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Abstract

This specification prescribes the requirements for classification of carbon steel electrodes for flux cored arc welding.
The requirements include chemical composition and mechanical properties of the weld metal and certain usability
characteristics. It also includes optional supplemental designators for lower temperature toughness requirements, diffusible
hydrogen limits, and shielding gas range designators. Additional requirements are included for standard sizes, marking,
manufacturing, and packaging. A guide is appended to the specification as a source of information concerning the
classification system employed and the intended use of carbon steel flux cored electrodes. This specification makes use
of both U.S. Customary Units and the International System of Units (SI). Since these 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 governmental
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 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 is entrusted to appropriately qualified and competent personnel.

This standard may be revised, corrected through publication of amendments or errata, or supplemented by publication of
addenda. Information on the latest editions of AWS standards including 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 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 (recommendations,
additions, or deletions) and any pertinent data that may be of use in improving this standard are requested 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 this standard but is included for informational purposes only.

This document 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 values in any way.
In selecting rational metric units, AWS Al.1, Metric Practice Guide for the Welding Industry, is 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 interchangeability of products in both the U.S. Customary and SI Units.

The current document is the fourth revision of the initial joint ASTM/AWS document issued in 1969.
This revision includes the following substantive changes, shown in italic font in this document:
(1) The “Q” optional supplemental designator has been removed due to lack of use.

(2) The “D” optional supplemental designator has been removed, which will allow consistent rules to be published
and updated in the AWS D1.8 specification.

(3) A boron reporting requirement has been added.
(4) Fillet weld testing references the procedures of AWS A4.5, and requirements have changed accordingly.

(5) An alternate configuration similar to type 1.3 per ISO 15792-1:2020 has been added as an option for the groove
weld shown in Figure 2.

(6) Optional supplemental designators have been added to indicate ranges of shielding gases for which an electrode
meets the requirements for classification, including any optional diffusible hydrogen (“HX”) or low temperature toughness
(“J”) supplemental designators.

(7) The EXXT-13 classification was removed due to lack of use.

(8) Allows the techniques of computed radiography or digital radiography to be used on welds in place of film radi-
ography although still in conjunction with ASTM E1032.

Additionally, the format of this document has been modified for better clarity. The optional supplemental designators
with their requirements now appear in a Normative Annex (Annex A). These include the “H” designators for diffusible
hydrogen, the “J” designator to indicate enhanced impact properties, and the “OE” designators to indicate shielding gas
ranges.

The document evolution took place as follows:

AWS A5.20-69 Specifications for Mild Steel Electrodes for Flux Cored Arc Welding
ANSI W3.20-1973

ANSI/AWS A5.20-79 Specification for Carbon Steel Electrodes for Flux Cored Arc Welding
ANSI/AWS A5.20-95 Specification for Carbon Steel Electrodes for Flux Cored Arc Welding

AWS A5.20/A5.20M:2005 Specification for Carbon Steel Electrodes for Flux Cored Arc Welding
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The user’s attention is called to the possibility that compliance with this standard may require use of an invention cov-
ered by patent rights. By publication of this standard, no position is taken with respect to the validity of any such
claim(s) or of any patent rights in connection therewith. If a patent holder has filed a statement of willingness to grant a
license under these rights on reasonable and nondiscriminatory terms and conditions to applicants desiring to obtain
such a license, then details may be obtained from the standards developer.

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.

All errata to a standard shall be published in the Welding Journal and posted on the AWS website.

viii



AWS A5.20/A5.20M:2021

Table of Contents

Page No

POTSORMEL ...ttt ettt e h ettt a e he et e h et ea e e bt e h e e bt a e e bt e et et e e teehe e st e eheetesaeenbeanean v
FOTE@WOTU ...ttt e et e et e et e e e e e e eatb e e e tb e e e ssaeeassaeaassaeeassseessssaeesssaeeansaeeansseeassseeeansaeesnsseennsseennes vii
LEST Of TADIES ..ottt ettt ettt ettt st et e st e s bt e st e e s bt e s et e ea bt e shb e e bt e shte e b e e sbe s bt e sabeenbaesabeenbeenbaenn X
LESE Of FIGUIES ..ot ettt ettt ettt bt et bt et s a e bt e bt et s bt e bt e bt et e e st e s bt ebeesbeentesaeenbenbeen X

B ) oSO RRP 1

2. NOrmative RefEIeICES ............cccoooiiiiiiiiiiiiiiiie ettt sttt sbe ettt e e saeenbesaeen 1

3 CIASSHICAION ...ttt bttt et e bt b e bt s et e b e s bt e besstenbeebeenbeeneenteeneeneeene 2

Q. ACCEPLAIICE ......oueiiiiiiiietit ettt ettt ettt et et e bt e et e bt e bt e bt e bt se et et se et e st st ent e st bt u e eb bbb naeten 3

