AWS D1.6/D1.6M:2007
An American National Standard

Structural
Welding Code—
' Stainless Steel

ey perican Naﬁo"a/.%
7
P




AWS D1.6/D1.6M:2007
An American National Standard

Approved by the
American National Standards Institute
January 4, 2007

Structural Welding Code—
Stainless Steel

2nd Edition

Supersedes AWS D1.6:1999

Prepared by the
American Welding Society (AWS) D1 Committee on Structural Welding

Under the Direction of the
AWS Technical Activities Committee

Approved by the
AWS Board of Directors

Abstract

This code covers the requirements for welding stainless steel structural assemblies.

American Welding Society

550 N.W. LeJeune Road, Miami, FL 33126



AWS D1.6/D1.6M:2007

International Standard Book Number: 978-0-87171-063-5
American Welding Society

550 N.W. LeJeune Road, Miami, FL 33126

© 2007 by American Welding Society

All rights reserved

Printed in the United States of America

Photocopy Rights. No portion of this standard may be reproduced, stored in a retrieval system, or transmitted in any
form, including mechanical, photocopying, recording, or otherwise, without the prior written permission of the copyright
owner.

Authorization to photocopy items for internal, personal, or educational classroom use only or the internal, personal, or
educational classroom use only of specific clients is granted by the American Welding Society provided that the appropriate
fee is paid to the Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923, tel: (978) 750-8400; Internet:
<www.copyright.com>.

il



AWS D1.6/D1.6M:2007

Statement on the Use of American Welding Society Standards

All standards (codes, specifications, recommended practices, methods, classifications, and guides) of the American
Welding Society (AWS) are voluntary consensus standards that have been developed in accordance with the rules of the
American National Standards Institute (ANSI). When AWS American National Standards are either incorporated in, or
made part of, documents that are included in federal or state laws and regulations, or the regulations of other govern-
mental bodies, their provisions carry the full legal authority of the statute. In such cases, any changes in those AWS
standards must be approved by the governmental body having statutory jurisdiction before they can become a part of
those laws and regulations. In all cases, these standards carry the full legal authority of the contract or other document
that invokes the AWS standards. Where this contractual relationship exists, changes in or deviations from requirements
of an AWS standard must be by agreement between the contracting parties.

AWS American National Standards are developed through a consensus standards development process that brings
together volunteers representing varied viewpoints and interests to achieve consensus. While AWS administers the process
and establishes rules to promote fairness in the development of consensus, it does not independently test, evaluate, or
verify the accuracy of any information or the soundness of any judgments contained in its standards.

AWS disclaims liability for any injury to persons or to property, or other damages of any nature whatsoever, whether
special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of, or reliance
on this standard. AWS also makes no guaranty or warranty as to the accuracy or completeness of any information
published herein.

In issuing and making this standard available, AWS is neither undertaking to render professional or other services for or
on behalf of any person or entity, nor is AWS undertaking to perform any duty owed by any person or entity to someone
else. Anyone using these documents should rely on his or her own independent judgment or, as appropriate, seek the
advice of a competent professional in determining the exercise of reasonable care in any given circumstances.

This standard may be superseded by the issuance of new editions. Users should ensure that they have the latest edition.

Publication of this standard does not authorize infringement of any patent or trade name. Users of this standard accept
any and all liabilities for infringement of any patent or trade name items. AWS disclaims liability for the infringement of
any patent or product trade name resulting from the use of this standard.

Finally, AWS does not monitor, police, or enforce compliance with this standard, nor does it have the power to do so.

On occasion, text, tables, or figures are printed incorrectly, constituting errata. Such errata, when discovered, are posted
on the AWS web page (Wwww.aws.org).

Official interpretations of any of the technical requirements of this standard may only be obtained by sending a request,
in writing, to the appropriate technical committee. Such requests should be addressed to the American Welding Society,
Attention: Managing Director, Technical Services Division, 550 N.W. LeJeune Road, Miami, FL 33126 (see Annex K).
With regard to technical inquiries made concerning AWS standards, oral opinions on AWS standards may be rendered.
These opinions are offered solely as a convenience to users of this standard, and they do not constitute professional
advice. Such opinions represent only the personal opinions of the particular individuals giving them. These individuals
do not speak on behalf of AWS, nor do these oral opinions 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 official interpretation.

This standard is subject to revision at any time by the AWS D1 Committee on Structural Welding. It must be reviewed
every five years, and if not revised, it must be either reaffirmed or withdrawn. Comments (recommendations, additions,
or deletions) and any pertinent data that may be of use in improving this standard are required and should be addressed
to AWS Headquarters. Such comments will receive careful consideration by the AWS D1 Committee on Structural
Welding and the author of the comments will be informed of the Committee’s response to the comments. Guests are
invited to attend all meetings of the AWS D1 Committee on Structural Welding to express their comments verbally.
Procedures for appeal of an adverse decision concerning all such comments are provided in the Rules of Operation of
the Technical Activities Committee. A copy of these Rules can be obtained from the American Welding Society, 550
N.W. LeJeune Road, Miami, FL 33126.
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Foreword

This foreword is not part of AWS D1.6/D1.6M:2007, Structural Welding Code—Stainless Steel,
but is included for informational purposes only.

This is the second edition of the AWS D1.6, Structural Welding Code—Stainless Steel; the first edition was published in
1999. This code is the product of a pool of experts arriving at a consensus position, in keeping with the American
National Standard Institute’s requirements.

This code covers the requirements for welding stainless steel components other than pressure vessels or pressure piping.
For many years, fabrications involving stainless steel welding have used AWS D1.1/D1.1M, Structural Welding Code—
Steel, to provide the requirements for quality construction. However, as the AWS D1.1 document is written for the car-
bon and low alloy steels commonly encountered in structural fabrication, it does not explicitly address the unique re-
quirements of the stainless steels. The AWS Structural Welding Committee thus recognized the industry need for an
AWS D1.1 analogue designed for the welding of stainless steel wrought and cast shapes and plates.

The most noticeable feature of D1.6 is the allowance of prequalified Welding Procedure Specifications (WPSs) for the
austenitic stainless steels. This exemption from qualification testing is based on considerable experience with the most
widely used stainless steels.

Underlined text in the subclauses, tables, or figures indicates an editorial or technical change from the 1999 edition. A
vertical line in the margin next to a figure indicates a revision from the 1999 edition. Changes to Clause 2 are not indicated
in the chapter since the substantial reorganization of Clause 2 makes it too difficult to identify technical changes.

The following is a summary of the most significant technical revisions contained in D1.6/D1.6M:2007:

Clause 1 was reorganized to add elements found within AWS D1.1/D1.1M.

Terms specific to this code were added in 1.3 for clarity.

