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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 governmen-
tal 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 proc-
ess 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 guarantee or warranty as to the accuracy or completeness of any information pub-
lished 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. It is
assumed that the use of this standard and its provisions is entrusted to appropriately qualified and competent personnel.

This standard may be superseded by new editions. This standard may also be corrected through publication of amend-
ments or errata, or supplemented by publication of addenda. Information on the latest editions of AWS standards includ-
ing amendments, errata, and addenda is posted on the AWS web page (www.aws.org). Users should ensure that they have
the latest edition, amendments, errata, and addenda.

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.

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

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, Standards Development, 8669 NW 36 St, # 130, Miami, FL 33166 (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 addi-
tion, oral opinions are informal and should not be used as a substitute for an official interpretation.
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Foreword

This foreword is not part of this standard but is included for informational purposes only.

This is the third 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 structural stainless steel welding 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
carbon and low-alloy steels commonly encountered in structural fabrication, it does not explicitly address the unique
requirements of stainless steels. The AWS Structural Welding Commiittee thus recognized the industry need for an AWS
D1.1 analogue designed for the welding of stainless steel wrought and cast shapes and plates.

Changes in Code Requirements. Underlined text in the clauses, subclauses, tables, figures, or forms indicates a change
from the 2007 edition. A vertical line in the margin of a table or figure also indicates a change from the 2007 edition.

The following is a list of the most significant revisions in the 2017 edition:

Summary of Changes

Clause/Table/Figure/Annex Modification

Clause 1 Restructured to identify a summary of the code clauses, new safety and health information, and
code limitations.

Clause 2 This is a new clause listing normative references. It replaces subclause 1.9 and Annex G from the
previous edition.

Clause 3 This is a new clause that provides terms and definitions specific to this standard. It replaces
subclause 1.3 and Annex G from the previous edition.

Clause 4 Clause 4 was presented as Clause 2 in the previous edition. Reorganized and updated to better
parallel AWS D1.1/D1.1M, Structural Welding Code—Steel, where appropriate, and now also
references AISC/SCI Design Guide 27: Structural Stainless Steel.

Clauses 5 and 7 Clause 5 was presented as Clause 3 in the previous edition. Clause 7 was presented as Clause 5 in
the previous edition. Both clauses had many misplaced subclauses and requirements (some
fabrication requirements were in the prequalification clause and vice versa); content has been
placed in the appropriate clause. Flare-V and flare-bevel-groove welded prequalified joint details
have been included to address a need for these and some interpretations, and to parallel AWS
D1.1/D1.1M, Structural Welding Code—Steel. These clauses are now restructured to follow the
standard D1 code format and provide a more logical flow.

Clause 6 Clause 6 was presented as Clause 4 in the previous edition. This clause has been rewritten and
now allows qualification directly to AWS B2.1/B2.1M, Specification for Welding Procedure and
Performance Qualification, without approval from the Engineer, all while retaining D1.6 code
qualification requirements if the Contractor decides to utlize these.

Clause 8 Clause 8 was presented as Clause 6 in the previous edition. Revisions include placing all visual
Inspector and NDE personnel qualification requirements together for ease of use. Visual inspec-
tion acceptance criteria were removed from the text and placed in a new Table 8.1, similar to AWS
D1.1/D1.1M, Structural Welding Code—Steel. Several errata items were incorporated and new
commentary words were inserted that were taken directly from D1.1.

(Continued)

X
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Summary of Changes (Continued)

Clause/Table/Figure/ Annex

Modification

Annex E from the previous edition was deleted as most of its content was moved to Clause 8. Some
content from Annexes H and O of the previous edition was moved into Clause 8.

Clause 9

Clause 9 was presented as Clause 7 in the previous edition. Revised to identify numerous improve-
ments already addressed by AWS D1.1/D1.1M, Structural Welding Code—Steel and AASHTO/
AWS D1.5M/D1.5, Bridge Welding Code. The manufacturers’ stud base qualification testing in
Annex D from the previous edition was moved into Clause 9, similar to D1.1.

Annexes A and B

Revised to parallel AWS D1.1/D1.1M, Structural Welding Code—Steel, and to correct terms of
fillet weld size to align with the correct usage in AWS A3.0M/A3.0, Standard Terms and
Definitions, and A2.4, Standard Symbols for Welding, Brazing, and Nondestructive Examination.