S CItHICAION ......ooeiiiiiieiie ettt sttt et st e b et e s bttt bt et sbe et sae bt ennenaeen 3

6. ROUNAING PrOCEAUIE ..........oooiiiiiieiiieiii ettt ettt e st e et e e tte st e e aeessbeesaeeesbeesbeanssesabeesssasnsaesnsesnseenseenn 3

7o SUMMATY Of TESES .....eiiniiiiiii ettt sttt a et e s b et e bt et e s b e en b e bt et e eaeentesaeenaesaeensesaean 4

T L 1L PP 4

9. Weld TeSt ASSEIMDLIES .........ccccoiuiiiiiiiiiiicet ettt sttt ettt st ettt ettt b et sae et saee e saeennenaeen 4
10, Chemical ANALYSIS .......cc.ooiiiieiiiiiiieiecieeeeee ettt e et et e steebeestbeebeesaeesabaesseessbeebsessseenseesnsessseesssesnseenseenn 6
11, RAIOGIrAPIEC TESL.......coviiiiiiiiiiiieeecie ettt ettt e et ete e s beebeestbeebeesseesabeesseeesseesaeasseenseeassaesseesssennsaenseean 6
12, TENSION TESL ..ottt ettt ettt et et e et et e et e s et eneesseeasesseente st ense et e ensenseensesneensesneensesneensesneen 7
T30 B TSt ...ttt ettt ettt st eb e bt et s h e et b et h e et b et ebe et sb e et st naeen 7
T4, TIMPACE TESL........oieiiieiieiie ettt ette et et e et e e bt e staeeteesabeesbeeasbessbeenseesabaenseessbeensseassesnseeansaensaessseenseenseenn 8
15, FHIlet WEL TESE ........ooneieiiiiee ettt ettt ettt st e e s bt e b e sbees e e b e emte et e en b e b e eateeseentesaeensesaeensesnean 8
16. Optional Supplemental Tests and Requirements ..............c..cccccoceiririnininenineneneetetee e 8
17. Method of ManUFACLULE..............c.coiiiiiiiiiiiiiiitet ettt sttt et ettt ettt sbe et bt e e st ennenaees 9
18, SEANAATA SHZES ......cc.ooiiiiiiiii ettt ettt s b et b e bbb bbb bbbt e b nbeen 9
19. Finish and UnfOrmity ...............oocoooiiiiiii ettt ettt et e bt et saeeaesaeeaeeaeas 9
20. Standard Package FOITIS. ..ottt ettt ettt sttt ettt ettt be bbb b e nen 9
2]1. Winding ReQUITEIMENLS ..............cooiiiiiiiiiiieiiieeieete sttt et e st e bt eebe e beesabeebeesabeesseessseeseesasesaseesnsesseenns 9
22. Filler Metal IdentifiCation...............ccccooiiiiiiiiiiii ettt ettt st beeaae i eas 9
23, PACKAZINE ..ottt ettt et ettt s h et s bt et bt et e e bt e bt eh e e bt eaeeeteeat e bt et e ebeente bt ennenteans 9
24, Marking of PACKAGES ...........cc.coooiiiiiiiiiiiiiiiei ettt ettt st sttt sttt et ettt b b e ten 9
Annex A (Normative)—Requirements for Optional Supplemental TESLS .........coecveveeriueeieeriieeiieeiieesieeneesieeseeneees 25
Annex B (Informative)—Guide to AWS Specification for Carbon Steel Electrodes for Flux Cored Arc Welding...29
Annex C (Informative)—Requesting an Official Interpretation on an AWS Standard ................cccccevcevveenceeneennnnee. 39
AWS Filler Metal Specifications by Material and Welding Process.........c..coccevieieiiriininiieninienieececeeeeeee e 41
AWS Filler Metal Specifications and Related DOCUMENES.........c.coriiriiieriieriiiiienieeieesteeieesite et sreesiee e esaee e s 43

