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FOREWORD

Sheet metal contractors know that joining metal is a very labor-intense part of their business. Many hours are spent
welding the various parts together that make up the total sheet metal system. Managing the welding operation of the
contractors business is a vital part of the total operation.

In the early 80’s, The Sheet Metal and Air Conditioning Contractors’ National Association, Inc. (SMACNA) seeing
the need for more information and guidance published the first edition of this manual. It was an out growth of concern
that the sheet metal contractor was in need of more specific guidance on the welding operation. The first edition at-
tempted to collect information about the various facets of welding as it applied to the sheet metal business, but written
from a non-expert perspective. It was recognized that the manager had to be able to make informed business decisions
and needed the tools to help in the process. Things such as weld productivity, quality, equipment selection, training,
hiring, estimating, safety, welding processes and standards were examined from the managers prospective. The pur-
pose of subsequent editions has been to continue providing the sheet metal manager with the tools to manage the weld-
ing operation, including the latest technological advances that affect welding operations in many respects.

This edition includes:

* Updated coverage of most welding processes in common use today. Updated figures and drawings of typ-
ical welded joint designs.

* New guidelines for developing welding procedures are provided in the chapter on standards, codes and
specifications.

¢ Estimating is expanded and provides both a short and long method of estimating welding costs with ex-
amples.

*  Welder training is updated and covers the International Training Fund (ITI) welding program and welder
qualification.

* Integration of metric units is incorporated into the text and tables using “soft” conversion methods.

The Welding Committee of SMACNA developed this third edition after reviewing the needs of the contractor and
revised the guide to reflect the latest technology and methods. It is hoped that the revised guide will help Contractors
manage their welding operation more profitably.

Welding is a significant part of the sheet metal business. SMACNA through its welding committee working with mem-
bers, chapters, and the welding industry is committed to providing sheet metal contractors with guide-lines for manag-

ing their welding operations.

SMACNA sincerely appreciates the contributions of the welding industry and the input of concerned and interested
individuals.

SHEET METAL AND AIR CONDITIONING CONTRACTORS’
NATIONAL ASSOCIATION, INC.
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NOTICE TO USERS
OF THIS PUBLICATION

1. DISCLAIMER OF WARRANTIES

a) The Sheet Metal and Air Conditioning Contractors’ National Association (“SMACNA?”) provides its product for informational
purposes.

b) The product contains “Data” which is believed by SMACNA to be accurate and correct but the data, including all information,
ideas and expressions therein, is provided strictly “AS IS,” with all faults. SMACNA makes no warranty either express or implied
regarding the Data and SMACNA EXPRESSLY DISCLAIMS ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR PARTICULAR PURPOSE.

c) By using the data contained in the product user accepts the Data “AS IS” and assumes all risk of loss, harm or injury that may result
from its use. User acknowledges that the Data is complex, subject to faults and requires verification by competent professionals, and
that modification of parts of the Data by user may impact the results or other parts of the Data.

d) IN NO EVENT SHALL SMACNA BE LIABLE TO USER, OR ANY OTHER PERSON, FOR ANY INDIRECT, SPECIAL OR
CONSEQUENTIAL DAMAGES ARISING, DIRECTLY OR INDIRECTLY, OUT OF OR RELATED TO USER’S USE OF
SMACNA’S PRODUCT OR MODIFICATION OF DATA THEREIN. This limitation of liability applies even if SMACNA has been
advised of the possibility of such damages. IN NO EVENT SHALL SMACNA’S LIABILITY EXCEED THE AMOUNT PAID BY
USER FOR ACCESS TO SMACNA’S PRODUCT OR $1,000.00, WHICHEVER IS GREATER, REGARDLESS OF LEGAL
THEORY.

e) User by its use of SMACNA’s product acknowledges and accepts the foregoing limitation of liability and disclaimer of warranty
and agrees to indemnify and hold harmless SMACNA from and against all injuries, claims, loss or damage arising, directly or indi-
rectly, out of user’s access to or use of SMACNA’s product or the Data contained therein.

