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Abstract

Classification and other requirements are specified for numerous grades of flux cored and metal cored stainless steel
electrodes and rods. New classifications include a duplex alloy and three high carbon classifications not previously clas-
sified. New classifications also include all of the metal cored electrodes that are currently in A5.9/A5.9M. In the next
revision of A5.9/A5.9M these metal cored electrodes will be deleted from that specification.

Designations for the flux cored electrodes and rods indicate the chemical composition of the weld metal, the position of
welding, and the external shielding gas required (for those classifications for which one is required). Designations for
the metal cored electrodes indicate the chemical composition of the weld metal only.

The requirements include general requirements, testing, and packaging. Annex A provides general application guidelines
for individual alloys and other useful information about welding electrodes.
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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 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 the AWS administers the
process and establishes rules to promote fairness in the development of consensus, it does not independently test, evalu-
ate, 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
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. It is
assumed that the use of this standard and its provisions are entrusted to appropriately qualified and competent personnel.

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, the 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 (Www.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 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, 550 N.W. LeJeune Road, Miami, FL 33126.
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Foreword

This foreword is not part of AWS A5.22/A5.22M:2010, Specification for Stainless Steel Flux Cored
and Metal Cored Welding Electrodes and Rods, but is included for informational purposes only.

This document is the first of the A5.22 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 indepen-
dently of the other, without combining values in any way. In selecting rational metric units, AWS Al.I, Metric Practice
Guide for the Welding Industry, and ISO 544: Welding consumables — Technical delivery conditions for welding filler
metals — 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, provides for interchangeability
of products in both the U.S. Customary and SI Units.

Classifications E502TX-X and E505TX-X have been moved from this revision to AWS A5.29/A5.29M as new classifica-
tions ESXTX-B6/ESXTX-B6L and ESXTX-B8/ESXTX-BSL, respectively. Detailed size, winding, identification, packag-
ing, and marking information has been replaced by adding reference to AWS A5.02/A5.02M, Specification for Filler
Metal Standard Sizes, Packaging, and Physical Attributes. New classifications E309HTX-X, E316HTX-X, E347HTX-X,
E409NbTX-X, E430NbTX-X, EC439Nb, and E2594TX-X have been added. All metal cored classifications from
A5.9/A5.9M have been transferred into this specification. Amount of Cu has been changed from 0.50% maximum to
0.75% maximum in Table 1FC. Amount of Mo has been changed from 0.50% maximum to 0.75% maximum for several
classifications in Table 1FC. Cb has been changed to Nb. Amount of C has been changed from 0.03% maximum to
0.04% maximum for several classifications in Table 1FC. Table IMC was added for metal cored filler metals. Elonga-
tion has been changed for several classifications from 35% minimum to 30% minimum in Table 6. Provision has been
made for use of an optional supplemental designator “J” to indicate the impact toughness in cryogenic applications.
Substantive changes are shown in italic font in this specification.

The first AWS specification for stainless steel electrodes for flux cored arc welding was issued in 1974 and approved by
the American National Standards Institute a year later. The revision history is shown below:

AWS A5.22-74 Specification for Flux Cored Corrosion-Resisting Chromium and Chromium-Nickel Steel

ANSI W3.22-1975 Electrodes

AWS A5.22-80 Specification for Flux Cored Corrosion-Resisting Chromium and Chromium-Nickel Steel
Electrodes

ANSI/AWS A5.22-95  Specification for Stainless Steel Electrodes for Flux Cored Arc Welding and Stainless Steel
Flux Cored Rods for Gas Tungsten Arc Welding

vii



AWS A5.22/A5.22M:2010

This page is intentionally blank.

