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Abstract

This specification prescribes the requirements for classification of zirconium and zirconium alloy electrodes and rods
for GTA, GMA, and PA welding. AWS A5.24/A5.24M:2005 is a revision of the zirconium welding electrode document
last revised in 1990. The compositions specified for each classification represent the latest state-of-the-art. Additional
requirements are included for testing procedures, manufacture, sizes, lengths, and packaging. A guide is appended to the
specification as a source of information concerning the classification system employed and the intended use of the zirconium
alloy filler metal.

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.

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


https://webstore.ansi.org/RecordDetail.aspx?sku=AWS%20a5.24-a5.24m-2005&source=preview
https://webstore.ansi.org/Standards/AWS/AWSa52424m2005&source=preview
https://webstore.ansi.org/Standards/AWS/AWSa52424m2005?source=preview

This is a preview of "AWS a5.24-a5.24m-200...". Click here to purchase the full version from the ANSI store.

Table of Contents

Page No
POFSONMEL ...ttt ettt ettt e h et e h et ettt e a e et e h e e bt et e bt e e bt et e bt eb e e bt et e naeenes iii
FOTOWOT ...ttt e b e ettt st e bt e s h st e bt e s at e s bt e s bte sttt smeeeabeesbneebeenbee s \
LESE Of TADIES ...ttt ettt et h et e h et s a e bt bt e bt e bbbt e bt et ea e bt eae e bt et saeentan viii
LIST Of FUQUFES .eovveneeeeeeeieeeeeee e stteeeteeette s te e tteste e teeesbe e teessseeaseesssesnseesseeaaseenseesssaeaseasssearsseassessseesnsasnseesssannsaenssenns viii
Lo SCOPE ettt h ettt st b e s a et bt e ht e e bt e eabe e bt e sbt e e bt esbe e s beeebeeeane 1
2. NOIMALIVE REFEIEICES ....c.ueiuiiiiiiiitieiiet ettt ettt ettt et b et e bt bt et e bt et eae et e saeenbesaeenbesaean 1
3. CLASSTTICALION ...ttt ettt ettt et s bt et e s bt e et e bt e st e eb e ea b e e bt et e sb e ea bt eb e et e b e ea b e bt ea b e ebeenteeae et saeenbeabean 1
A ACCEPLAIICE ..ttt ettt ettt ettt ettt et eeat e et e e bt e st e e she e e a b e e b et s ab e e bt e sht e e bt e e Rt e e bt e e abe et e e e bt et e e be e e b e e naeeeans 2
S COILITICATION ..ottt ettt ettt bt et et e et e bt et e a e bt e bt e bt e st e bt eb e e bt ebtem b e ebeea b e bt ent e eheentesae e b saeenbenbean 2
6. RoOUNAING-OFf PrOCEAUIE ..ottt ettt ettt b e et e bt e b et sae et e saeenaesaeenbesaean 2
7. SUMMATY OF TESES..eeuteetieuiietieie ettt ettt b ettt ettt e st e bt et e sbe e st e sbe e besbeesteeb e embeebeenb e bt emteebeensesaeebesaeensensean 2
B RIS .ttt ettt ettt et be e e e b ettt e bt s ae e e bt e bt s et e bt e e at e e s b e e suteeabeesneeaneenne 2
0. ChemiCal ANALYSIS.....ecuerierieieieieieieeett ettt ettt ettt sttt e et et et e bt et s b e ettt e bt e bt ebeeueer e benaens 3
10. Method Of MAanUFACIUIE. ......c.eeuiiiiitieieeitete ettt ettt ettt b et s bt e e s bt et e e bt emtesaeesbeeatenbe et e sbeemsenbeennenaeans 3
11. Standard Sizes and LengthiS. .......coouiiiiiiiiiiiiee ettt sttt ettt et b et s be et b et enaeens 3
12. Finish and UNIFOITIEY ......ooueeiiiieiieeieeeee ettt sttt s h ettt e bt et bt et e s bt sat e bt et e sbeessenbeeanenbens 3
13. Standard Package FOIMNS .........coeiiiiiiiiiee ettt sttt et b et b e et e st bt e bt et e sbeeasenbeeanenbeens 3
14, WiInding REQUITEIMEIES.........cetiitiiieieeieite ettt ettt ettt ettt e st e e bt e beeet e beebeebeeatesbesatenbeestesbeemsenbeennenbeans 4
15. Filler Metal IAentifiCatiONn .......c.ceruiriieiiieieieeitee ettt ettt sttt et b et b et esbeeat e bt et e sbeesbenbeeanenbeans 4
160, PACKAZING ...ttt ettt ettt e at et e h et e s st e s bt eh b e bt eat e bt eheem bt sheenbeeat e bt estesbeenbenbeennenbeens 4
17. Marking Of PaCKAZES .......ceueeuieieiieteee ettt ettt et b et b e et e st bt e sbe et e sbeeabenbeeanenbeens 6
INONIMANAGIOTY ATIEXES ...ttt e ettt e e e st e e ettt e ettt e e s s bt e e e bt e e sabbeeeabbee e aseesanseaesnbeeeensteesasbeeennseeennes 7
Annex A — Guide to AWS Specification for Zirconium and Zirconium-Alloy Welding Electrodes and Rods ............ 7
Annex B — Guidelines for Preparation of Technical Inquiries for AWS Technical Committees ...............cccecuueenn.... 11
AWS Filler Metal Specifications by Material and Welding ProCesSsS.............cccuuiuiiercieiinieiiesiieeeiieeseieeesiieeesiee s 13
AWS Filler Metal Specifications and Related DOCUIMENLS ..............ccueeeecueeieiieeeiiieeeiieeeieeesieeesiteestee et e ssareesaaeas 15