Responsibilities of parties involved in structural welding were clarified in 1.4.

Clause 2 was rewritten to bring its design requirements into closer accord with AWS D1.1/D1.1M.

The fatigue provisions in Clause 2 were revised.

Provisions for fillet welds and plug and slot welds were added to Table 2.1 and 2.2.

The provisions for fillet welds and plug and slot welds in holes and slots in Clause 2 were revised.

A comprehensive suggested filler metal chart for various combinations of stainless steels and other ferrous base metals
was added as an annex.

New commentary for Clause 2 was added.

Comments and suggestions for the improvement of this standard are welcome. They should be sent to the Secretary,
AWS D1 Committee on Structural Welding, American Welding Society, 550 N.W. LeJeune Road, Miami, FL 33126.

vii



AWS D1.6/D1.6M:2007

This page is intentionally blank.

viii



AWS D1.6/D1.6M:2007

Table of Contents

Page No
PO SONIEL ...ttt ettt ettt et s e et e sttt st e e s bt e s e be e sate e st e enbbe s et e enbeesabeenseesabeaabeensbesabaesabeesseesaseensaensaean v
FOT@WOFA ...ttt sttt ettt bt e st et e s et e et e e at e st e e bt e s et e e b tesateeabaesabesabeesabeenbeennee vii
LEST Of TADIES ...ttt ettt et ettt ettt e st e st e bt e sab e e bt e sa bt e bt e s et e e bt e s abeea bt e st e eabeeshte e beenatena xiii
LEST Of FUGUFCS .ottt ettt et b ettt e s et et e s ht e et e esat e e bt e sb b e e abeesb e e sabeeabeesabeebeesateenbeesaseenne Xiv
1. General PrOVISIONS. .......co.coiiiiiiiiiiiiieiieteet ettt ettt st b et b ettt et sbe et sbeebesaeenaenbeen 1
Lol S0P -ttt ettt bttt h e st e e ate st e e bt e et e bt sab e e bt e sa bt e bt e e e be e bt esateeabaesabeenbeene 1
1.2 BASE MELALS ...ttt ettt st st st h et b et s ae et s aeeae st ennenanen 1
1.3 Terms and DefinitiOnS.......c.cccueeiiieiiieiiieeiiesteeieestteeteesteesteesteesteeesbeesseeesseessaeesseesseesssaasseessessseeseessseesseesssean 2
1.4 RESPONSIDILILIES ...uveieuieeiiiiiieitieete ettt ettt ettt sttt e sttt e b e s bt et e bt e et e eabeesabesabeebeesabeeabeesateebeenseeas 2
1.5 APPIOVAL .ttt e h et b et h et b e e h e et e bttt e et e b e e bt et e bt e b bt e b ebtenteente b eae 3
1.6 WELding SYMDOLS ....coouiiuiiiiiieieeiteteet ettt ettt ettt et bt e st e e sbe et sbe et e b e eb s et e sbeenaeebae et enee 3
1.7 SAfEY PreCAULIONS ...c..eetiiieiieiieiieiteteet ettt ettt b et b et st ae s bt et sbt e b e eba et sbe et e enaenaeeae 3
1.8  Standard Units Of MEASUIEIMENL......cc.eerutrterierierintietenteeirenteetenteentesieeste st easesteessesseessesseensesseensesseensesaeennenneen 3
1.9 Reference DOCUMENLS .......c.eccieeiieiiieeieeiie et eeeeestteeeteesteesteesteeetbe e beessseesseasseesseesseesssaasseessessssesnsaessseeseesseean 3
2. Design of Welded COnMECLIONS ...............ccoiiiiiiiiieiiieieiiee ettt ettt ettt e te et e ste et e sseeeesseenaesseeneesseans 5
Part A—General REQUITEIMEILS .......c..oiuiiiiiiieietieieit ettt ettt te e et e st eat e besatenbesbeebe e beeseenteeaeeneeeae 5
(I € 1< 1 1< v | USROS SRUPRRUSR 5
2.1 Contract Plans and SPeCifiCAtiONS ........cc.eoueruiriirieniireeieniteeeit ettt ettt sttt st e e sbee e e 5
2.2 EccentriCity Of CONMECLIONS ....eovuveeteeriitiiieestieniteesttesiteetee st e eteesteesteesteesateesbeesaeessbeessaesaseesbeesasesnseesnsesnseesseens 6
2.3 AIIOWADIE STIESSES ..cuveeuriiiiiieitenieeiteiteteste ettt st et sttt st et s et e st et et e st e et e satsatesaesaeenesaeeanesaee st eneeneeae 6
Part B—Weld Lengths and ATEAS ........coouiiriiiiiiiieteeie ettt ettt ettt ettt st sat st e st e st e ebeennee s 7
2.4 EffECHIVE ATCAS....uuiictieiiieiieeieeteeete et e stteeste e tteeteesteeeabe e saassseesseessseasseassseansaessseanseasssasseassaesssesnseesssesssannssean 7
2.5 Plug and SIOtS WELAS .....coueiiuiiiiiieitetiee ettt h et b et et e et s st e bt st et e ebe et eaeenteeaee b eae 8
Part C—Miscellaneous Structural DEtailS..........cooiviereiieririeneniciieieetee ettt ettt 8
2.0 GONETAL..c..eiuiiiiiiieiiie ettt ettt ettt ettt h et b et s h et h e s bt et e bt et bt e et ebee bt eae 8
2.7 FILET PIALES ..ottt ettt ettt st ettt et b et s a e a e et e e st e n e e ae et nn e eaeeneeae 8
2.8 LAP JOMNES 1.ttt ettt ettt ettt sht e e bbbt e bt e s et e e bt e e a b e e be e sh b e e bt e sh b e e b e e ate s beesabeeabeesateenbeennaeen 9
2.9 Transitions of Butt Joints in Nontubular CONNECHONS .........cccueecvieiieeiieeieeeteeriee e esteeeveesreesreereesreeseessneas 9
2.10 Transitions in Tubular CONNECTIONS .......c.veecuieriieiiiereeeieereeeteesteesteesteeseeebeesseessbeessaessseessaesssessseesssessseesseean 9
2.11 CONNECLIONS OF SPLICES ...vcuveuriuieuieiieiirtietieteste sttt ettt et sttt st st ettt eseeue e bt eae s b b e s et eseeseeaesseeueebesbesaennen 9
2.12 Built-Up Members in Statically Loaded StrUCtUIES .........cc.ceveeviirienirienienieienteceeeseete e e 10
2.13 NOoNCONtNUOUS BEAIMS ...c..eiuiieiieiiriiiiiiieieeiteient ettt ettt sttt st ettt sae et sateaesae e resaeesnenneeas 10
2.14 Specific Requirements for Cyclically Loaded StUCLUIES ..........c.cevueeriiriiiinienieenie ettt 10
2.15 Combinations of Different Types of Welds .......cccocviririiiriniininiiicieieeeeeese ettt 11
2,16 SKEWEA T-JOINES ..euetiieiiiieeiieeeiee et e et e et e e st e e e tteestteeestbeessseessseeessseeeassaeesssaaesnseeaanssessnssaeesseesnsseesnnses 11
3. PrequalifiCAtion.............c.oooiiiiiiieie et et e et et e et e et e e te e e ba e teeanbeenbeeteeenteeseensteen 17
3U00 SCOPE -ttt ettt ettt sttt h et h et bttt ettt e h bbb e bt bttt h e bt e bt bt et sbe e b bt e be s bt enbebeea 17
Part A—General REQUITEIMENLS .......cc.eiieriiriiriirieiceteeetesc ettt ettt ettt sttt e e bt et st et st e neesbeeaesaees 17
3.1 Limitation of Variables for Prequalified WPSS ......cccooiiiiiiiiiiiietee ettt 17
3.2 Combination Of WPSS.c..cc.oiiiiiiiiie ettt ettt sttt st e a et ae e 17