viii



AWS A5.22/A5.22M:2010

Table of Contents

Page No
POESONNEL ..ottt et e et e et e e et e e eaaae e e ta e e e abe e e sbteeasseeeansteeaae e e e st eeenraeeatseeeantaeeantaeesraeantaeeannes v
FOT@WOT ...ttt et sttt st e a e bt et bt et e bt e bt et e bt ea bt e e bt et b et vii
LESE Of TADIES ... ettt ettt et h et e h et e e et et e bt e bt e st et e e st et e et e bt enteeheenbesaeenbeanean X
LEST Of FIGUFES .ottt ettt ettt sttt sttt e e at e st e bt e s e bt e s bt e s et e ea b e e s et e enbeesateeaseesatesabeensbesabeesaseensaesaseensaenseesn X
B ) o TSP 1
2. NOrmative REFEIEICES ............ccooiiiiiiiiiiiiie ettt h et b et st e st et e et e eae et e saeenaesaeenseeaean 1
B O B 10 1 T2 131 TSRS 2
L N 1] 721 1 1 OO PRSP SRP 9
LT O o 5 12111 1 L PRSP 9
6. RoUNAING-Off PrOCEAUIE .........c..ooviiiiiiiiiiieieeete ettt ettt et e st e bt esbbe st e esatesabeesaeesaseensaesasesnses 10
7. SUMMATY Of TESES ..ottt ettt e b et ea e bt e st e bt eseesaeenaesbeentesneentenbeans 10
LT 1 T SRS 10
9. TSt ASSEIMBIIES ........ooiiiiiiiiiiiiie ettt ettt e b bbb bttt e bt ens 11
10. Chemical ANALYSIS ........cc.coiiiiiiiiiiiieeeteer ettt ettt sttt bbb et et et e e et ebe e bt ebeebe et e be e 19
11, RAdIOGIraPhic TEST.......cccuoiiiiiieiiiee ettt ettt e st e st e sttt e s beesabe e bt e sabeesbeesaseenstesasesnbaesasesnsaanes 19
T2, TENSION TESE ...ttt ettt et ettt e a e et e et e b e eb e et e ea e e bt ese e bt entesbeeeesbeenaesbeentanbeans 22
T30 B TSt ...ttt et sttt a e ettt e h et b e eat ettt bt e sbe e sbe e b et e 22
T4, TIMPACE TESL.........oiiiieiieeiie ettt et et e et estteeae e tteebeesseesebeenasessbeesssessseensseasseenseesnseenssesssesnseessseeseenes 22
15, FHIlet WELA TESE ........ooeieeieeieieeee ettt ettt et et e st e s et e b e e e e b e este st ense st ensesseensesaeensesneensesseensenseans 23
16. Method of ManUFACLULe..............cccooiiiiiiiiiiiiiitcte ettt ettt ettt et ettt sae e e bt saeennenbeeas 23
17, SEANAATA SHZES ........ooiiieiiii ettt sttt b et e bt e et e bt et e e a e et e eb e e bt eaeenbeebe e besbeetenbeens 23
18. Finish and UnfOrmity ............ccoooiiiiiiiiiiiieee ettt ettt ettt et e st e e beesabeebeesaseeseenes 24
19. Standard Package FOTIS. ............coocviiiiiiiiiiiieieeiee ettt ettt et e st e sibeesteesbeesteessbeesseesnseesssesasesseessseenseenes 24
20. Winding ReQUITEIMENES ..........c..ccooiiiiiriiiiiiiieieie ettt ettt ettt ae sttt s ae et et ess e eaeeae e bt ebesbesbesaens 25
21. Filler Metal IdentifiCation..............ccc.cocoiiiiiiiiiiiiiiiceece ettt ettt e et st sae e ae e 25
22, PACKAGING ........oooiiieiieiie ettt et et e et e et e et e e s bt e e sbe e beeeabeesbeeaebe e bt eesbe e beeeste e beesbeenbeensbeanbaenteesebeeseesrann 25
23. Marking of PACKAZES...........c.cooiiiiiiiiiiiieie ettt ettt ettt et e st e bt e st e s bt e sat e s bt esbbesabeenbtesabeenbeesabeenseenssenn 25
Annex A (Informative)—Guide to AWS Specification for Stainless Steel Flux Cored and Metal Cored
Welding Electrodes and ROAS ........cocueiiiiiiiiriiiniiiiieieeieeteeeetee ettt 27
Annex B (Informative)—Guidelines for the Preparation of Technical INQUITIES ........ccceevvueerieriieenieeieenie e 51
AWS Filler Metal Specifications by Material and Welding Process .........cocevivieieiiineiieieneeesceee e 53
AWS Filler Metal Specifications and Related DOCUMENES......c...covuiiriiiiriieniieiieniieieesteeie ettt iee s e siee e s 55

ix



AWS A5.22/A5.22M:2010

Table

1FC
IMC

> N kW

Figure

3A
3B

S5A
5B

Al
A2

List of Tables

Page No

Chemical Composition Requirements for Flux Cored Electrodes for Undiluted Weld Metal ...................... 3
Chemical Composition Requirements for Metal Cored Electrodes for Undiluted Weld Metal .................... 6
Required Shielding Medium, Polarity, and Welding Process ..........ccccovervienernienenenenienecieneeeesieeeeneeene 9
Examples of Potentially Occurring Dual Classified EIECtrodes ...........cocevereeninerienennienieieneeeenieeieneeene 9
REQUITEA TESES ..ttt ettt ettt ettt bttt e h e s et e bt et s bt e sbeebt e b e ebt et e ebeenbesaeenbesbeenaesaeen 10
Preheat and Interpass Temperature Requirements for Groove Weld Test Assemblies .........cc.cecceveeiencnnee. 17
Tension Test REQUITEIMENTS ........cc.eiiiriiiiiiiiieieeetet ettt sttt ettt sae st e e e sbeenaesaeen 18
Comparison of A5.22/A5.22M Classifications with AWS A5.4/A5.4M, AWS A5.9/A5.9M, and

