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Abstract

This specification prescribes the requirements for classification of solid low-alloy steel electrodes and rods, composite
stranded low-alloy steel electrodes, and composite metal cored low-alloy steel electrodes for gas shielded arc welding.
Classification is based on chemical composition of the electrode for solid electrodes and rods, chemical composition of
weld metal for composite stranded and composite metal cored electrodes and the as-welded or postweld heat treated me-
chanical properties of the weld metal for each. Additional requirements are included for manufacture, sizes, lengths, and
packaging. A guide is appended to the specification as a source of information concerning the classification system em-
ployed and the intended use of the electrodes and rods.

This specification makes use of both U.S. Customary Units and the International System of Units (SI). Since these units
are not equivalent, each system must be used independently of the other.
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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 stan-
dards 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 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, Technical Services Division, 8669 NW 36 St, # 130, Miami, FL. 33166 (see Annex B).
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 A5 Committee on Filler Metals and Allied Materials. It must
be reviewed every five years, and if not revised, it must be either reaffirmed or withdrawn. Comments (recommenda-
tions, 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 A5 Committee
on Filler Metals and Allied Materials 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 A5 Committee on Filler Metals and Allied Materials
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, 8669 NW 36 St, # 130, Miami, FL 33166.
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Foreword

This foreword is not part of AWS A5.28/A5.28M:2005 (R2015), Specification for Low-Alloy Steel Electrodes
and Rods for Gas Shielded Arc Welding, but is included for informational purposes only.

This document is the first of the A5.28 specifications which makes use of both U.S. Customary Units and the Inter-
national System of Units (SI). The measurements are not exact equivalents; therefore each system must be used inde-
pendently of the other, without combining values in any way. In selecting rational metric units, AWS Al.1 Metric
Practice Guide for the Welding Industry and 1SO 544, Welding consumables—Technical delivery conditions for welding
filler materials—Type of product, dimensions, tolerances, and markings, are used where suitable. Tables and figures
make use of both U.S. Customary and SI Units, which, with the application of the specified tolerances, provide for inter-
changeability of products in both U.S. Customary and SI Units.

The current document is the second revision of the initial AWS document issued in 1979.

The history of A5.28 may be summarized as follows:

AWS A5.28-79  Specification for Low Alloy Steel Filler Metals for Gas Shielded Metal Arc Welding
AWS A5.28-96  Specification for Low-Alloy Steel Electrodes and Rods for Gas Shielded Arc Welding

Comments and suggestions for the improvement of this standard are welcome. They should be sent to the Secretary,
AWS A5 Committee on Filler Metals and Allied Materials, American Welding Society, 8669 NW 36 St, # 130, Miami,
FL 33166.

Errata

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

Page 26—Figure A2, Optional GTAW Groove Weld Test Assembly for Mechanical Properties and Soundness

Change dimensions in the Dimension table as shown below:

DIMENSIONS

in mm
C Specimen Center 3/8 1/4 95 6.5
L  Length, min. 10 250
P Point of Temperature Measurement 1 25
R  Root Opening 2 1/4 13 65
S  Backup Strip Overlap, min. 14 3/8 6 9
T  Thickness 34 1/2 19 13
V' Backup Strip Thickness, min. 3/8 1/4 g9 65
W Width, min. 5 125
X Backup Strip Width, min. 1 25
Z Discard, min. 1 25

ix



AWS A5.28/A5.28M:2005 (R2015)