ix



AWS D1.6/D1.6M:2007

Page No
Part B—Prequalified PrOCESSES ......cc.uiitiiiiieietieest ettt sttt bttt s b bt et et e st et enaeeaees 17
TR B € 1< 1 1< v 1 TSP 17
3.4 WEldING PrOCESSES ....veeuiieieuiiitieie ettt ettt ettt ettt ettt bt et s bt et s bt et eeb et e e bt ent e eatenbesbeenbesbeenbesbeensenbeans 18
3.5 Other Welding PrOCESSES .......cccoviiiiriiiieieeieittetete ettt sttt ettt ettt et be et e sae bt e besbeesenbeans 18
Part C——Base IMELALS ......cccviiiieiiieeiieiieeieeteeet e et e st e e steestt e e teesteessbeetaeesseesseesssaenseessseenseanssessseenssesssesseesssansennes 18
3.6 Base Metals for Prequalified WPSS ........oouiiiiiie ettt st 18
3.7 Auxiliary Component Base MEtals ..........ccoriiiiiirieiinieieeeteetee ettt st en 18
3.8 Base Metal for Weld Tabs and BaCKing ........c..cocueruieiiniiiiiinieincee et 18
Part D—Prequalified Filler Metals, FIuxes, and Gases..........c.coeecuiririierienieiieie ettt st 18
I I 11 5 QY (] OO STUPU SRR 18
3.10 EIctrodes fOr SIMAW .....c..oi ittt ettt e st stte et e et e s teebeesabeesbeestaeesbaesseesaseessessseensaassaaseessseenseenssennses 19
3.11 Electrodes and FIUXES fOI SAW .......oioiieiiiiiiiieeie ettt ettt st e e et eete et e seveeteesaseenbeesssasseessseenseasssennses 19
3.12 Consumables for GMAW, GTAW, and FCAW ......ouviiiiiiiie ettt eeatee e e s eaaaaeeeens 19
Part E—Weld Sizes for Prequalified JOINES. ........coeiiiitiriiiirieeeeeecee ettt s 20
I IR T € 1< 11 21 TSP SRUPR 20
3.14 Prequalified FIllet WELdS .......cc.ooiiiiiiei ettt et st sttt et s b e b st eaenbeens 20
3.15 Prequalified Partial Joint Penetration (PJP) Groove Welds in Nontubular Connections ...........c.cccccevueeuee 20
3.16 Prequalified Partial Joint Penetration (PJP) Groove Welds in Tubular Connections............cccccevervenennnns 21
3.17 Prequalified Flare-Bevel GIOOVE SIZES......cc.eeieriirieriirieniieieriteiiesteete sttt ettt st ste bt et seeebesbeenaenbeens 21
3.18 Prequalified SKeWEd JOINES ......coouiiiiiiiiiieieeieeet ettt ettt et bt be e eaenbens 21
3.19 Prequalified Plug and SI0t Weld SIZESs ........cccceciriririiniiniiieiniiiciietee ettt sttt s 21
3.20 Prequalified Complete Joint Penetration (CJP) Groove Welds in Nontubular Connections...................... 21
3.21 Prequalified Complete Joint Penetration (CJP) Groove Welds in Tubular Connections ...........cc.ccceeueennen. 21
Part F—Prequalified Nontubular JOint Details..........ccoeeieririienieiiinieiinceniceeeieseeseeteeseeteeeete e 21
322 GONETAL ..ttt h ettt bt et s b et bttt h et e bt ea e bt et sbe et b e et esbeebebeea 21
3.23 Partial Joint Penetration (PJP) Groove Welds ........cccueioiiiiiiiiieiiie ettt e 22
3.24 Complete Joint Penetration (CJP) Groove Welds..........coerieriiiinirieneniiieienicetenieeie et saenieeas 22
3.25 PIUZ and SIOt WELAS ...cueviiiiieeiieiteteetee ettt ettt sttt sttt e b et sbe et sbeebesbeenenbeeas 22
3.26 Flare-Bevel GroOVEe WELdS. ....cc.cotiiirieniiieiiieieeieeeettee ettt ettt sttt et st enenbeeas 22
Part G—Prequalified Tubular JOInt Details .........cccceciririiinieniiieiieeiene ettt 22
327 GONETAL ...ttt ettt ettt b e et s b et s b bbbttt e heehe e bt et sbe et be et e s bt e b e be e 22
3.28 PreqUalified JOINES ....cveiiiiiriieiieiiet ettt ettt ettt st sttt bt et bt et s be e b e 23
Part H—Prequalified WPS REeQUITEIMENTES ......cccueeitiiiiiiieiieeriie ettt sttt ettt et st e bt e sateesbeesabesseenes 23
320 GONETAL ...ttt ettt ettt et st st sttt e ae e ea et sae s h e e ne st en e ne e 23
3.30 PIUZ AN SIOt WIS ..cnutieniieiiiiieet ettt ettt sttt s bt e bt e st e b e sabe e beesatesabeebeesaseebeesseesates 24
A, QUALIFICATION. ........c.ooeiiiiiieieeee ettt te et e e et eebe e st e ebeesaseebeassseeaseessseesseesseenseeseesaseaseensres 73
Part A—WPS Qualification REQUITEMENLS ......c.cevcuiiriiiriiiiiierieeiiesiieete ettt ettt st e sbt e sbe et e sbeesabeeseees 73
41 GENCIAL ...ttt e st st s h e ae et b et st a e saeenesaeen 73
4.2 Essential Variables for WPS QuUalifiCation ............coooiiiiiiieiiiieeiie ettt e et e e sveeeerae e 74
4.3 WPS Qualification REqUITEIMENES ........c.eeviiriiiriierieiiieste ettt sttt ettt e st e sateesbeesabesabeesbeesabeeseenes 74
A4 FIIEE WELAS ...neivitiiiiiiet ettt sttt ettt et eb bbbt b bt s bt e bt et et et et e bt e bt b sae e ten 74
4.5 Tests Required for Groove and FIllet WEldS .......ccccoviiiiiiiiiiiiiinieeiieiteee ettt 74
4.6 Types, Purposes, and Acceptance Criteria of Tests for WPS Qualification .........ccceeceevieniieriiiniennicnnennne 74
Part B—Performance Qualification Requirements for Welders and Welding Operators.........ccoceeeveerveeveeenueenne 76
AT GENCIAL ...ttt ettt et st st s h e e a et beesae st a e saeennesaeen 76
4.8 Limitation of Variables for Welder Performance Qualification .............ccceeveiiieriiieicieeeiie e 77
4.9 Limitation of Variables for Welding Operator Performance Qualification............cccecceevvevieenieniieeneenenne 77
4.10 Types, Purposes, and Acceptance Criteria of Tests and Examinations for Welders and
WEIAING OPETALOTS ..eeneieiutieiieeiieeniteetee st ste et e sttt et esttesabeesatesateesbtesabeebeesabeesseesatesabeesseesabesabeenseesaseensaenneenn 78