ix



AWS A5.20/A5.20M:2021

Table

AN AW =

7

A.l
A2
B.1

Figure

List of Tables

Page No
Mechanical Property Requirements (2s Welded).........covvuiirieriiiiiieniieiie sttt 10
Usability Designators and General Description of Electrode TYPes ........cocveveiriiienieniiiinienieeieenieeieenieens 11
Weld Metal Composition REQUITEMENLS ......cccueeriiriiiiiiiiieiiieniieeieesite sttt st esbteste st e sbeesbeesbeesabeebesseenes 13
Tests Required fOr ClasSifICAtION ..........c.eeviiriiiniienieniierte ettt ettt sttt e sbe s bt e sabesabeesbeesabesnseenns 14
Base Metal fOr TeSt ASSEIMDIIES ........eciiiiiveiieeieeieeee et ee e eeere e e e eeetreeeeeeestareeeeeessraeeeeesarseeeeesssrseeeeesnrerens 15
Heat Input Requirements and Suggested Pass and Layer Sequence for Multiple-Pass Electrode
CLASSITICALIONS .....vvvvvieeieeirieeeeeeitre e e e eeeete e e e e e eeteeeeeeeetareeeeeesasaeeeeesaraaeseeeetasseeeeentaseaeseesnssseeseenasssaesennnarseeeennns 16
Dimensional Requirements for Fillet Weld Usability Test SPECIMENS ........cocceerveenieniienienieeiienieerieenieene 17
Optional Diffusible Hydrogen ReqUITEMENTS. ..........cccuiiiiiriiriiieniieeieeieerte ettt ettt st s 27
Shielding Gas Requirements for Oxygen Equivalent Gas Range Designator..........cccccoceevvecvenveeniincenecncenne. 27
CompariSON Of ClasSIfICALIONS. .....cevviritiiriieeittetie ettt sttt sttt sttt e sabesbeeshteebeebbesabeesseesasesbeessnesanes 38

List of Figures

Page No.

AS5.20/A5.20M ClasSification SYSTEIM........cevertietiriieiertieiterteeie e etteste et te e et e bt eaeestesaeebesseesbesbeentenbeeneeseeenes 18

Test Assembly for Mechanical Properties and Soundness of Weld Metal from Multiple-Pass Electrodes..19
Test Assembly for Transverse Tension and Longitudinal Guided Bend Tests for Welds Made with

SINEIE-PaSS EIECIIOUES .....eeutiiieiiiiieiieitete ettt et ettt et e s ae et e bt e e s bt e e st e ebeeteeaeenaesneeaeenean 20
Pad for Chemical Analysis of Deposited Weld Metal.........cccooceeiiiiiiiiieiiiieeee e 21
Fillet Weld Test ASSEMDLY GRA POSITIONS ..........cc.coueeiiiiiiieiieieeeeeie ettt ettt ettt 22
Radiographic Standards for Test Assemblies in FIGUIE 2 .........cocoiiiiiiiiiiniiieeeeeeeee e 23



AWS A5.20/A5.20M:2021

Specification for Carbon Steel Electrodes
for Flux Cored Arc Welding

1. Scope

1.1 This specification prescribes requirements for the classification of carbon steel electrodes for flux cored arc welding
(FCAW), either with or without shielding gas.

1.2 This specification makes use of both U.S. Customary Units and the International System of Units (SI). The measure-
ments are not exact equivalents; therefore each system must be used independently of the other without combining in
any way when referring to weld metal properties. The specification with the designation A5.20 uses U.S. Customary
Units. The specification A5.20M uses SI Units. The SI Units are shown within brackets [ ] or in appropriate columns in
tables and figures. Standard dimensions based on either system may be used for the sizing of electrodes or packaging or
both under the A5.20 and A5.20M specifications.

1.3 Safety and health issues and concerns are beyond the scope of this standard; some safety and health information is
provided, but such issues are not fully addressed herein. Some safety and health information can be found in Clauses B5
and B9Y.

Safety and Health information is available from the following sources:
American Welding Society:
(1) ANSI Z49.1, Safety in Welding, Cutting, and Allied Processes
(2) AWS Safety and Health Fact Sheets
(3) Other safety and health information on AWS website
Material or Equipment Manufacturers:
(1) Safety Data Sheets supplied by material manufacturers
(2) Operating Manuals supplied by equipment manufacturers
Applicable Regulatory Agencies

Work performed in accordance with this standard may involve the use of materials that have been deemed hazardous and
may involve operations or equipment that may cause injury or death. This standard does not purport to address all safety
and health risks that may be encountered. The user of this standard should establish an appropriate safety program to
address such risks as well as to meet applicable regulatory requirements. ANSI Z49.1 should be considered when developing
the safety program.

2. Normative References

The documents listed below are referenced within this publication and are mandatory to the extent specified herein.
Unless otherwise defined in this document, welding terms are as defined in AWS A3.0M/A3.0. For undated references,
the latest edition of the referenced standard shall apply. For dated references, subsequent amendments to or revisions of
any of these publications do not apply.

American Welding Society (AWS) documents:

AWS A3.0M/A3.0, Standard Welding Terms and Definitions, Including Terms for Adhesive Bonding, Brazing,
Soldering, Thermal Cutting, and Thermal Spraying
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