vii


https://webstore.ansi.org/RecordDetail.aspx?sku=AWS%20a5.24-a5.24m-2005&source=preview
https://webstore.ansi.org/Standards/AWS/AWSa52424m2005&source=preview
https://webstore.ansi.org/Standards/AWS/AWSa52424m2005?source=preview

This is a preview of "AWS a5.24-a5.24m-200...". Click here to purchase the full version from the ANSI store.

Table

>w[\.)»—\

Figure
1

List of Tables

Page No
Chemical Composition Requirements for Zirconium and Zirconium-Alloy Electrodes and Rods............... 2
Standard Sizes and Len@RS ......co.eeuiiuiiiiiieiiiee ettt sttt et 3
Standard Packages, Dimensions, and Weights ............ccccoviiriiiiiiiiiiiiieeee et e 4
Specification Cross Index—Including Discontinued Zirconium Electrodes............ccoccevereenenienenienienene 7

List of Figures

Page No

Dimensions of 4, 8, and 12 in [100, 200, and 300 mm] Diameter SPoolS ..........ccceevuererieniensienenieneeieeeae 5

viii


https://webstore.ansi.org/RecordDetail.aspx?sku=AWS%20a5.24-a5.24m-2005&source=preview
https://webstore.ansi.org/Standards/AWS/AWSa52424m2005&source=preview
https://webstore.ansi.org/Standards/AWS/AWSa52424m2005?source=preview

This is a preview of "AWS a5.24-a5.24m-200...". Click here to purchase the full version from the ANSI store.

Specification for Zirconium and Zirconium-Alloy
Welding Electrodes and Rods

1. Scope

1.1 This specification prescribes requirements for the
classification of zirconium and zirconium-alloy elec-
trodes and rods for gas tungsten arc, gas metal arc, and
plasma arc welding.

1.2 Safety and health issues and concerns are beyond the
scope of this standard and, therefore, are not fully
addressed herein. Some safety and health information
can be found in the nonmandatory Annex Sections A5
and A9. 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 federal and state regulations.

1.3 This specification makes use of 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 filler metal
properties. The specification with the designation A5.24
uses U.S. Customary Units. The specification A5.24M
uses SI Units. The latter are shown within brackets [ ] or
in appropriate columns in tables and figures. Standard
dimensions based on either system may be used for
sizing of electrodes or packaging or both under the
AS5.24 or A5.24M specifications.

2. Normative References

2.1 The following ANSI/AWS standards' are referenced
in the mandatory sections of this document:

(1) AWS AS5.01, Filler Metal Procurement Guidelines

1. AWS standards are published by the American Welding
Society, 550 N.W. LeJeune Road, Miami, FL 33126.

(2) ANSI Z49.1, Safety in Welding, Cutting, and
Allied Processes

2.2 The following ASTM standards? are referenced in
the mandatory sections of this document:

(1) ASTM E 29, Standard Practice for Using Signifi-
cant Digits in Test Data to Determine Conformance with
Specifications

(2) ASTM E 146, Standard Methods for Chemical
Analysis of Zirconium and Zirconium-Base Alloys

2.3 The following ISO standard?® is referenced in the
mandatory sections of this document:

(1) ISO 544, Welding consumables—Technical delivery
conditions for welding filler metals—Type of product,
dimensions, tolerances, and markings

3. Classification

3.1 The welding materials covered by the A5.24/A5.24M
specification are classified using a system that is inde-
pendent of U.S. Customary Units and the International
System of Units (SI). Classification is according to
chemical composition as specified in Table 1.

3.2 Materials classified under one classification shall not
be classified under any other classification of this speci-
fication. An electrode or rod may be classified under
both A5.24 and A5.24M providing it meets the require-
ments of both specifications.

3.3 The filler metals classified under this specification
are intended for gas tungsten arc, gas metal arc, and
plasma arc welding processes, but that is not to prohibit

2. ASTM standards are published by the American Society for
Testing and Materials, 100 Barr Harbor Drive, West
Conshohocken, PA 19428-2959.

3.ISO standards are published by the American National
Standards Institute, 25 West 43rd Street, Fourth Floor, New
York, NY 10036.
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