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INTERNATIONAL

Standard Specification for

Zinc and Zinc-Aluminum (ZA) Alloy Foundry and Die

Castings’

This standard is issued under the fixed designation B86; the number immediately following the designation indicates the year of original
adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A superscript
epsilon (g) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the U.S. Department of Defense.

1. Scope*

1.1 This specification covers commercial zinc, zinc-
aluminum castings and continuous cast bar stock, as designated
and specified in Table 1. Eight alloy compositions are specified
and designated as follows:

Common Traditional ASTMA UNS

Alloy 3 Zamak 3 AG 40A8 733525
Alloy 7 Zamak 7 AG 40B 733527
Alloy 5 Zamak 5 AC 41A8 735533
Alloy 2 Zamak 2 AC 43A 735545
ZA-8 ZA-8 735638
ZA-12 ZA-12 735633
ZA-27 ZA-27 735841
ACuZinc 5¢ 746541

A See Table 1, Footnote C.

B SAE Specification, Nos. 903 and 925 conform to the requirements for alloys
AG40A and AC41A, respectively.

€ ACuZinc and ACuZzinc5 are registered trade names of the General Motors
Corporation.

1.2 Zinc Alloys Z33525, Z33527, Z35533, and Z35545 are
used primarily in the manufacture of pressure die castings.
Zinc-Aluminum Alloys Z35638, Z35633, and Z35841 are used
in the manufacture of both foundry and pressure die castings.
These alloys are also fabricated into continuous cast bar stock
used for prototyping and screw machine stock.

1.3 The values stated in inch-pound units are to be regarded
as standard. The values given in parentheses are mathematical
conversions to SI units that are provided for information only
and are not considered standard.

1.4 Systems of nomenclature used to designate zinc and
zinc-aluminum (ZA) alloys used for casting are described in
Appendix X1.

1.5 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to become familiar

! This specification is under the jurisdiction of ASTM Committee BO2 on
Nonferrous Metals and Alloys and is the direct responsibility of Subcommittee
B02.04 on Zinc and Cadmium.

Current edition approved Nov. 1, 2023. Published November 2023. Originally
approved in 1931. Last previous edition approved in 2022 as B86—22. DOI:
10.1520/B0086-23.

with all hazards including those identified in the appropriate
Safety Data Sheet (SDS) for this product/material as provided
by the manufacturer, to establish appropriate safety, health,
and environmental practices, and determine the applicability
of regulatory limitations prior to use.

1.6 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Commiittee.

2. Referenced Documents

2.1 The following documents of the issue in effect on date
of order acceptance form a part of this specification to the
extent referenced herein:

2.2 ASTM Standards:*

B240 Specification for Zinc and Zinc-Aluminum (ZA) Al-
loys in Ingot Form for Foundry and Die Castings

B275 Practice for Codification of Certain Zinc, Tin and Lead
Die Castings (Withdrawn 2020)°

B557 Test Methods for Tension Testing Wrought and Cast
Aluminum- and Magnesium-Alloy Products

B899 Terminology Relating to Non-ferrous Metals and Al-
loys

B949 Specification for General Requirements for Zinc and
Zinc Alloy Products

E8/E8M Test Methods for Tension Testing of Metallic Ma-
terials

E23 Test Methods for Notched Bar Impact Testing of Me-
tallic Materials

E29 Practice for Using Significant Digits in Test Data to
Determine Conformance with Specifications

E527 Practice for Numbering Metals and Alloys in the

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service @astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

3The last approved version of this historical standard is referenced on
www.astm.org.

Documents

Document Sharing Hub

*A Summary of Changes section appears at the end of this standard
Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959. United States

1

Full document details: ASTM B86-23


https://doi.org/10.1520/B0240
https://doi.org/10.1520/B0240
https://doi.org/10.1520/B0275
https://doi.org/10.1520/B0275
https://doi.org/10.1520/B0557
https://doi.org/10.1520/B0557
https://doi.org/10.1520/B0899
https://doi.org/10.1520/B0899
https://doi.org/10.1520/B0949
https://doi.org/10.1520/B0949
https://doi.org/10.1520/E0008_E0008M
https://doi.org/10.1520/E0008_E0008M
https://doi.org/10.1520/E0023
https://doi.org/10.1520/E0023
https://doi.org/10.1520/E0029
https://doi.org/10.1520/E0029
https://doi.org/10.1520/E0527
http://www.astm.org/COMMIT/COMMITTEE/B02.htm
http://www.astm.org/COMMIT/SUBCOMMIT/B0204.htm
http://www.avadocuments.com/doc/astm-b86-23
http://www.avadocuments.com/doc/astm-b86-23

45},& B86 - 23

Documents

"souaieyip Aq AjleonswylLe paulwIelep ‘UZ Jepurewsy ,

‘AleAnoadsal ‘% L00'0 PUB ‘% £00°0 ‘% £00°0 P@82X8 10U Op Ui} pue ‘Wwniwped ‘pes| ay) 1ey) papiroid % G10°0 Se mo| se aq Aew wnisaubeyy ,,