Table of Contents

Page No
Personnel (REASfIFMALION) ...........ccieiiiiiiet ettt ettt et ettt sttt e a et e s et e ea e et e et e ebeeseesaeeneesaeensennean \
PErSONIEL (OFTQITAL) ..ottt sttt ettt st a e st e bt e st e e bt e s st e e bt e satesbeenstesnbeenstesaseenseesasesnses vii
FOFEWOFA ...ttt et h ettt e a ettt e bt et e s at et e e bt et e e bt e bt e et e bt e e bt e st e bt et e eaeeneeeas ix
LEST Of TADIES ...ttt ettt ettt et ettt e st et esat e s e bt e s st e ea bt e s bt e e abe e sb b e e abeenbeesabe e beesat e e bt e nabeentes xii
LIST Of FIGUFES ..ottt ettt et eette s teetae e te e taeesae e beessbeesseassbeasseeseeeasaaaseeaaseasssaasseessseanseenseesnseenseeasseensaenssennses xii
Jo SCOPE ...ttt ettt ettt et et e h bt h e h ekt b bttt et ea et et b e bt s ae et ene e 1
2. Normative RefETeICES .............cc.ooiiiiieiiiiee ettt ettt e b e st e e st este e st e teeneeseeneeneeens 1
B I O B 10 1 T2 13 (1) TR 3
Gu ACCEPLAIICE ..ottt ettt bttt ettt et et et et e bt e ae e a e bt bt se e et e b e et e et st e st ene bt aeeb e bbb et s 6
LT O o 5 1211 L PP 6
6. ROUNAING PrOCEAUTE ..........cooiiiiiiiiiiiiieieeetecettet ettt ettt b ettt ae et ettt bt ebeebesbesbenbeneens 8
7. SUMMATY OF TESES ......cueiuiitiiiiiiiite ettt ettt b bt st st b e st et e st et et ebeebeebesbesbenbennens 8
8. RELESL ...ttt ettt ettt ettt et ettt e h e et ae et e aa e e teeheea s e st enteeheen s e st enteeneenteente st eneenseeneen 8
9. Weld TeSt ASSEIMDLIES ..........ccooiuiiiiiiiieie ettt ettt sttt e st e e st e e e e st ente et e ene e st eneeeneensesneesesneensenneen 8
10. Chemical ANALYSIS ........cc.oouiitiiiiiieieteecte ettt ettt ettt sbe bt sttt et et ebe e bt e bt ebe b be e 14
11, RAIOZraphic TEest.........co.oouiiiiiiiiiieicccteec ettt ettt st b et et ettt be bbbt b b e 14
12, TENSION TESK.........ooeiiiieeiee ettt ettt e a ettt e st e e ae e s e e s te b e es b et e ense st ensesseensesaeensesneensesseensenseens 15
13, TINPACE TESE ...ttt ettt et et ettt b et b e bt b e s bbb e b et et et et et ebe e bt ebesae et e b nee 15
14. Diffusible Hydro@en Test ..............cccooiiiiriiirinineiitetetet ettt sttt se et et ettt be bt eae s b e 17
15. Method of MANUFACLULE............cocoiiiiiiiiie ettt ettt et e bt e st et e e tesbeeeesbeenaesbeetenbens 17
16. StANAATA SHZES .......c.ooouiiiiiiiii ettt sttt b et e e bt s e e bt e bt e bt en bt e bt e bt eaeenbeebe e besbeeteabeens 17
17. Finish and UnifOrmity ...ttt ettt st e se e s b ae e et nbens 19
18. Standard Package FOIMIS.......... ..ottt ettt st se e s b ae b enaesbens 19
19. Winding ReqQUITEIMIENLES .............cociiiiiiiiiiiie ettt ettt ettt eat et e te s bt e saesbeenaesbeetenbens 19
20. Filler Metal IdentifiCation. ..............c.cooiiiiiiiiiiii ettt ettt ea et st see et e b eaeas 20
21, PACKAGINE ..ottt et e et e st e ettt et e e eabe e beeesbeesbeeasbe e bt e eabe e beeesaeente e st eenbeentbeanbeenseeseseenseesaean 21
22. MAarking of PACKAES...........c.ccccuieiiiiiiieiiieeieeciee ettt e eteesteesteeteesebeesttessaessbeessseesseessseesseessseansaenseesssaenseenssenn 21
Annex A (Informative)—Guide to AWS Specification for Low-Alloy Steel Electrodes and Rods
for Gas Shielded Arc Welding .......ccooieiiriiiiinieieeeee et 23
Annex B (Informative)—Guidelines for the Preparation of Technical INQUITIES ........ccceevcvieriervieenieinieeie e, 35
AWS Filler Metal Specifications Listed by Material and Welding Process..........cccoceeverieiieniniinieiineeeeneeeneeen 37
AWS Filler Metal Specifications and Related DOCUMENES......c...eoruiiriiiriieriieiienie ettt ettt st st sie e s 39

Xi



AWS A5.28/A5.28M:2005 (R2015)

Table

SO 00NNk W~

—

Figure

4A

4B
Al
A2

List of Tables

Page No
Chemical Composition Requirements for Solid Electrodes and Rods..........ccccoecuerieiiniininieneiieenieees 3
Chemical Composition Requirements for Weld Metal from Composite Electrodes ..........c.cccoceeeeneriienennnes 4
Tension Test REQUITEIMENES .......cc.eeiiriieiiiieierte ettt ettt sb et sb et esbe e e s bt et e e bt estesbeentesseenaeaneas 5
Impact Test REQUITEIMENES ......c..eiuieiiitieiietiete ettt ettt et b et b e besbe e e sbe et e ebeestesbeeneesaeenaeeaeas 7
REQUITEA TESES .ottt s sttt et ettt eb e bbbt st ettt et eae st saesbe b b saennen 9
Base Metal for Test ASSEIMDLIES ......c.coceriririririiieieieeetet ettt ettt sa et sae e 12
Preheat, Interpass, and Postweld Heat Treatment TEMPEratures .............cceeeeruerieneneenienieniesiieieeeeenieeeeenns 13
Optional Diffusible Hydrogen REqUITEMENLS...........ccceiiiiiiiiirienieeiieieeiese ettt 17
StANAATA SIZES ..ottt sttt et et e s a ettt eaeer e 18
Packaging REQUITEIMEILS .......ccuiiuiiiiitieiieite ettt ettt ettt sb et b et e st ea et et esteeaeesb e et ensesbeeseebeenteneeens 20
List of Figures
Page No

Groove Weld Test Assembly for Mechanical Properties and SOUNdness............ccecveveeiereeiienenceneeieneenee. 10
Pad for Chemical Analysis of Weld Metal from Composite Electrodes...........cccceeeererienirienenieniceieneene 11
Radiographic Acceptance Standards .............coccererieriiieiiei ettt sttt ettt b et eee s 16
Standard Spools—Dimensions of 4 in, 8 in, 12 in, and 14 in [100 mm, 200 mm, 300 mm, and

350 T SPOOLS ..ttt ettt a e st e e s bt et s he et e bt ente bt et e bt es e e bt eaeenaeeneebeeaean 21
Standard Spools—Dimensions of 22 in, 24 in, and 30 in [560 mm, 610 mm, and 760 mm] Spools............ 22
CIaSSTTICALION SYSEINL ...ttt ettt sttt et e et e et es e sae et e sbeeatesaeemeesbeemte bt eneeteeseenbesaeeneesneensesnean 24
Optional GTAW Groove Weld Test Assembly for Mechanical Properties and Soundness ..........c.ccccceee..... 27

Xii





