and 
are not considered codes. They are more prescriptive than 
codes, providing practical information on welding processes 
and procedures compared to the rules and requirements 
found in codes. However, it is very noteworthy that many 
codes that address pipe welding requirements cite D10 
guidelines as informative references. The D10 publications 
are beneficial as a resource for experienced engineers to 
provide emerging welding engineers with practical knowl-
edge of welding processes and practices used for pipe and 
tube applications.

The expansion of the D10 guides has been focused on 
keeping up with new materials and welding technology. Sev-
eral publications are in development and provide excellent 
opportunities for individuals to share their knowledge and 
be involved in the development of new guides. The first of 
these is D10.21M/D10.21, Guide for Welding Creep Strength 
Enhanced Ferritic Steel Piping and Tubing, which addresses 
creep strength-enhanced ferritic steels (CSEFSs) to meet 
the need for a document that is specific to welding of these 
materials and how they obtain and maintain properties. 

Shielded metal arc welding on carbon steel pipeline.
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The use of the filler metals specific to these alloys will be 
addressed, including their influence on the final properties 
of the completed weld.

The importance of preheat and postweld heat treatment 
when welding CSEF materials identified a need to formally 
address the qualification of personnel performing these 
operations. Another new document, AWS D10.23M/D10.23, 

Specification for the Qualification of Personnel for Local Heat 
Treatment of Piping, Tubing and Components Using Electric 
Resistance Heaters, is being prepared to address this need.

Conclusion
When faced with challenges in pipe or tube welding, the 

D10 publications can provide a practical, quick, and eco-
nomical resource to solve many welding-related issues. To 
access any of the D10 publications, visit aws.org and click 
the “Bookstore” tab. This is your entryway to a vast amount 
of useful information that can help reduce cost and time for 
your welding applications.  WJ  

SHANE FINDLAN (findlas@westinghouse.com), PE, IWE, is 
consulting engineer, welding and materials engineering, Stone & 
Webster LLC, Rock Hill, S.C., and chair of the AWS D10 Committee 
on Piping and Tubing. WILLIAM F. NEWELL, PE, PEng, IWE, is 
vice president, engineering, Euroweld Ltd., Mooresville, N.C., and 
past chair of the AWS D10 Committee.

“The D10 publications 
can provide a practical, 
quick, and economical 
resource to solve many 
welding-related issues.”
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