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Standard Specification for

ALUMINUM-ALLOY DIE CASTINGS'

Thisstandacd is issued undes the fixed designation B 85; the number immediately following the designation indicalesthe year

of ‘original adoption o1, in the cass of revision, the year of last zevision. A number in

renthases indiestes the year of last

reapproval. A supersetipe epsilon (e) indicates an editorial change sinec the last revision or reapproval

This specification kas been approwed for use by agencies of ike Department of Defense and for lisiing in the DoD Index of

Specificaiionsand Standords

1. Scope

1.1 This specification covers aluminum-al-
loy die castings. Ten alloy compositions are
specified, designated as shown in Table 1.

1.2 The valucs stated in inch-pound units
are the standard. The SI valucs in parcnthescs
are for information oaly.

2. Applicabie Documnents

2.1 The [ollowing documents of thc issue in
effect on date of order aceeptunce form 4 part
of this specification to the extent referenced
herein:

22 ASTM Standards:

B 179 Spccification for Aluminum Alloys in
Ingot Form for Sand Castings, Permanent
Mold Castings, and Die Castings?

B 275 Practice for Codification of Certain
Nonferrous Metals and Alloys, Cast and
Wrought?

E 8 Methods of Tension Testing of Metallic
Materials®

E 23 Methods for Notched-Bar Impact Test-
ing of Metallic Matcrials®

E 29 Recommended Practice for Indicating
Which Places of Figures Are to Be Con-
sidered Significant in Specificd Limiting
Values'

E 34 Methods for Chemical Analﬂysis of Alu-
minum and Aluminum Alloys .

E 88 Practice for Sampling Nonferrous Met-
als and Alloys in Cast Form for Determi-
nation of Chemical Compaosition®

E 101 Method for Spectrographic Analysis
of Aluminum and Aluminum Alloys by
the Point-to-Plane Technique®

E 227 Mecthod for Spectrometric Analysis of
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Aluminum and Aluminum Alloys by the
Point-to-Plane Technique, Optical Emis-
sion Spectrometric!

E 505 Refercnoce Radiographs for Inspection
of Aluminum and Magnesium Dic Cast-
ings’

E 527 Practicc for Numbcring Mctals and Al-
loys (UNS)

2.3 American National Standards Insiitie:

H3S.1 Alloy and Tcmper Designation Sys-
tems for Aluminum?

2.4 American Die Casting Institute:

“E" Scrics Product Standards for Die Cast-
ings?

2.5 Federal Standards:

Fed. Std. No. 123 Marking for Shipment (Civil
Agencies)*

Fed. Std. No. 184 Idcntification Maiking of
Aluminum, Magnesium and Titanium®

2.6 Military Standards:

MIL-STD-129 Marking for Shipment and
Storage (Military Agencies)®

MIL-STD-649 Preparation for Storage and
Shipmeat of Aluminum and Magncsium
Products®

! This specilicarion is under the jutisdiction of ASTM Com-
mitice B-6 on Dic-Cast Metals and Alloys, and is the direct
responsibility of Sub iftcc BU6.01 on Aluminom Dic Cest-
ngs.

Current edition approyed March 30, 1984, Published May
1988:. Ost;iu'nally published as B 85 - 31 T. Lase peevious edition
B35 - 82a.

¥ gnnvial Book of ASTM Stundasds, Yol 02.02.

3 Ansual Book of ASY4 Srandards, Vol 03.01.

¢ Annual Book of ASTM Standards, Vol 14.02.

3 prinsial Book of ASTA Srandards, Vol 03.08.

¢ Annual Beok of AST 8 Standards, Vol 03.06,

? Annual Boak of ASTA Standards, Vol 0303,

* Availablc from Naval Publications and Forns Center, 5501
Tabor Ave., Philadciphia, Pa. 19120.
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3. Definitions

3.1 die casiing=—a metal object produced by
the introduction of molten metal under sub-
staniial pressure into a metal die and charac-
terized by 2 high degree of fidelity to the die
cavity.