AWS D1.6/D1.6M:2007

Page No
4.11 OVerlay REqUITEIMENES. .....c.cocveutriririieieiierieteiet ettt ettt ettt ettt sttt s b s sse et eatebeebesaesaeneen 79
e FaDTICATION ..ottt ettt et et b et s be e s bbb eaee 115
5.0 GONETAL ...ttt et e a et a e et ae e b bt e neeaee 115
5.1 ReESPONSIDIIILIES ...ttt sttt et st e s ene e 115
5.2 Preparation Of Base MEtal.........ccoooiiiiiiiiiiiiiiieieteeeee ettt ettt et e bt 115
5.3 ASSEIMIDLY .ottt ettt ettt et a e et b et bt et s bbbt e e s b eaee 116
5.4 ASSEMDLY TOIBIANCES .....eouviiiiiiriieiiriiiieittet ettt sttt sttt ettt sttt e bt nae st e e e sbeeabesbeeasesbeenee 117
5.5 DiStortion Of MEMDETS ....c..cocueviiiiiriiiieieiieteeetet ettt st ettt ettt en e b e bt esneeane 117
5.6 Groove Weld BaCKing.........c.ooiiiiiiiiiiiiiicee et ettt s s 118
5.7 Tack Welds and Temporary Welds.........cccoiiiiiiiiiinieee ettt 118
5.8 POIMINGZ .ttt ettt ettt ettt b e s bbb bt ettt e a e s ae ettt et bbbt nbe et sbeeaee 118
5.9 Weld TeIMINAtION ...c.coouieueiiiiieieeieieetent ettt sttt ettt st et st e e st b st et sae e st ssee st saeesnesbeeanesbeennesnennne 118
5.10 WEIA CIEANING. .....eeeuiiiieieiieeiteeite ettt ettt et ettt e sb et e bt e st e e bt e s bt e e bt e satesabeesbbeeabeeabeesabesabeesbeesnseenseenas 118
S5.1T WL PrOFILES. ...ttt sttt h et b et s et et b et e s bt e e e sbeestesbeeneeebeenes 119
5.12 Weld Metal Removal and REPair.........cocevuirieriiriiiiiniiiineeiietese sttt 119
5.13 Base Metal Repairs by WEIAINg.......c.ceoueriiriiriiniiiieiieiet ettt ettt st 119
5.14 MiSIOCAtEd HOIES.....cueiriieiiiiiiiirieeieriteece ettt sttt ettt bt st ae st e ne s bt e bt eanesneenne 120
5.15 Inaccessibility of Unacceptable WElds ..........cccoeieiirieieiiereeieeeeeee ettt 120
5.16 Postweld Heat Treatment and Recommendations .............coceeeeruerieninieniieiene et 120
B 11 07T 2 (1) 1 OO USROS USRRSR 125
Part A—General REQUITEIMENLS .........oocuiiiiiiiiiiieiie ettt ettt sttt sat e ate st e e beesabessaesbeesabeesseesasean 125
0.1 GENETAL ...ttt et ettt et ettt sa bt e b e h bt e bt e a e et esate e be e beeebeenbeenas 125
6.2 Inspection Personnel QUalifiCation .............cocceiiiiiiiiiieiieieie ettt s 125
6.3 Inspection and Verification Of Materials ........c.ccooererieririiininiinieiceeee et 126
6.4 Verification of Procedure Qualification Record (PQR), Welding Procedure Specification (WPS),
and Performance QUalifiCation ..........c..ecoiiiiiiiiiieiiiieeee ettt tee e et e e e b e e e be e e s b e e e eabeeesaaeeeseeas 126
6.5 Inspection and Verification of Work and ReCOTdS.........c.ccoevueieiririniininiinicnieniciceeeceeeene et 126
6.6  Obligations Of the COMIIACIOT .. ..c..ecuetrirerertiriertentetetetet ettt sttt ettt ettt b e bt se ettt eae b nbe e 117
6.7 NONAESIIUCTIVE TESTINZ -.euveutieneerteeiieitieiieite ettt ettt ettt et e bt ee e bt et et e eate s bt et e besatesbeeaesbeensenbeeneesseenes 117
6.8 EXIENE OF TOSTINZ ..c..eeutiiieitiiieieeeeterte ettt ettt sttt sttt st b et sb et sbesbe e b e sbe et e sbeeaeesbeenee 128
Part B—Radiographic Testing of Groove Welds in Butt JOINES........coceerviiiiiiinieniiiiiienieeieneeeenee e 128
0.9 GENETAL ...ttt ettt ettt st e bt e h bt e bt e e at e st e e st e sabe e beeebeenbeenas 128
6.10 RadiographiC PrOCEAUIES ........cccoueiiiiiiiiieiietietit ettt ettt et ettt bt e e bt et esbe e e ebeenes 128
6.11 AcCeptability Of WEldS......coueiriiiiiiiiieiieietete ettt sttt st sbe bbb e 130
6.12 Examination, Report, and Disposition of Radiographs..........ccoceeeiiiiiiiiiiniiniiiiieniecieesee e 130
Part C—Ultrasonic Testing (UT) of Groove Welds.........oecieieririeieiieie ettt 130
0.13 GONETAL ... .ottt ettt et b e e et bt e e bt et e bt et e he et e bt et e e bt e e e ebeeateebe et e ebeenee 130
6.14 UT Operator REQUITEIMENLS .......c..eeruiiiiiiiitieieiieteet ettt ettt sttt et se et et et e s e sbe et e sbesbeestesbeeneeebeenes 131
6.15 UT EQUIPIMIENL.....ooiiiiiiiiiiiiiteneeteteetet ettt ettt sttt et b e et e b et e s bt et e sbeeaesbeebesbeeasenbeeasenseenne 131
6.10 UT PrOCEAUIE ......oouvieiiiiieitiiietenie ettt ettt ettt sttt s bt ettt et e sat e s e s st etesaeesnesbeeenenbeeanesneenne 133
6.17 Reference StAndArd ............ooeeriieiiiiiiee ettt ettt ettt e et e bt e ettt eeteeneetesre e teene et e eneenes 134
6.18 Calibration MEthOAS.........coueiiiriiiiiiiee ettt ettt h et sa et eb e bt e st ebe et e sbees e sbeeneesbeenee 134
6.19 Scanning Patterns and MethOdS ...........coeeiiriiiiniiienieiceeeee ettt 135
6.20 Weld Discontinuity Characterization Methods..........cocuiirieriiiiiieiiiiiie ettt 135
6.21 Weld Discontinuity Sizing and Location Methods .............ccccoiiiiiiiiiiiiiiiiiiee e 135
6.22 Interpretation Problems With DiSCONTINUITIES. ......cc.eeeeriiriiriiitieieniieie et 136
6.23 Weld Classes and AmMPLitude LEVel........couevuiiiiriiiiiniiiiiiiieienteeeteseetee sttt sttt s 137
6.24 Acceptance-RejeCtion CIItBIIa ........eecueruiriiriieiiinieiertente ettt ettt et sttt sbe e e b e b e e sbeenee 137
6.25 Preparation and Disposition Of REPOTLS ....ccueiruieriiiiiiiiieniieieerteee ettt ettt et s 137