Annex E

This is a new annex listing informative references.

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, 8669 NW 36 St, #130, Doral, FL 33166.
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Amendments

The following amendments have been identified and are incorporated in this reprint.

AWS Standard: D1.6/D1.6M:2017-AMD1
Amendment Number: 1
Subject:  Subclause 5.7.1(4)
Revision:  Delete subclause 5.7.1(4)
5.7.1 In addition to the requirements of Tables 5.1 and 5.4, the following requirements shall also apply to all PWPSs:

(1) The classification and size of electrode, voltage, amperage, travel speed, and gas flow rate shall be suited to the
thickness of the material, type of groove, and welding position.

(2) The progression for all passes in vertical position welding shall be upward, except that GTAW, GMAW-S, and
FCAW-G are prequalified vertical down for base metal of 3/16 in [5 mm] maximum thickness. Undercut may be repaired
vertically downwards on the joint faces only, by any prequalified welding process listed in 5.2.1, without base metal
thickness limitation, within the limits of Table 8.1.

(3) Neither the depth nor the maximum width in the cross section of weld metal deposited in each weld pass shall
exceed the width at the surface of that weld pass (see Figure 5.6). The Engineer may waive this requirement if test welds
are made using PWPS variables to demonstrate that crack-free welds can be produced. Production welding shall be per-
formed using these PWPS variables, including the same filler metal and flux trade designation.

(5) Weld tabs shall be of any base metal group in Table 5.2.

(6) Steel for backing shall be of the same base metal group per Table 5.2 as the base metal, unless otherwise approved
by the Engineer.

X1
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AWS Standard: D1.6/D1.6M:2017-AMD1
Amendment Number: 1
Subject:  Table 6.3
Revision:  In the Base Metal Thickness Qualified column, change “1/16 [2]” to “1/16 [1.5].”

Table 6.3
PQR Type, Number of Test Specimens, and Range of Thickness Qualified for Procedure
Qualification (see 6.4.1,6.6.1,6.7.1,6.7.2, and 6.8.1)

(A) Groove Welds

Base Metal
Thickness Deposited Weld Metal

Qualified®9¢ Thickness Qualified (t)? Type and Number of Tests Required
Test Weldment Macroetch
Thickness (T), Min. Max. Max. for Weld Side Face Root
in [mm]%fe in [mm] in [mm] in [mm]? Size [S]* Tension Bend Bend Bend
1/16 to 3/8 [1.5 to 10] 1/16 [1.5] 2T 2t 3 2 (Note b) 20 20
Over 3/8 [10], but less
than 3/4 [19] 3/16 [5] 2T 2t 3 2 4 — —
3/4 [19] to less than 2t when t <3/4 [19]
1-1/2 [38] S1OE I 2T when t > 3/4 [19] 3 2 4
1-1/2 [38] to less than 6 2t when t <3/4 [19]
[152] 316[5] 8[203] 8 [203] when t > 3/4 [19] 3 2 4

2t when t <3/4 [19]

6 [152] and over s depw  ClessuEEn ki) 3 2 4

<t<6[152]
1.33t when t > 6 [152]

@ Partial joint penetration groove welds only.

® For 3/8 in [10 mm] plate or wall thickness, a side bend test may be substituted for each of the required face- and root-bend tests.

¢ All pipe/tube diameters qualified, all fillet sizes qualified on all base metal thicknesses and all diameters.

4 For GMAW-S, the maximum thickness of base metal qualified is 1.1 times the thickness of the test weldment until the test weldment thickness is 1/2
in [13 mm], beyond which Table 6.3 applies. The maximum weld metal thickness qualified is 1.1 times the GMAW-S weld metal thickness deposited
in the weldment. In addition, for thickness 3/8 in [10 mm] thick and greater, side bend tests shall be used to quality GMAW-S short circuit WPSs.

¢ For fracture toughness applications less than 5/8 in [16 mm] thick, the base metal thickness of the test weldment is the minimum base metal thickness
qualified.

fIf any single pass in the test weldment is greater in thickness than 1/2 in [13 mm], the qualified base metal thickness is 1.1 times the test weldment
thickness.