4, Ordering Information

4.1 Orders for die castings shall include the
following basic information:

4.1.1 This specification number and date,

4.1.2 Quantity and delivery schedule, as re-
quired,

4,1.3 Part name and number,

4.1.4 Alloy (Table 1), and

4.1.5 Drawing of die casting, when required,
giving all necessary dimensions and showing
latest revisions and allowances for machining,
if any. Location of gjector 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 in-
gpection requirements as  provided below
should be justified only on the basis of need,
These shall be specified in the contract or pur-
chase order, as additional procedures and ex-
tended delivery time may be involved.

4.2.1 Chemical analysis (7.1.1),

4.2.2 Quality assurance (Section 6),

4.2, Special proof tests or mechanical prop-
erties (Section &),

4.2.4 General quality oplions for imternal
soundness or for finish (Section 107,

4.2.5 Source inspection (Section 1),

4.2.6 Certlification (Section 12),

4.2.7 Marking for identification (Section 14),
and

4.2.8 Special packaging (Section 15).

8, Materials

5.1 The aluminum alloys used for the man-
ufreture of die castings shall be such that the
die castings produced will conform to the
chemical composilion requirements of this
specification,

&, Quality Assurance

6.1 Responsibiffty  for  Inspection—When
specified in the contract or purchase order, the
producer or supplier is responsible for the per-
formance of all inspection and lest require-
ments specified hercin, Except as otherwise
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specified in the contract or order, the producer
or supplier may use his own or any other
suitable facilities for the performance of the
inspection and test requirements specified
herein, unless disapproved by the purchaser.
The purchaser shall have the right to perform
any of the inspections and tests set forth in this
specification. Quality assurance standards shall
be agreed wpon between the producer or sup-
plier and purchaser a1 the time a contract or
arder is placed,

6.2 Lot Definition—An inspection lot shall
be defined as follows:

6,21 An inspection lot shall consist of the
production from each die or compound die on
each machine for each 24 h during the frst
week of normal operation and the production
for each 48 h thereafler of normal operation,
Any significant change in the machine, com-
position, die or continuity of operation shall be
considered as the start of a new lot. Die castings
inspected by this method shall be so marked or
handled during the finishing operations as not
to lose their identity,

6.2.2 Each die casting of a randomly selected
sample shall be examined lo determine con-
formance to the requirements with respeet to
general quality, dimensions, and identification
marking. The producer or supplier may use a
system of statistical quality control for such
examinations,

7. Chemical Requirements

T.1 Limits—The die castings shall conform
to the requirements as to chemical composition
prescribed in Table 1. Conformance shall be
determined by the producer by analyzing sam-
ples taken al the 1ime castings are made. IF the
producer has determined the chemical compo-
sition of the metal during the course of manu-
facture, he shall not be required to sample and
gnalyze the finished product. i

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

T.1.2 If the producer’s or supplier’s method
of composition control is aceeptable, sampling
for chemical analysis may be waived at the
discretion of the purchaser. )

7.2 Number of Samples—When required,
samples for determination of chemical compo-
sition shall be taken to represent the following:

7.2.1 A sample shall be taken from each of
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two representative castings selected from each
lot defined in 6.2.1,

7.3 Methods of Sampling—Samples from die
castings for determination of chemical compo-
sition shall be taken in accordance with one of
the following methods:

7.3.1 Samples for chemical analysis shall be
taken from the material by drilling, sawing,
milling, turning, or clipping a representative
piece or pieces 1o obiain a weight of prepared
sample not less than 75 g. Sampling shall be in
accordance with Practice E BB,

7.3.2 By agreement, an appropriate spectro-
graphic sample may be prepared at time of
manufaciure,

7.3.3 The method of sampling cast products
for spectrochemical and other methods of anal-
'ysis shall be suitable for the.form of material
being analyzed and the type of analytical
miethod used,

1.4 Method of Analysis—The determination
of chemical composition shall be made in ac-
cordance with suoitable chemical (Methods
E 34), spectrochemical (Method E 101 or
E 227), or other methods. In case of dispute,
the resulis secured by Methods E 34 shall be
the basis of acceptance.

8. Mechanical Properties and Tests

8.1 Unless specified in the contract or pur-
chase order or specifically guaranteed by the
manufzeturer, acceptance of die castings under
these specifications shall not depend on me-
chanical properties determined by tension or
impact tests. Table X1.1 shows typical mechan-
ical properties. When tension or impact tests
are made, the tension test specimen shown in
Fig. 18 of Methods E§ and the impact test
specimen shown in Fig. 6 of Methods E 22 shall
be used.