2. ACCEPTANCE

This document or publication is prepared for voluntary acceptance and use within the limitations of application defined herein, and
otherwise as those adopting it or applying it deem appropriate. It is not a safety standard. Its application for a specific project is contin-
gent on a designer or other authority defining a specific use. SMACNA has no power or authority to police or enforce compliance with
the contents of this document or publication and it has no role in any representations by other parties that specific components are, in
fact, in compliance with it.

3. AMENDMENTS

The Association may, from time to time, issue formal interpretations or interim amendments, which can be of significance between
successive editions.

4. PROPRIETARY PRODUCTS

SMACNA encourages technological development in the interest of improving the industry for the public benefit. SMACNA does not,
however, endorse individual manufacturers or products.

5. FORMAL INTERPRETATION

a) A formal interpretation of the literal text herein or the intent of the technical committee or task force associated with the document
or publication is obtainable only on the basis of written petition, addressed to the Technical Resources Department and sent to the
Association’s national office in Chantilly, Virginia. In the event that the petitioner has a substantive disagreement with the interpreta-
tion, an appeal may be filed with the Technical Resources Committee, which has technical oversight responsibility. The request must
pertain to a specifically identified portion of the document that does not involve published text which provides the requested informa-
tion. In considering such requests, the Association will not review or judge products or components as being in compliance with the
document or publication. Oral and written interpretations otherwise obtained from anyone affiliated with the Association are unoffi-
cial. This procedure does not prevent any committee or task force chairman, member of the committee or task force, or staff liaison
from expressing an opinion on a provision within the document, provided that such person clearly states that the opinion is personal
and does not represent an official act of the Association in any way, and it should not be relied on as such. The Board of Directors of
SMACNA shall have final authority for interpretation of this standard with such rules or procedures as they may adopt for processing
same.

b) SMACNA disclaims any liability for any personal injury, property damage, or other damage of any nature whatsoever, whether
special, indirect, consequential or compensatory, direct or indirectly resulting from the publication, use of, or reliance upon this docu-
ment. SMACNA makes no guaranty or warranty as to the accuracy or completeness of any information published herein.

6. APPLICATION

a) Any standards contained in this publication were developed using reliable engineering principles and research plus consultation
with, and information obtained from, manufacturers, users, testing laboratories, and others having specialized experience. They are
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subject to revision as further experience and investigation may show is necessary or desirable. Construction and products which com-
ply with these Standards will not necessarily be acceptable if, when examined and tested, they are found to have other features which
impair the result contemplated by these requirements. The Sheet Metal and Air Conditioning Contractors’ National Association and
other contributors assume no responsibility and accept no liability for the application of the principles or techniques contained in this
publication. Authorities considering adoption of any standards contained herein should review all federal, state, local, and contract
regulations applicable to specific installations.

b) In issuing and making this document available, SMACNA is not undertaking to render professional or other services for or on
behalf of any person or entity. SMACNA is not undertaking to perform any duty owed to any person or entity to someone else. Any
person or organization using this document should rely on his, her or its own judgement or, as appropriate, seek the advice of a compe-
tent professional in determining the exercise of reasonable care in any given circumstance.

7. REPRINT PERMISSION

Non-exclusive, royalty-free permission is granted to government and private sector specifying authorities to reproduce only any
construction details found herein in their specifications and contract drawings prepared for receipt of bids on new construction and
renovation work within the United States and its territories, provided that the material copied is unaltered in substance and that the
reproducer assumes all liability for the specific application, including errors in reproduction.

8. THE SMACNA LOGO

The SMACNA logo is registered as a membership identification mark. The Association prescribes acceptable use of the logo and
expressly forbids the use of it to represent anything other than possession of membership. Possession of membership and use of the
logo in no way constitutes or reflects SMACNA approval of any product, method, or component. Furthermore, compliance of any
such item with standards published or recognized by SMACNA is not indicated by presence of the logo.

Vi Sheet Metal Welding Guide e Third Edition (SMACNA:


https://webstore.ansi.org/Standards/ANSI/SMACNA19992007?source=preview

This is a preview of "SMACNA 1999-2007". Click here to purchase the full version from the ANSI store.