¢ For test weldments in austenitic, ferritic, or martensitic stainless steel base metals using austenitic stainless steel filler metal, the maximum qualified
thicknesses are per Table 6.3 for postweld heat treatment (PWHT) below 1000°F [538°C]. For test weldment in these same base metals welded with
other than austenitic stainless steel filler metal, the maximum qualified base metal and deposited weld metal thicknesses are 1.1 times the thicknesses
of the test coupon for PWHT of 1000°F [538°C] or higher.

(B) Fillet Welds (see 6.8.1)

Sizes Qualified
Macroetch Test
Specimens Required® Plate/Pipe
Test Specimen® Fillet Weld Size (6.9.3.4) Thickness' Fillet Weld Size
Single pass, max size to be used in 3 faces Unlimited Max. tested single
Plate T-test construction pass and smaller
(Figure 6.4) : g - :
Multiple pass, min size to be 3 faces Unlimited Min. tested multiple
used in construction pass and larger
Single pass, max size to be used 3 faces (except for 4F and . Max. tested single
) ) . . . Unlimited
Pipe T-test in construction SF, 4 faces required) pass and smaller
(Figure 6.4) Multiple pass, min size to be 3 faces (except for 4F and - Min. tested multiple
. . . Unlimited
used in construction SF, 4 faces required) pass and larger

h All welded test pipes and plates shall be visually examined per 6.9.3.1.
I The minimum thickness qualified is 1/16 in [2 mm].

1 All pipe/tube diameters are qualified.

k See 6.8.1.2 and 6.10.3 for alternate fillet weld bend-break test.

xii
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Errata

The following errata have been identified and are incorporated into this reprint.

Page 39, Figure 5.3 (inches), Joint Designation BC-P2: Replace “GMAW” with “GTAW”

Page 40, Figure 5.3 (inches), Joint Designation BTC-P4: Replace “GMAW” with “GTAW”

Page 43, Figure 5.3 (inches), Joint Designation BTC-P9: Replace “r = T/2%” with “r = T/2"”

Page 43, Figure 5.3 (inches), Joint Designation BTC-P9-GF: Replace “BTC-P9-GF*” with “BTC-P9-GF®”
Page 47, Figure 5.3 (millimeters), Joint Designation BC-P2: Replace “GMAW” with “GTAW”

Page 48, Figure 5.3 (millimeters), Joint Designation BTC-P4: Replace “GMAW” with “GTAW”

Page 55, Figure 5.4 (inches), Joint Designations B-U2 and B-L2, move the horizontal line for the Joint Designation and
Base Metal Thickness columns slightly up to fall in between the two lines on the right:

B-U2 U —

B-L2 2 max.

Page 55, Figure 5.4 (inches), Insert table footnote: “® Limited by a minimum groove depth.”

Page 61, Figure 5.4 (inches), Joint Designation B-L6, Tolerances column, As Detailed column: replace “R =+T/2 < 1/8,—0”
with “r=+T/2<1/8, -0

Page 61, Figure 5.4 (inches), Joint Designation B-U6, Tolerances column, As Detailed column: replace “r=+T/4<1/16,—0”
with “R =+T/4 < 1/16, —0”

Page 62, Figure 5.4 (inches), Joint Designation B-U7, Tolerances column, As Detailed column: replace “R =+T/2 < 1/4,—0”
with r=+T/2 < 1/4,-0”

Page 66, Figure 5.4 (millimeters), Insert table footnote: “* Limited by a minimum groove depth.”

Page 72, Figure 5.4 (millimeters), Joint Designation B-L6, Tolerances column, As Detailed column: replace “R =T/2 <3, 0"
with “r=T/2<3,-0”

Page 72, Figure 5.4 (millimeters), Joint Designation B-U6, Tolerances column, As Detailed column: replace “r —T/4 <2, —0”
withR=T/4<2, -0”

Page 73, Figure 5.4 (millimeters), Joint Designation B-U7, Tolerances column, As Detailed column: replace “R =+T/2 <6, —0”
with “r=+T/2<6,—0”

Page 233, Table D.1 — the suggested filler metal for 202 and 304 should be 308, not 3080.