X1



AWS D1.6/D1.6M:2007

Page No

Part D—Other Examination MEthOAS ..........coouiiiiuiiiiie ettt e et et eeeaae e e eaeeeereeeeaaaean 138

0.20 GENETAL....ccuiiiiiiiiieeieeite ettt ettt et et e st e e st e s abe e beesabeesbeesabeesseeasaeeabeenateesbeeesaenstesabeenaaeenbeenbaeenbeebaens 138

6.27 Radiation Imaging Systems Including Real-Time Imaging...........c.cccccooiiiiiiiiiniiiiniiiceeceeee 138

Part E—QUAlIty Of WEIdS......c.coiiuiiiiieiiieieieiectre ettt sttt ettt 139

6.28 Quality of Welds—Statically Loaded ...........coceriiririiniiienieiicenieieeteeeesc e 139

6.29 Quality of Welds—Cyclically Loaded..........ccooeeruieriiiiiinieeiiesiieeieesieese ettt sttt 140

To STUA WEIINEG.........oooeiieiiieeeeee ettt ettt e et e e be e s beeabe e s b e eabeessseesse e seessseenssessseensaessseensessssennseenses 159

Tl SCOPE ettt ettt ettt ettt ettt et e a bttt s he et b et h e et b et e he et e bt e et sae et e et s bt et s be e et e bt et e ebeeaee 159

7.2 General REQUITEIMENIES ......coutiitierierieeeiteettette et eite sttt et e st e e bt esateebeesateeabeebeesabeesseessteenbaensaenseesabeesseesasean 159

7.3 Mechanical REQUITEIMENLS......c...ccuiiiiiiiiiiiiieieeeete ettt 160

T4 WOTKMANSHIP ..ottt ettt b et e bt e st e s bt et e bt et e sbeeaesbeentesbeeneeebeenee 160

7.5 TECRMIQUE .....eeutiiiiiiieieete ettt ettt ettt et st et b et s bbbt et s bt et e s bt et e sbe e b e sbeeesenbeeanesbeenee 160

7.6 Stud Application Qualification REqUITEMENES .........c.coerierierenieiiiiieieineeeeereee et e 161

7.7 Production CONIIOL.........oiiiiiiiiiiee ettt ettt e e e et e e eeteeeeetaeeeeateseeaseeeeseseesseeeesaeeeaseeeeseeaanes 162

7.8 Fabrication and Verification Inspection REqUIremMents ..........c..coceveeviererieneniienenieneeee e 163

Annex A (Normative)—Effective TRIOAL ........cocuiiiiiiiiiiiee ettt et st 169

Annex B (Normative)—Effective Throats of Fillet Welds in Skewed T-JOINtS ........c..ccoevveieiiiieeeiiieieiie e 171

Annex D (Normative)—Manufacturers’ Stud Base Qualification Requirements..........cccccoeeevenernienennencnucncnnens 175

Annex E (Normative)—Discontinuity AcCeptance CIiteria........cocuerruerrieeriiernienieeiieeneesieesteseeesieestesreesiresseennes 179
Annex F (Informative)—Suggested Filler Metal for Various Combinations of Stainless Steels and Other

Ferrous Base MEtalS........ccueereeiiieriienieciiesieesie et e eveete et eeeveeteessaesnseessseenseeseessseenseennns 193

Annex G (Informative)—List of Reference DOCUMENLS .........ccccviiiiieeiiiriee e ettt e e eeetrre e eeeiareee e eeeerreeeeeeeanns 223

Annex H (Informative)—Recommended Inspection PractiCe ..........c..cceoereeierieienieiieieeeeeie e 227

Annex I (Informative)—Nonprequalified Stainless Steels—Guidelines for WPS Qualification and Use............... 231

Annex J (Informative)——Safe PraCliCeS........ccvuiiiiiiieiiieceiie ettt e et e e e tee e eteeeeteeeeaabeeetaeeestesesssaeesasaeasnsseaanes 237

Annex K (Informative)—Guidelines for the Preparation of Technical INQUITIeS ........cccuevvueerieriiinieniieniienieeieee 241

Annex L (Informative)—Terms and Definitions ............ccooiiiiiiiiiiiiioiie et eete et e et e et eaaeeeaaeeenns 243

Annex M (Informative)—Sample Welding FOImS ..........ccccoiriiniiiiniiiiiiiieeeeceeeeeeee e 247

Annex N (Informative)—EtChant SOIULIONS.........ccuvviiiiiiiiiiie ettt eeete e eeeae e e e eetareeeeeeraraeeseesenreeeeeeenanns 251