TABLE OF CONTENTS



https://webstore.ansi.org/Standards/ANSI/SMACNA19992007?source=preview

This is a preview of "SMACNA 1999-2007". Click here to purchase the full version from the ANSI store.



https://webstore.ansi.org/Standards/ANSI/SMACNA19992007?source=preview

This is a preview of "SMACNA 1999-2007". Click here to purchase the full version from the ANSI store.

IADLE UF CUNICINTO

FOREWORD . .. e e e iii
WELDING TASK FORCE . .. e e e e iv
NOTICE TO USERS . .o e e e e s v
TABLE OF CONTENT S . .. e e e e Vi
CHAPTER 1  INTRODUCTION . . e e e e Page
1.1 BACKGROUND . . e e 1.1
1.2 CODE WELDING ..o e e e e 1.2
1.3 CONTENTS OF THIS MANUAL . .. o e 1.3

CHAPTER 2 WELDING AND CUTTING PROCESSES

2.1 PROCESSES . .. 2.1

2.2 CARBON ARC WELDING (CAW) . .ot 2.1

2.3 SHIELDED METAL ARC WELDING (SMAW) . ... e 2.2

2.4 GAS TUNGSTEN ARC WELDING (GTAW) . ...t 2.8

2.5 GAS METAL ARC WELDING (GMAW) . .. i 2.16
2.6 FLUX CORED ARC WELDING (FCAW) . ... e 2.25
2.7 METAL CORED WELDING . . . ... e 2.27
2.8 PLASMA ARC WELDING (PAW) . ..o e 231
2.9 SUBMERGED ARC WELDING (SAW) . ...t 2.32
2.10 LASER BEAM WELDING (LBW) . ..ttt e e 2.34
2.11  RESISTANCE WELDING (RW) . ..ot e 2.34
212 OXY-FUEL CUTTING (OFC) . ..ttt e e e 2.34
2.13  PLASMA ARC CUTTING (PAC) . ..ot 2.35
2.14  PLASMA ARC GOUGING . ..o e e 2.35
2.15 AIR CARBON ARC GOUGING ... i e 2.36

CHAPTER 3 WELDING EQUIPMENT

3.1 TYPES OF EQUIPMENT . . e 3.1
3.2 POWER SOURCES, APPLICATIONS AND LIMITATIONS ................ ... 3.1
3.3 WELDING CABLES . ... e e 3.3
3.4 WIRE FEEDERS FOR GMAW AND FCAW . ... . 3.4
35 BOOMS FOR GMAW AND FCAW PROCESS . ... ... i 3.6
3.6 WELDING GUNS FOR GMAW AND FCAW . ... e 3.6
3.7 TORCHES FOR GTAW . .ot 3.7
3.8 SEAM WELDING MACHINES . . ... i 3.7
3.9 TURNING ROLLS . . e e e 3.9
3.10 WELDING POSITIONERS, TAIL STOCKS, TURN TABLES,

MANIPULATORS, ETC. . ittt e e e 3.9
3.11  ELECTRODE OVENS . ... e e e 3.9
3.12  MISCELLANEOUS EQUIPMENT ... .. 3.10
3.13  SAFETY AND PROTECTIVE EQUIPMENT . ... ... 3.10

m Sheet Metal Welding Guide e Third Edition Vi

SN


https://webstore.ansi.org/Standards/ANSI/SMACNA19992007?source=preview

This is a preview of "SMACNA 1999-2007". Click here to purchase the full version from the ANSI store.

CHAPTER 4  SAFETY

4.1 MANAGEMENT RESPONSIBILITIES . ... . e 4.1
4.2 AIR CONTAMINATION o e 4.1
4.3 ARC RADIATION o 4.1
4.4 ELECTRICAL SHOCK . .. e e 4.1
4.5 FIRE AND EXPLOSION ... e e s 4.2
4.6 COMPRESSED GASES . ... e 4.2
4.7 HE AT L 4.2
4.8 NOISE 4.3
4.9 BASIC DOCUMENT REFERENCES . ... ... .. e 4.3
410 SAFETY PROCEDURES . ... .. s 4.3
411  SMACNA'S SAFETY AND HEALTH DEPARTMENT . ...... ... ... oo, 4.3