xiii
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TC-L1b 55 66
TC-L1-GF 55 66
TC-L1-S 55 66
B-U2 55 66
B-L.2 55 66
B-U2-GF 55 66
B-L.2¢-S 55 66
B-U2a 56 67
B-L2a 56 67
B-U2a-GF 56 67
B-L2a-S 56 67
B-U2-S 56 67
B-L2b 56 67
C-U2a 57 68
C-L2a 57 68
C-U2a-GF 57 68
C-L2a-S 57 68
C-U2-S 57 68
B-U3b 57 68
B-L3b 57 68
B-U3-GF 57 68
B-U3c¢-S 57 68
B-U4a 58 69
B-L4a 58 69
B-U4a-GF 58 69
B-U4a-S 58 69
TC-U4a 58 69
TC-14a 58 69
TC-U4a-GF 58 69
TC-U4a-S 58 69
B-U4b 59 70
B-L4b 59 70
B-U4b-GF 59 70
B-U4b-S 59 70
TC-U4b 59 70
TC-L4b 59 70
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List of Prequalified Complete Joint Penetration (CJP)

Groove Weld Joint Details—Nontubular for Figure 5.4

Page No. Page No.
Joint Detail Designation (Dimensions in inches) (Dimensions in millimeters)
TC-U4b-GF 59 70
TC-U4b-S 59 70
B-USa 60 71
B-L5a 60 71
B-U5-F 60 71
TC-U5b 60 71
TC-L5b 60 71
TC-U5-F 60 71
TC-U5-S 60 71
B-L6 61 72
B-U6 61 72
C-U6 61 72
B-U6-GF 61 72
C-U6-GF 61 72
BC-U6-S 61 72
B-U7 62 73
B-U7-GF 62 73
BC-U7-S 62 73
B-US8 62 73
B-L8 62 73
B-US8-GF 62 73
B-U8-S 62 73
TC-U8a 63 74
TC-L8a 63 74
TC-U8a-GF 63 74
TC-U8a-S 63 74
B-U9 63 74
B-L9 63 74
B-U9-GF 63 74
TC-U9a 64 75
TC-1.9a 64 75
TC-U9a-GF 64 75
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Structural Welding Code—Stainless Steel

1. General Requirements

1.1 Scope

This code contains welding requirements for the fabrication, assembly, and erection of welded structures and weldments
subject to design stress where at least one of the materials being joined is stainless steel. The code is intended to be used

for base metals with a minimum thickness of 1/16 in [1.5 mm] or 16 gage. It shall be used in conjunction with any
complementary code or specification for the design or construction of stainless steel structures and weldments. When this
code is stipulated in contract documents, conformance with all provisions of the code shall be required, except for those
provisions that the Engineer (see 1.5.1) or contract documents specifically modify or exempt.

The following is a summary of the code clauses:

(1) General Requirements. This clause contains basic information on the scope and limitations of the code, key
definitions, and the major responsibilities of the parties involved with stainless steel fabrication.

(2) Normative References. This clause contains a list of reference documents that assist the user in implementation
of this code or are required for implementation.

(3) Terms and Definitions. This clause contains terms and definitions as they relate to this code.
(4) Design of Welded Connections. This clause contains requirements for the design of welded connections.

(5) Prequalification. This clause contains the requirements for exempting a Welding Procedure Specification (WPS)
from qualification by testing.

(6) Qualification. This clause contains the requirements for qualification of WPSs and welding personnel (welders
and welding operators) by testing, including the tests required and the ranges qualified.

(7) Fabrication. This clause contains welding requirements for fabrication, assembly, and erection of welded stain-
less steel structures governed by this code, including the requirements for base metals, welding consumables, welding

technique, weld details, material preparation and assembly, workmanship, weld repair, and other requirements.

(8) Inspection. This clause contains the requirements for the Inspector’s qualifications and responsibilities, accept-
ance criteria for discontinuities, and procedures for nondestructive testing (NDT).

(9) Stud Welding. This clause contains the requirements for welding of studs to structures where at least one of the
materials being joined is stainless steel.

1.2 Units of Measurement

This standard makes use of both U.S.Customary Units and the International System of Units (SI). The latter are shown

within brackets ([ ]) or in appropriate columns in tables and figures. The measurements may not be exact equivalents;

therefore, each system must be used independently.