Annex O (Informative)—Ultrasonic Unit CertifiCation ............ccoecieevueeiiieiiiieiiesieeeeeee e esee e eraeeeeereeseveeseenes 253

COMIMEIIEATY ..nveeuteteeitetieitente ettt te e sttestesbeeate s bt et e s bt et e s bt ea st bt est e e bt et e ebee bt s atenaeebeembesat et e ebeenteebeemaesueenbesueentesbeensenbeens 261

FOTEWOTA. ... ettt ettt et e s a e et e s bt e s abe e s bt e s ateea bt e sat e e be e beesabeesbesateensbesabeenbeesabeenseennes 263

05T (S USSPt 267

List of AWS Documents on Structural Welding.........c.ooeereiieriiiiiinieieeteie ettt 275

Xii



AWS D1.6/D1.6M:2007

List of Tables

Table Page No.
2.1 ATIOWADIE STIESSES ...ttt ettt ettt et ettt et et e s bt sae st n et et ebe bt eaeene b e 12
3.1 Prequalified Variables to be Specified in the WPS........cocooiii e 25
3.2 Prequalified Austenitic Stainless SIS ........ccueririiririieiiiteeet ettt sttt 26
33 Prequalified Filler Metal ClasSifiCatiOns.........ccouieterierieriiniieie ettt sttt st see e saees 30
3.4  Effective Weld Sizes of Flare-Groove Welds...........ccuecverieiiiiininineniieieieeeeeeeese et 31
3.5  Prequalified WPS REQUITEIMENLS........cccuiitiiiiitieiiniieieeie ettt ettt ettt se e st e bbb sbeeee et et esaeene 32
4.1 WPS Qualification VAriables ...........cooouiiiiiiiiiiiii et ettt et e et e e et e e etaeeetaeseetaeeeeaseaenn 80
4.1S  Overlay Essential Variables for all ProCESSeS.......cc.ueuiiieriirieiieiert ettt 81
4.2 PQR—Type, Number of Test Specimens, and Range of Thickness Qualified ...........cccceevereeniniennncnnee. 82
4.3  Performance Qualification—Thickness Limits and Test SPEcimens ..........cccceceererieneriieneniienenieneneeene 83
4.4 Performance Qualification—Position and Diameter Limitations .............cccoceevuieeeiiiieeiiieeieieeeeiie e 84
4.5  F-Numbers—Grouping of Electrodes and Welding Rods for Qualification .............cccceveevieneeiineencncnnee. 85
4.6 A-Numbers—Classifications of Stainless Steel Weld Metal Analysis for WPS Qualification................... 83
4.7  Thickness Limitations for Overlay WPS and Welding Operator Performance Qualification..................... 85
5.1 Recommended Backing ThiCKNESSES.......ccuevieriiiirieriieieitieiesie ettt ettt st e e saeen 121
6.1 Hole-Type Image Quality Indicator (IQI) ReqUire€ments ...........ccccecuererrieneriienieieneeicecee et 142
6.2 Wire Image Quality Indicator (IQI) ReqUIrements...........ccceeeeruerienienieniinieeeeee et 142
6.3 IQI Selection and PIaCEMENL ... ......cc.oiiiiiiiieiie ettt ettt e et e e et e e e etteeeeteeeeeaveeeeaeeeevseeeseaean 143
6.4  UT Acceptance-RejeCtion CIiterTa........cciutriertirieriieieriieitenteetente et ete st ete bt e e sbe et e st eiee bt et e sbeeaeesaeeneen 143
7.1 Mechanical Property Requirements of STUAS.........cc.eeieriiiiiniiiiniee ettt 164
7.2 Minimum Fillet Weld Size for Small Diameter Studs...........cccccuevieiiiiiiiniinieneneneseeeeeeeeee e 164
7.3 Stud Torque Values (UNC)......coouiiiiiieieiteeiiet ettt ettt ettt b et b e et e bt e ate bt et e saesbeenbesbeentenbens 16
7.4 Stud Torque Values (IMELIIC) ...eeueeruerierieeiiertieie sttt sttt sttt et s b e be bt e b b et sbe et e saeebe e besbeeneesbeenee 164
B.1  Equivalent Fillet Weld Leg Size Factors for Skewed T-JOINtS ........ccccevvieririeniiiieninieeeeeeceeeee 172
F.1 Suggested Filler Metals for Various Combinations of Stainless Steel and Other Ferrous Base Metals ....... 196
F.2  Type and Chemical Composition of Stainless Steels and Other Ferrous Base Metals........c..ccccceeeuenneene. 217
H.1  Weld ClassifICatiON .....ccuocveiiieuiiiiiiitinieitetitetet ettt sttt ettt ea e bt ea et eueene e 229
H.2  Nondestructive Testing/Examination Methods............cccevuevuevierieieiriiiiieineneeeseseseeeeeeeeeeeee e 229
H.3  Recommended Undercut CIItEIia........ccceiririririinienieieieieietetteesie ettt ettt eve v sbe e saeaese e eneenenes 229