ISO 17033 .ottt ettt ae e h e bt he et ek bbb e et et en e enteat bbb naen 31
Variations of Alloying Elements for Submerged Arc Welding ..............ccoovveecieeiiiciieiieeiiiiieeieeciesieesieenns 37
DiSCONIINUEA CLASSTIICATIONS ......veeuveeeeeeiieeeeeieesteeteesttesteesteeseesbeestessbeesssessseesssesseenseessseeseessseeseesssennses 48

List of Figures
Page No

Pad for Chemical Analysis of Undiluted Weld Metal............cocceeviiiniiniiniiienienieeie et 11
Groove Weld Test Assembly for Tension, Impact, and Radiographic Tests.........cceceeveerreereeneersieeneennnenn 12
Groove Weld Test Assembly for Face Bend Test........coeiieiiiiiiiniieniiniieieeeieeieesee ettt st 13
Groove Weld Test Assembly for ROOt BEnd Test ......cccueeiieriiiiiiiiiiiiieiereeicetee et s 14
Preparation of Fillet Weld Test SPECIMEN......cc..eeiuiiriiiiieiieeieeite ettt sttt ettt sabe st enbeesaaenaee s 15
Rounded Indication Standards for Radiographic Test—1/2 in [12 mm] Plate ..........ccccoeviirvieeneenienneennnen. 20
Rounded Indication Standards for Radiographic Test—3/4 in [20 mm] Plate ..........cccccovvvivennienienneennnen. 21
Orientation and Location of Impact TeSt SPECIMEN.........c.eevieriiieriiriiiiriie ittt 23
Fillet Weld Test Specimen and Dimensional REQUITEMENTS ...........cceecveriiierieniieenieniecieente e 24
ClaSSIfICALION SYSEINIS ..c..vieuieriieiieeieette st et ettt et et tesibeesttestte e beesabesabeesstesaseebeesabeenbeesseesaseenseesaseesaenseenn 28
WRC-1992 Diagram for Stainless Steel Weld Metal..........cooveviiiiieniiiiiiinieneenie et 35



AWS A5.22/A5.22M:2010

Specification for Stainless Steel Flux Cored
and Metal Cored Welding Electrodes and Rods

1. Scope

This specification prescribes requirements for the classification of flux cored stainless steel electrodes for flux cored arc
welding, flux cored stainless steel rods for root pass welding with the gas tungsten arc process, and metal cored stainless
steel electrodes for gas metal arc welding, gas tungsten arc welding, plasma arc welding, submerged arc welding, and
any other process to which they may be applied.!

The chromium content of undiluted weld metal from these electrodes and rods is not less than 10.5% nominal and the
iron content exceeds that of any other element. For purposes of classification, the iron content shall be derived as the
balance element when all other elements are considered to be set at their specified minimum values.

Safety and health issues are beyond the scope of this standard and, therefore, are not fully addressed herein. Some safety
and health information can be found in Annex Clauses A5 and A10. Safety and health information is available from
other sources, including, but not limited to, ANSI Z49.1, Safety in Welding, Cutting, and Allied Processes, and applicable
state and federal regulations.

This specification uses both U.S. Customary Units and the International System of Units (SI). The measurements are
not exact equivalents; therefore, each system must be used independently of the other without combining in any way
when referring to material properties. The specification with the designation A5.22 uses U.S. Customary Units. The
specification A5.22M uses SI Units. The latter are shown within brackets ([ ]) or in appropriate columns in tables.
Standard dimensions based on either system may be used for sizing of filler metals or packaging or both under A5.22 or
AS5.22M specifications.

2. Normative References

The following standards contain provisions which, through reference in this text, constitute provisions of this AWS stan-
dard. For dated references, subsequent amendments to, or revisions of, any of these publications do not apply. However,
parties to agreement based on this AWS standard are encouraged to investigate the possibility of applying the most
recent editions of the documents shown below. For undated references, the latest edition of the standard referred to
applies.

2.1 The following AWS standards? are referenced in the mandatory sections of this document:

AWS A5.01M/AS5.01, Procurement Guidelines for Consumables— Welding and Allied Processes—Flux and Gas
Shielded Electrical Welding Processes

AWS A5.02/A5.02M:2007, Specification for Filler Metal Standard Sizes, Packaging, and Physical Attributes
AWS A5.32/A5.32M, Specification for Welding Shielding Gases

! Metal cored electrodes, currently also classified in A5.9/A5.9M, will be deleted from the next revision of that specification.
2 AWS standards are published by the American Welding Society, 550 N.W. LeJeune Road, Miami, FL 33126.