'LOgS | OSI Jo sjuswalinbal ay) }9aw 0} Se Yyons ‘1asn pue Jaonpoid sy} usamiaq 1epio aseyaind Jo Joesuod

8y} ul paiyoads asimIaylo ssajun ‘uonoslel Jo) SISE] B SEB 8AI8S 10U pjnoys pue sBunses aip Jo Aljigqesdinies ey 198 AjasIaApe Jou [Im % £°0 01 dn Jo Jusjuod Jeddoo e ‘suoneoldde [eosewwod Jjo Ajuolew sy) Jod .,
"sjuswa|e asay} 10} palinbal Jou aie sasAjeue ‘@lojeiay) ‘pue SUONBUSOUOD 8say} 0} dn Ul sjuswele asay) Jo aoussaid 8y} 0} anp pajou

useq Jane aney sourwioped Aojie uo sjoeye snouele|ep ON ‘[el0l % £0°0 10 Yoed % L0°0 O} dn Jo SJunowe ul [83d1u 1o ‘essuefuew ‘ewoiyo ureod Aew Bunseo eip ainssaid pue Aipunoy Joj Bunses wnujwnfe-oulz
"Jasn pue Jaonpold ay} usamiaq Japio aseyoind Jo J0eIjU0D By}

ur payyloads asimIaylo ssajun ‘uoijoafel 10} SISeq B Se 8AJes Jou pnoys pue sbunsed eip asay) Jo Ajjiqesdinias ay) 10a)e Aj9sIaApe Jou [IIM % GZ'0 0} dn jueuoo Jeddod e ‘suoneoljdde [epsewwoo Jo Ajuolew sy} Jod 5
"% 100°0 P880X8 10U [|eys Yoes wnipul pue Wwnij[ey} 1o} sywi| [edlwayd 8yl ‘L0g OS] O} WI0juod 0} palinbal si [euslew siyl Usym 4

'shojle |[e 1o} @ouanbas awes ay} Ul paubisse jou alem Aoje ue jo suoisian Bunsed pue jobul Joj suoneubisep SNN dYL “uolsodwod Jejiwis Jo

sho|le usamiaq serenuUaIayIP Jaquinu SN B Jo IBIP 1. 8y “/gSGT 80110BId YIM 80UBPIODDE Ul paysiiqelse aiem suoneubisep SNN 8YL 'G/29 8o1oeld YlIM 80UBPIODE Ul paysijqelse aiem suoneubisep Aojle N1SY ,
*/2Se€7 10} sishjeue [9x01u Jo uondaoxa ay} Yum ‘syuswale 8say} 1o} palinbal jou aie sasA[eue ‘910j0Iay} ‘PUB SUOIIBIIUSOUOD 9S8U} Ul Sjuswald asay} jo aouasald ay)

0] anp pajou Usaq Jane aAey souewiopad Aojje uo sjoaye snouslelep oN Ajeanoadsal ‘%% 90°0 PUB ‘% GE0'0 ‘% 20°0 ‘% 20’0 JO Slunowe ul eseuebuBW PUE ‘UODIJIS ‘WNIWOIYD ‘|8)dIu Urejuoo Aew sbunseo Aoje oulz 4
"SUOIJBJJUBOUOD POMO|B WNWIXeW PaJapIsuod aie anjeA a|buls B Yium sjuawsa|l 810N 623 @o1oeld Ul paquosald ainpasoid Buipunos 8y} yim 8oueploode Ul

payoads ayy Buissaidxa ul pasn ‘sainbly jo eoeld puey-}ybu 1SE| 8Y} Ul JUN }S8IBSU BY} 0} PAPUNOI 8d PINOYS SisAjeue WOoJy Paulelgo anfeA Pale|ndjed Jo anjeA PaAIasqo ay) ‘uonoslal pue aoueideooe jo sasodind BH_ v

€000 $00°0 5000 G500 0'9-0'G 50°0-620°0 £e52 LYS9YZ gouIZNOY 10y SOUIZNOY
€000 9000 9000 §L00 §20e 020°0-10°0 0'82-0'52 1¥85€Z 12vZ ryowleVZ
€000 900°0 9000 5200 160 €0°0-10°0 S-S 0L £€95€7 21vz ryowehYZ
€000 900°0 900°0 SL00 €1-80 €0°0-10°0 8'8-0'8 8£95€7 8-vZ 1yov8YZ
2000 0v00°0 05000 500 €92 50°0-20°0 ev-1'€ SYSGEZ (verov) 2 sewez a0 Koy
2000 0v00°0 05000 500 L0 90°0-20°0 YL ££5567 (V1+0V) G sewez raogys Aol
020°0-500°0 01000 02000 0€00°0 500 010 020°0-500°0 €v-L€ 1256€Z (g0voV) . Sewez r3aogvl Kol
2000 0v00°0 05000 500 010 90°0-20°0 ev-1'€ Gesesz (vovov) € sewez ro'aogye Aol
IN us o) ad a4 no BN v SNN uopeubiseq OWEN aWEN Uowwo)
i LSV [euompel |