CHAPTER 5 WELDED JOINT DESIGN

51 BASIC DESIGN CONSIDERATIONS ... e 5.1
5.2 WELDING SYMBOLS AND TYPES OF WELDS . ...... ... .. i 5.1
5.3 WELDING POSITIONS . . e 5.9
5.4 TYPES OF JOINTS AND EDGE PREPARATION . ...... ..o 5.9
55 WELD STRENGTH ..o e 5.14

CHAPTER 6 STANDARDS, CODES & SPECIFICATIONS

6.1 HIST ORY . e 6.1
6.2 DEVELOPING A WELDING PROCEDURE SPECIFICATION .................. 6.1
6.3 WELDING PROCEDURE QUALIFICATION ... e 6.1
6.4 WELDER QUALIFICATION ... e 6.2

CHAPTER 7 WELD QUALITY

7.1 QUALITY OF WELDS . .. e e 7.1
7.2 PRE-WELD CONSIDERATION . ... e 7.1
7.3 WELD INSPECTION . .. e e 7.1
7.4 TROUBLE-SHOOTING WELD QUALITY ... e 7.2

CHAPTER 8 ESTIMATING WELDING COSTS

8.1 INTRODUCGCTION .o e e e 8.1
8.2 COST CONSIDERATIONS . . .o e e 8.1
8.3 ADDITIONAL COST CONSIDERATIONS . ... e 8.1
8.4 FACT ORS . 8.1
8.5 BASIC COST EQUATIONS .. s 8.3
8.6 COST COMPUTATIONS . . e e 8.4
8.7 REDUCING WELDING COSTS ... e e 8.6
8.8 QUICK METHOD FOR ESTIMATING WELD COSTS ... 8.6

viii Sheet Metal Welding Guide e Third Edition éS;MA: CNA


https://webstore.ansi.org/Standards/ANSI/SMACNA19992007?source=preview

This is a preview of "SMACNA 1999-2007". Click here to purchase the full version from the ANSI store.

CHAPTER 9 TRAINING OF WELDERS

9.1 IMPORTANCE OF TRAINING . ... e 9.1
9.2 RESOURCES FOR TRAINING . ... e 9.1
9.3 TRAINING FOR QUALIFICATION . ... e 9.1
9.4 RE-QUALIFICATION REQUIREMENTS .. ... .. e 9.2
9.5 REFERENCES . ... e 9.2
9.6 SUPPLEMENTAL TRAINING . ... e 9.2
9.7 WELDER CERTIFICATION ... s 9.2

CHAPTER 10 HIRIING OF WELDERS

10.1 CHECKLIST FOR HIRING WELDERS . ... ... . e 10.1
10.2 GENERAL KNOWLEDGE TEST . ... e 10.2

APPENDIX A RECOMMENDED FILLER METALS

APPENDIX B REFERENCED DOCUMENTS AND OTHER RESOURCES

B.1 CHAPTER 2 — ELECTRIC ARC WELDING PROCESSES . .................... B.1
B.2 CHAPTER 4 — SAFETY oo e B.1
B.3 REFERENCED ASSOCIATIONS . ... e B.2
B.4 CHAPTER 5 —WELD JOINT DESIGN . ... B.2
B.5 LIST OF WELDING TRAINING FACILITIES (OTHER THAN ITI

SUPPORTED UNITS) ...t e B.2

GLOSSARY G WELDING TERMS AND DEFINITIIONS

INDEX

m Sheet Metal Welding Guide e Third Edition iX

SN


https://webstore.ansi.org/Standards/ANSI/SMACNA19992007?source=preview

This is a preview of "SMACNA 1999-2007". Click here to purchase the full version from the ANSI store.

TABLES Page
2-1 Welding ProCESSES . . .ot 2.1
2-2 SMAW Performance Characteristics of Covered Carbon Steel