Xiii



AWS D1.6/D1.6M:2007

Figure Page No
2.1 Fillet Welds on Opposite Side of a Common Plane of Contact for Cyclically Loaded Structures............. 13
2.2 Fillet Welded Lap Joint in Tubular CONNECHONS ......ccceerieerieriieiienieeiee sttt ettt et sare s 13
2.3 Double-Fillet Welded Lap JOINL .......ccciiiiiiiiiie ittt st ettt et et s e st e sbeesanesaees 13
24 Transition of Butt Joints in Nontubular Connections of Unequal Thickness.........c..c.cceveeerveneeccrcencrcnnenne. 14
2.5 Transition of Butt Joints in Tubular Connections of Unequal Thickness ........c..ccocceveereniienenieneniencncene 15
3.1 Weld Metal Delta Ferrite CONLENE .........coueruirieriieieiieieerie ettt sttt sttt et st b st et eseeseeeae 34
32 Details for Prequalified Fillet Welds.........coeeoiiriiriiniiiiiiiieneeteeste ettt et 35
33 Fillet Welded Prequalified JOINES .......cc.cocveririiiiiriiiireeienieete sttt sttt 35
34 Prequalified PJP Groove Welded JOints—INONtUDULAT........ccuevvuiiriiiriieiiieiieeieesie e 37
3.5 Prequalified CJP Groove Welded Joints—NoONtUDUIAT ........cccccoiiiiiiiiiiiiiiinieiciecec e 49
3.6 Prequalified Joint Details for PJP Groove Welds—Tubular..........cccccecereninininenencnieieieeeceeececeeene 71
3.7 Weld Bead Width/Depth LImitations ...........ceeeriirieriirieniinienie sttt st st be e 72
4.1 POSitions Of GIrOOVE WIS .....cc.eeiiiiiiiiiieie ettt ettt sttt eae et aee e eae 86
4.2 Positions Of FIIEt WELAS ......cc.ccviiiiiiiiiiiiiiieieee ettt s s 87
4.3 Test POSIIONS Of WEIAS .....ccuiiiiiiiiieiiiciiciccc e et s 88
4.4 Location of Test Specimens on PQR Plate o1 Pipe ........cocceeviiiiiiiiiiiniiiiiieccieeeee e 92
4.5 PQR Fillet Weld SPECIMENS .......coooiuiiiiiiiiiiiieiieie ettt ettt st s sae s 95
4.6 Bottom Ejecting Guided-Bend TeSt Jig........ccccoiiiiiiiiiiiiiiieieieeeeeee et 97
4.7 Bottom Guided-Bend TeSt JIg.......coieireriiniiiieieieieieeeteteese sttt sttt s e 97
4.8 Alternative Wrap-Around Guided-Bend Test Jig.......ccccoevueviririinininininiieieneeeeeeeeree e 99
4.9 Nomogram for Selecting Minimum Bend Radius..........coccocueviiriiiiiniiiiniiiininieececeeecsecceee e 100
4.10  Transverse Rectangular Tension Test SPECIMEN........covuiiriieriiiiiienieeieeteeeeee ettt s 101
4.11  Tension Specimens (LoNGItUAINGL).........cocuiiriiiriiiriiiie ettt ettt ettt rae b e saaesane s 102
4.12  Tension Specimen for Pipe Size Greater than 2 in. [SO mm] Nominal Diameter..........c.ccccccueevrverenennnn 103
4.13(A)Tension Specimens—Reduced Section—Turned Specimens..........c..cccevuieveriiiininienieceneeeeee e 104
4.13(B) Tension Specimens—Full Section—Small Diameter Pipe ..........ccocereiiiiiniiiiinineneeeeceeeeeee 105
4.14  61in. [150 mm] or 8§ in. [200 mm] Pipe Assembly for Performance Qualification—2G and 5G Position.... 106
4.15 Plates—Longitudinal Performance Qualification ..........c...coccevueriirienieiiininnieneecncceseeeseee e 107
4.16  Transverse Side-Bend Specimens—Plate ..........cocceeviiiiiinieniiieiieeieeie ettt st 108
4.17  Transverse Face-Bend and Root-Bend Specimens—Plate...........coocueeviieniiniiiniiniiinnieieeicesieeeeeeeeen 109
4.18  Transverse Face-Bend and Root-Bend Specimens—DPipe ........c..cccooiiiiniiiiiiininiiiceceeeeeeee 110
4.19  Longitudinal Face-Bend and Root-Bend Specimens—PIlate .............ccccooiiiiriiiiiiininiiiinecceceeee 111
4.20  Fillet Weld Root-Bend Test SPECIMEINS .....ceuveruiiientieieieeierieetesie sttt sttt st sae e ae s ebe e s enee 112
421  Overlay WPS and Performance QUalifiCation..........ccccoouererriererienenieniinienieeteneseene et 113
4.22  Chemical ANALYSIS TEST.....ccoiriiriiriiiierieetetteteee ettt sttt st et b et sb et sbe et s bt et eaesbeeatesbeenesbeenee 113
4.23  Performance Qualification Specimen LOCAtIONS .....c.c.eeriiriieriiiirieiiieniie ettt ettt e saee s 114
5.1 Typical Weld Access HOLE GEOMEIIIES . ........eovuiirieriiiiierieeieesteeie ettt eesite sttt sbe e st e ebeesaeesbeesaeesaeeen 122
5.2 Typical Weld Profiles......c.coeviririinienieieicieeeeeesese ettt ettt 123
6.1 Radiographic Identification and Hole-Type or Wire IQI Locations on Approximately Equal

Thickness Joints 10 in. [250 mm] and Greater in Length ...........ccccooiiiiiniiiininiiniiieeceeeeen 144
6.2 Radiographic Identification and Hole-Type or Wire IQI Locations on Approximately Equal

Thickness Joints Less Than 10 in. [250 mm] in Length.......ccccoocooiiiiniininiinniinicececceeeeen 144
6.3 Radiographic Identification and Hole-Type or Wire IQI Locations on Transition Joints 10 in.

[250 mm] and Greater in Lengthi.......ccc.ooiiiiiiiiiieeeee ettt st st 145

List of Figures

Xiv



AWS D1.6/D1.6M:2007

Figure Page No.