5 ‘g wPaIROIPUI B 1deoxe ‘Xew 9% uonisodwo)

sjuswaainbay [ealwayd | 37avVL

Document Sharing Hub

ASTM B86-23

Full document details


http://www.avadocuments.com/doc/astm-b86-23
http://www.avadocuments.com/doc/astm-b86-23

ull

Unified Numbering System (UNS)
E536 Test Methods for Chemical Analysis of Zinc and Zinc
Alloys

2.3 North American Die Casting Association (NADCA )4
NADCA Product Specification Standards for Die Castings

2.4 Federal Standard:’
Fed. Std. No. 123 Marking for Shipment (Civil Agencies)

2.5 Military Standard:’
MIL-STD-129 Marking for Shipment and Storage (Military
Agencies)

2.6 Military Specification:”
MIL-P-116 Methods of Preservation

2.7 ISO Standards:®

ISO 301 Zinc Alloy Ingots Intended for Casting

ISO 15201 Zinc and Zinc alloys—Castings—Specifications

ISO 3815-1 Zinc and zinc alloys—Part 1: Analysis of solid
samples by optical emission spectrometry

ISO 3815-2 Zinc and zinc alloys—Part 2: Analysis by in-
ductively coupled plasma optical emission spectrometry

3. Terminology

3.1 Terms shall be defined in accordance with Terminology
B899.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 continuous casting, n—a casting technique in which a
cast is continuously withdrawn through the bottom of the mold
as it solidifies, so that its length is not determined by mold
dimensions; used chiefly to produce semifinished mill products
such as billets, blooms, ingots, slabs, and tubes; also known as
concast.

3.2.2 die casting, n—a casting process in which molten
metal is injected under high velocity and pressure into a metal
die and solidified, also a product produced by such a process.
Alternately known as pressure die casting.

3.2.3 foundry casting, n—metal object produced by intro-
ducing molten metal by gravity into a mold of any type and
allowing it to solidify.

3.2.4 permanent mold casting, n—metal object produced by
introducing molten metal by gravity or low pressure into a
mold constructed of durable material, usually iron or steel, and
allowing it to solidify. When a graphite mold is used the
process is known as graphite permanent mold casting.

3.2.5 sand casting, n—metal object produced by introducing
molten metal by gravity into a sand mold and allowing it to
solidify.

3.2.6 semipermanent mold casting, n—permanent mold
casting which is made using an expendable core such as sand.

+ Available from North American Die Casting, Assn., 2000 5th Ave., River
Grove, IL 60171, http://www.diecasting.org.

3 Available from Standardization Documents Order Desk, DODSSP, Bldg. 4,
Section D, 700 Robbins Ave., Philadelphia, PA 19111-5098, http://
www.dodssp.daps.mil.

© Available from American National Standards Institute (ANSI), 25 W. 43rd St.,
4th Floor, New York, NY 10036, http://www.ansi.org.
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4. Ordering Information

4.1 Orders for die castings shall include the following basic
information in addition to the requirements listed in Specifi-
cation B949:

4.1.1 Alloy (Table 1), and

4.1.2 Drawing of casting, when required, giving all neces-
sary dimensions and showing latest revisions and allowances
for matching, if any. Location of ejector pin marks or parting
lines shall be at the option of the producer, unless specifically
designated on the drawing.

4.2 Additional tests, options, and special inspection require-
ments as provided as follows should be justified only on the
basis of need. These shall be specified in the contract or
purchase order, as additional procedures and extended delivery
time may be involved.

4.2.1 Chemical analysis (6.1.1),

4.2.2 Quality assurance (Section 15),

4.2.3 Special proof tests or mechanical properties (Section
7,

4.2.4 General quality options for internal soundness or for
finish (Section 14),

4.2.5 Source inspection (Section 9),

4.2.6 Certification (Section 11),

4.2.7 Marking for identification (Section 12), and

4.2.8 Special packaging (Section 13).

5. Material

5.1 The metal used in the manufacture of die castings shall
be zinc alloy of a specified chemical composition conforming
to the requirements of Specification B240.

6. Chemical Requirements

6.1 Limits—The casting shall conform to the requirements
as to chemical composition prescribed in Table 1. Confor-
mance shall be determined by the producer by analyzing
samples taken at the time that castings are made. If the
producer has determined the chemical composition of the metal
during the course of manufacture, he shall not be required to
sample and analyze the finished product.

Note 1—The chemical compositions prescribed in Table 1 (not
including the footnotes) for Alloys 3, 5, 2, ZA-8, ZA-12, and ZA-27
conform to the prescribed chemical compositions in ISO 15201.

6.1.1 When a detailed chemical analysis is required with a
shipment, it shall be called for in the contract or purchase order.

6.1.2 If the producer’s or supplier’s method of composition
control is acceptable, sampling for chemical composition may
be waived at the discretion of the purchaser.

6.2 Number of Samples—When required, samples for deter-
mination of chemical composition shall be taken to represent
the following (also, see appropriate requirements in Specifica-
tion B949):

6.2.1 A sample shall be taken from each of two representa-
tive castings selected from each lot defined in 15.2.

6.3 Methods of Sampling—See appropriate sections of
Specification B949 for methods of sa QCU ments
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