EleCtrodes . . o e 24
2-3 SMAW Welding Variables for Carbon Steel . ......... .. ... ... .. .. . ... 2.5
2-4 SMAW Welding Variables for Galvanized Steel . ......... .. ... ... .. ... ... ... 2.5
2-5 SMAW Electrodes for Welding Stainless Steels . .......... ... ... .. ... .. ... 2.6
2-5 SMAW Electrodes for Welding Stainless Steels (Continued) ................... 2.7
2-6 SMAW Welding Variables for Austenitic Stainless Steel ....................... 2.8
2-7 GTAW Tungsten EIeCtrodes . ... ...t e 2.10
2-8 GTAW Procedure for Carbon Steel . ... . 211
2-9 GTAW Welding Variables for Carbon Steel . .......... .. ... . .. 211
2-10 GTAW Welding Variables for Galvanized Steel ........... ... ... .. ... .. ...... 2.12
2-11 GTAW Procedure for Stainless Steel . ... 2.12
2-12 GTAW Welding Variables for Austenitic Stainless Steel . ....................... 2.13
2-13 GTAW Welding Variables for Aluminum . ....... ... .. . . i 2.13
2-14 GTAW Welding Current Selections . ...... ...t i 2.14
2-15 GTAW Current Ranges for Tungsten Electrodes . ............ ... ... ... 2.14
2-16 GTAW Shielding Gas Selections . ........ ... i 2.15
2-17 GMAW Welding Variables for Carbon Steel ....... ... ... ... . ... . 2.18
2-18 GMAW Welding Variables for Galvanized Steel . .......... ... ... ... .. ... ...... 2.19
2-19 GMAW Welding Variables for Stainless Steel . ......... .. ... ... .. ... ... ... ... 2.19
2-20 GMAW Welding Variables for Aluminum . ....... ... .. . . i 2.20
2-21 GMAW Filler Metals . . ... 2.22
2-21 GMAW Filler Metals (Continued) . ........ ..o e 2.23
2-22 GMAW Shielding Gas Selections, Spray Transfer ........... ... ... ... .. ...... 2.24
2-23 GMAW Shielding Gas Selections, Short Circuit Transfer ....................... 2.24
2-24 FCAW Welding Electrodes and Related Variables . ........................... 2.28
2-25 SMAW / FCAW Electrode Equivalents . .......... .. ..., 2.29
2-26 FCAW Electrodes for Stainless Steel . ......... .. i 2.30
3-1 Suggested Copper Cable Sizes . ... 3.4
4-1 Control of Welding Hazards . .......... .. e 4.4
7-1 SMAW Troubleshooting GUIde . . ....... .. e 7.3
7-2 GMAW Troubleshooting Guide . . ... i e 7.4
7-2 GMAW Troubleshooting Guide (Continued) . ......... .. i, 7.5
7-3 GTAW Troubleshooting GuUIide . ...... ... i e 7.6
8-1 Sheet Metal Welding Parameters (IP) . ... i 8.8
8-1M Sheet Metal Welding Parameters (SI) . ... i 8.9
8-2 Conversion Table, Inches of Wire perPound . .......... ... ... ... ... ... ... ... 8.10
8-2M Conversion Table, Meters of Wire per Kilogram . ......... ... ... ... .. ... ...... 8.10
8-3 SMAW Welding Parameters —ButtWelds . .......... .. ... ... i L. 8.11
8-4 SMAW Welding Parameters —Edge Welds . ......... .. ... .. 8.12
8-5 SMAW Welding Parameters — Fillet Welds . ... ....... .. ... it 8.13
8-6 SMAW Welding Parameters —Lap Welds . ...... ... .. . it 8.14
8-7 SMAW Welding Parameters — CornerWelds .. .......... .. .. ... 8.15
8-8 SMAW AC Arc Speed (in./min.) Data — Corner Welds . ........................ 8.16
Table of Useful Conversions (I-Pto SI) . ... .o 8.16
10-1 Welder Qualification Test Options® . ... ...ttt 10.1
A-1 F Number Grouping of Welding Electrodesand Rods ........................... Al
A-1F Number Grouping of Welding Electrodes and Rods (Continued) ................ A.2

X Sheet Metal Welding Guide e Third Edition éS;MA: CNA


https://webstore.ansi.org/Standards/ANSI/SMACNA19992007?source=preview

This is a preview of "SMACNA 1999-2007". Click here to purchase the full version from the ANSI store.