6.4 Radiographic Identification and Hole-Type or Wire IQI Locations on Transition Joints Less Than

10 in. [250 MM] i0 LeN@R..c.eiiiiiiii ettt st 145
6.5 Hole-Type Image Quality Indicator (IQI) DeSign.........cccccciiiiiiiiiiiiiiiiiiieeeeceeeee e 146
6.6 Wire Image QUality INAICALOT.......ccuiiriieriieiieriece ettt st sttt et st et e sbeesbeesaeesaeeen 147
6.7 Radiographic EAZe BIOCKS ......coviiiiiiiiiiiienieeeete ettt sttt ettt ettt e b e saee s 148
6.8 TranSAUCET CIYSTAL ...coueiuiiiieiiiiietetet ettt ettt ettt sbe et st e b st e st ea e bt ebeebesaaenbeeneen 148
6.9 Standard Reference RefleCtOr. .......cooiiiiiiiiiiiiie ettt st 149
6.10 Recommended Calibration BIOCK........c.cooiiiiiiiiiiniiiiiiieeee et s 149
6.11  Typical Alternate Reflectors (Located in Weld Mock-ups and Production Welds) ......c..ccccceevercrennennee. 150
6.12  Transfer COITECHION .......ccoiiiiiiiiiiiiiicii e s st 150
6.13  Compression Wave Depth (Horizontal Sweep Calibration) ...........cecceevvieeniieniieenieniieniienieeeesiieeieesiee s 151
6.14  Compression Wave Sensitivity Calibration..........c.ccecuevueriereriiiiinieniineeicnceie ettt 151
6.15  Shear Wave Distance and Sensitivity Calibration..........cc.cecuereeieririenenieniniene e 152
6.16  Plan View of UT Scanning Patterns ..........cccceririiriiiiiinieiesieeiesieete sttt sttt st see e s eaeas 153
6.17  Scanning MEthOAS .........co.oiiiiiiiiiii et s e 154
6.18  Spherical Discontinuity CRAraCteriSTICS .......ceevuerrteerieriiirieniesitterte ettt et et e stesteesbeesbeesbeesbeesbeesseesas 155
6.19  Cylindrical Discontinuity CharaCteriStiCS......ccuirtirruerrieriieerierieeriteste et e stte st e sbtesreebeesreebeesbeesbeesseesas 155
6.20  Planar Discontinuity CharacCteriStICS ........cocuerterueriirienieeieniententeeterieete st ettt et st ensebeeate st eseesaeeaeenaeeneen 156
6.21  Discontinuity Height DImMeEnSION ........coeiieriiiiiieiiiierie ettt ettt seeeaesbeeaeas 156
6.22  Discontinuity Length DIMENSION .......coueriiiiiriiriiniiiieiertiee sttt sttt st sbe e sbeenees 157
6.23  SCreen MArKING ......cc.cooiiiiiiiiiiiiei ettt ettt e et 157
6.24  Report of Ultrasonic EXamiNatiOn.........cceeeueriierieriieeitienieeieesiteeie ettt eteesieesseesseesiteesseesseesseessessseesas 158
7.1 Dimension and Tolerances of Standard-Type Shear CONNECLOTS.......cccuevvverreerieenienieirieeree sttt 165
7.2 Typical Tensile Test Fixture for Stud Welds .........cocoveriiiiniiiiniiiieetceeeeeceeteeee e 165
7.3 Position of Test StUd WELS .......c.ooiriiiiiiiiiiiiiiiiieeee e e 166
7.4 Torque Testing Arrangement fOr StUd WEldS ........cccoiiiiiiiiiiiiiiiiee e 167
7.5 Stud Weld Bend FIXTUTIE ....coc.eiiiiiiiiiiieiete ettt ettt e sb e st st e st e st e sbeeeateesaee e 167
B.1 Details fOr SKEWEd T-JOMNES ....ccueeuieiieiieieeieett ettt sttt ettt et ste et e s et este s bt enteestenteeseeneenaeeneesaeeneas 172
D.1 Bend TESUNZ DEVICE .....veeeiiiiiiiieiie ettt ettt sttt s et et esat e st e e sbbeebeesbeesabeeabeenbeesabeesaeesanean 177
D.2  Suggested Type of Device for Qualification Testing of Small Studs ........c.ccoceeverievininiininnineeneene. 177
E.1 Weld Quality Requirements for Elongated Discontinuities as Determined by Radiography

for Statically Loaded STIUCTUIES .....c..eeuiruieierietiitesiteiest ettt ettt st sb et st sb et ea et ebeesbeeatesbeennes 180
E.2 Maximum Acceptable Radiographic IMages .........ccccecceiriririiniinininccieceeeenre et e 185
E3 For Radiography of Joints 1-1/8 in. [30 mm] and Greater, Typical Examples of Random

AcCeptable DISCONTMUILIES .. ..eevuverririieeieiiieiie ettt ettt ettt et e st e bt esate e bt e sabesbeesbtesabeesseesnbeesseesasean 186
E4 Weld Quality Requirements for Discontinuities Occurring in Tension Welds (Limitations of

Porosity and Fusion CharaCteriStiCs) ......c.ueueeterirriireriinieeienieeitenieeitente ettt ettt sit et seeestesreesaesreennes 187
E.5 Weld Quality Requirements for Discontinuities Occurring in Compression Welds (Limitations of

Porosity or Fusion Type DiSCONtINUILIES ) .....c..eeuverueruieiieniieiiniieie ettt sttt 188
E.6 C1ass R INAICALIONS ....eouveeiieiiieiieeteeeteee ettt ettt et ettt e sb e st e s bt e et e e beesatesabeesbeesabeesaeesareen 189
E.7 Class X INICALIONS ......ccueiuiiiiiiiiiieiir e 191
I.1 WRC-1992 Diagram Showing Root Pass Welding of 304 Stainless to A 36 Steel using ER309LSi

FILET MIETAL ...ttt 236
0.1  Transducer Positions (TYPICAL)........couerieririiriirienie ettt sttt e 260
0.2 QUALIFICAtION BIOCK ...oiiiieiiiiiiii et ettt e et e e e et e e et e e e aa s e aaeeeeateeeeaeaeeaeaaan 260

XV



AWS D1.6/D1.6M:2007

This page is intentionally blank.

Xvi



AWS D1.6/D1.6M:2007

Structural Welding Code—Stainless Steel

1. General Provisions

1.1 Scope

This code covers welding requirements applicable to
stainless steel structures and weldments subject to design
stress. It shall be used in conjunction with any comple-
mentary code or specification for the design or construc-
tion of stainless steel structures and weldments. When
this code is stipulated in contract documents, conform-
ance with all provisions of the code shall be required,
except for those provisions that the Engineer (see 1.4.1)
or contract documents specifically modify or exempt.
This code is not intended to be used for pressure vessels
Or pressure piping.

1.2 Base Metals

1.2.1 The base metals to be welded under this code shall
be stainless steels with the following chemical composi-
tion limits:

(1) Carbon (C) content equal to or less than 0.5%

(2) Chromium (Cr) content equal to or greater than
10.5%

(3) Iron (Fe) content exceeding the content of any
other single element

(4) Any combination of the types in 1.2.2 or with
weldable carbon steels or low alloy steels. Free machin-
ing steels and steels with intentional additions of sulfur
(S), selenium (Se), or lead (Pb) shall not be welded.

1.2.2 Stainless steel base metals may include any of the
following types:

(1) Austenitic
(2) Ferritic
(3) Martensitic

(4) Precipitation Hardening (austenitic, semi-austenitic,
and martensitic)

(5) Duplex

1.2.3 Base metals may be used in assemblies, the parts of
which may be composed of:

(1) The same grade of stainless steel,

(2) Different grades of stainless steels belonging to
the same type as listed above,

(3) Different types of stainless steels,

(4) Any combination of the types in 1.2.2 or with
weldable carbon steels or low alloy steels. See Annex F
for suggested filler metals for various combinations of
stainless steels and other ferrous base metals.

1.2.4 The stainless steel base metals may be in any of the
following forms:

(1) Sheet—cold rolled

(2) Sheet, plate—hot rolled
(3) Shapes

(4) Tubular products

(5) Clad materials

(6) Castings

(7) Forgings

1.2.5 Stainless steels are generally defined by American
Iron and Steel Institute (AISI) Numbers, Unified Num-
bering System (UNS), and by American Society for
Testing and Materials (ASTM) Specifications for prod-
uct form, chemical composition, and mechanical proper-
ties. Newer proprietary steels may not be covered by
standards and shall be identified by chemical composition
or other suitable means which clearly define the steel.

1.2.6 Specified Base Metal. The contract documents
shall designate the specifications and grades of base
metal to be used. The provisions of this code are not
intended to apply to welding base metals thinner than
1/16 in. [1.5 mm] or 16 gage.