FIGURES Page
2-1 Carbon Arc Welding and Brazing ProCess . ......... ... 2.1
2-2 Carbon Arc Welding and Brazing Equipment . ........ .. ... ... ... 2.2
2-3 Shielded Metal Arc Welding Process . ... ... 2.3
2-4 Shielded Metal Arc Welding Equipment . .......... . . . i 2.3
2-5 Gas Tungsten Arc Welding ProCess . ...t 2.8
2-6 Gas Tungsten Arc Welding Equipment . ... i 2.9
2-7 Grinding of Tungsten Electrodes . ...... ... ..o i 2.10
2-8 Gas Metal Arc Welding ProCess . ... ..ot e 2.16
2-9 Gas Metal Arc Welding Equipment . ... 2.17
2-10 Flux Cored Arc Welding ProCess . . ... ..ottt 2.25
2-11  Gun Positions for FCAW . ... . 2.26
2-12  Flux-Cored Welding EqQuipment . .. ... e 2.26
2-13  Plasma Welding ProCess . . .. ..ot 231
2-14 Plasma Arc Welding Modes . ... .. 2.32
2-15 Plasma Arc Welding Equipment . . ... e 2.33
2-16 Submerged Arc Welding Process . ....... .. i 2.33
2-17  Oxy—-Fuel CUtting . ... .. 2.34
2-18 Oxyfuel Cutting EQUIPMENL . . .. .. e 2.35
2-19  Plasma CULEr . ... 2.35
3-1 POWET SOUICE . .. 3.2
3-2 Portable Welding Machine . . ... . 3.2
3-3 Welding Cable CoNStruCtion . ......... ...t 3.4
3-4 Spool-On-Gun Wire Feeder . . ... ... 35
3-5 Portable Gun Assembly . .. ... 3.5
3-6 BOOM Cart . .. 3.6
3-7 FCAW / GMAW GUNS . .ottt et e ettt e et et e e e e i 3.7
3-8 Torches for GTAW . ..o 3.7
3-9 External Seam Welder . ... ... 3.8
3-10 Internal Seam Welder . . ... o 3.8
3-11  Power Turning Roll and Weldhead Positioner . ........... ... ... ... .. ... ...... 3.9
3-12  Electric Drying OVEN . . ...ttt 3.10
3-13 Hand-Held Beveler . ... .. 3.11
3-14  Power Nibbler . ... 3.11
5-1 Standard Location of Elements of a Welding Symbol . ......................... 5.2
5-2 Supplementary Symbols . ... 5.2
5-3 Typical Weld Symbols Used for Sheet Metal and Light Plate . .................. 5.3
5-4 The Five Basic Types of Groove Welds . ......... ... . .. 5.4
5-5 Welding Symbols for Fillet Welds . . ......... . 55
5-6 Welding Symbols for Intermittent Fillet Welds ............ .. ... ... ... ... ... ... 5.6
5-7 Welding Symbols for Edge Flange Welds . .......... ... . .. 5.7
5-8 Welding Symbols for Corner Flange Welds . ........ ... .. 5.8
5-9 Basic Welding POSItIONS . . .. ... 5.9
5-10 Basic Welding JOINtS . ... ... 5.10
5-10A Joints, Welds, and GrOoOVES . .. ... ..ttt e 5.11
5-11 Welded Joint Designs — Butt Joints (B) . ... 5.12
5-12 Welded Joint Designs — Corner and Tee Joints (Cand T) ...................... 5.13
B 6.4
B A 6.5
B e 6.6
B2 e 6.7
B3 6.8
BB A L 6.9
7-1 Examples of Good and Bad Welds . ........... i 7.2
Gl G.3

@m@;ﬁ& Sheet Metal Welding Guide e Third Edition Xi

SN


https://webstore.ansi.org/Standards/ANSI/SMACNA19992007?source=preview

This is a preview of "SMACNA 1999-2007". Click here to purchase the full version from the ANSI store.

THIS PAGE INTENTIONALLY LEFT BLANK

Xii Sheet Metal Welding Guide e Third Edition éS;MA: CNA


https://webstore.ansi.org/Standards/ANSI/SMACNA19992007?source=preview

This is a preview of "SMACNA 1999-2007". Click here to purchase the full version from the ANSI store.

CHAPTER 1

INTRODUCTION



https://webstore.ansi.org/Standards/ANSI/SMACNA19992007?source=preview

This is a preview of "SMACNA 1999-2007". Click here to purchase the full version from the ANSI store.



https://webstore.ansi.org/Standards/ANSI/SMACNA19992007?source=preview

This is a preview of "SMACNA 1999-2007". Click here to purchase the full version from the ANSI store.

CrrMAFITER 1

INTRUDUC TTUN

1.1 BACKGROUND

The Sheet Metal and Air Conditioning Contractors’
National Association, Inc. (SMACNA) has found that
joining metal by welding is one of the most labor-in-
tense operations in the sheet metal industry. Predicting
and controlling the costs and quality of welding is ab-
solutely essential if contractors are to manage work ef-
fectively. This Third Edition was undertaken to refine
and clarify several areas and to upgrade this manual
and to promote its use as an effective guide for contrac-
tors.

Codes, specifications, and classifications are volun-
tary consensus standards developed by committees
whose membership is balanced among interested par-
ties such as producers, consumers, general interest and
others. Others, such as government, may have their
own category if substantial interest is shown. No single
group may dominate a standards committee. Well
known examples of this type of organization are
American Welding Society (AWS), American Society
for Testing and Materials (ASTM) and American Soci-
ety of Mechanical Engineers (ASME). For a standard
such as AWS D1.1, Structural Welding Code — Steel
the producer group would be made up of contractors,
manufacturers, and distributors. Consumers would be
developers, inspection agencies, and owners. General
interest would represent the general public interest,
and they may from academia, government, or the gen-
eral public. Any individuals, whether committee
members or not, have the right to comment on a pro-
posed standard. The committee is required to consider
all comments and to advise the individual of the dis-
position of the comment.

Contractors can expect the requirements of national
codes and standards to be reasonable and equitable as
they apply the same requirements to all practitioners,
therefore contractors can fairly compete for such
work. The additional requirements imposed by these
national codes and standards are more record keeping
such as mill test reports (MTRs), welding procedure
specifications (WPSs), performance qualification test
records (PQTRs), and inspection records.

Rules for development of the WPSs and PQTRs, are
provided in the application codes such as AWS D1.1,
Structural Welding Code — Steel, AWS D1.3, Structur-
al Welding Code — Sheet Steel, and D9.1, Sheet Metal
Welding Code. Alternatively qualification rules may
be found in AWS B2.1, Specification for Welding Pro-
cedure and Performance Qualification. Most AWS
codes and specifications accept welding qualifications
that are performed under B2.1.

-

Welding is a special process because, except for hard-
ness, we cannot evaluate the mechanical properties
without destroying the weld. Therefore, we control the
properties of the weldment by using written qualified
procedures (WPSs). The soundness of the weld is
maintained by using trained and qualified welders and
welding operators.

Welding Procedure Specifications (WPSs) provide
several benefits such as:

a. QUALITY AND REPEATABILITY - Weld-
ing performed in strict adherence to welding
procedures can assure consistent quality and
repeatability in welding production.

b. INCREASE IN PRODUCTIVITY - Consis-
tent use of welding procedures can give the
contractor much better control of the welding
operations by providing written instructions
for the welder to use, including the welding
process, machine setting, type of electrodes,
etc.

c. MEASURE PERFORMANCE - Welding
procedures provide the basis for comparison
of welder performance to previously estab-
lished production methods.

d. MATERIAL REQUIREMENTS - Use of
written welding procedures not only estab-
lishes the type and size of electrodes, shield-
ing gases and materials that are required for
the job, they can also be used in determining
the quantities of electrodes and gases and the
arc time needed for the size of weld to be
made in accordance with the joint design.

e. TRAINING - Training programs can be es-
tablished to train welders in particular weld-
ing processes using the procedure as the base
line document.

There has been a mystique in the past about welding.
Too often the sheet metal contractor’s management
has been totally reliant upon the welder for guidance
in such matters as the correct welding procedure,
achievable productivity, welding costs and, in many
instances, the type of equipment to be purchased.

This publication is intended to provide the contractors’
managers and supervisory employees sufficient infor-
mation to predict welding costs, audit welding produc-
tivity and source information to recognize weld quali-
ty even though they may not have extensive
experience in “laying down a weld.”

This publication is not intended for welder training
nor does it purport to provide all of the information
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