8.2 When specified in the contract or pur-
chase order, die castings shall withstand proof
tests without Failure as defined by agreement
between the purchaser and the producer or
supplier.

9. Permissible Variations in Dimensions

9.1 Permissible variations in dimensions
shall be within the limits specified on the draw-
ings or in the contract or purchase order,

9.1.1 Any dimensions for which a tolerance
is not specified shall be in accordance with
ADCI Product Standard Series E1 to E 16

ASTH BAS 8Y WM 0759510 0007739 2 mm
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inclusive.

9.2 Dimensional tolerance  deviations
waived by the purchaser shall be confirmed in
writing to the producer or supplicr.

10. General Quality

10,1 Internal Soundness—When specified,
the soundness of die castings shall conform to
standards or requirements agreed upon he-
tween the producer or supplier and the pur-
chaser. The number and extent of imperfec-
tions shall not exceed those specified by the
purchaser, The standards or requirements may
consist of radiographs in accordance with
Methed E 505, photographs or sectioned die
castings.

10.2 Imperfections inherent in die castings
shall not be cause for rejection provided it is
demonstrated that the die castings are in ac-
cordance with the requirements and standards
agreed upon. )

10.3 Workmanship—Die castings shall be of
uniform quality, free of injurious discontinui-
ties that will adversely affect their serviceabil-
ity.
104 Finigh—When specified in the contract
or purchase order the as-cast surface finish
required shall conform to standards agreed
upon between the purchaser and the producer
or supplier, or as prescribed in ADCI Produet
Standard E 18.

10.5 Pressure Tighiness—When specified in
the contract or purchase order the pressure
tightness of die castings shall conform to stand-
ards agreed upon between the purchaser and
the producer or supplier, or as preseribed in
ADCI Produet Standard E 17,

11. Source Inspection

111 If the purchaser desires that his repre-
sentative inspect or witness the inspection and
testing of the product prior to shipment, such
agreement shall be made by the purchaser and
producer or supplier as part of the contract or
purchase order.

11.2 When such inspection or witness of in-
spection and testing is agreed upon, the pro-
ducer or supplier shall afford the purchaser's
representative all reazonable facilities to satisfy
him that the product meets the requirements of
this specification. Inspection and tests shall be
conducted so there is no unnecessary interfer-
ence with the producer’s operations.
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12. Certification

12,1 The producer or supplier shall, when
called for in the contract or purchase order,
furnish to the purchaser a certificate of inspec-
tion stating that each lot has been sampled,
tested, and inspected in accordance with this
specification, and has been found to meet the
requirements specified.

13. Rejection and Retest

13.1 When one or more samples, depending
on the approved sampling plan, fail to meet the
requirements of this specification, the repre-
sented lot is subject to rejection except as other-
wise provided in 13.2.

13.2 Lots rejected for failure to meet the
requirements of this specification may be re-
submitted for test provided:

13.2.1 The producer has removed the non-
conforming material or the producer has re-
worked the rejected lot as necessary to correct
the deficiencies.

13.3 Individual castings that show injurious
imperfections during subsequent manufactur-
ing operations may be rejected. The producer
or supplier shall be responsible only for re-
placement of the rejected castings to the pur-
chaser. As much of the rejected original mate-
rial as possible shall be returned to the producer
or supplier.

14. Identification Marking

14.1 When specified in the contract or pur-
chase order, all castings shall be properly
marked for identification with the part number,
name or brand of the producer, as agreed upon.
Government applications shall be marked in
accordance with Fed. Std. No. 184.

15. Preparation for Delivery
15.1 Packaging—Unlessotherwise specified,
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the die castings shall be packaged to provide
adequate protection during normal handling
and transportation. Each package shall contain
only one type of item unless otherwise agreed
upon. The type of packaging and gross weight
of containers shall, unless otherwise agreed
upon, be at the producer’s discretion, provided
they are such as to ensure acceptance by com-
mon or other carriers for safe transportation at
the lowest rate to the delivery point.

152 Marking—Each shipping container
shall be legibly marked with the purchase order
number, gross and net weights, and the sup-
plier’s name or trademark. Marking for ship-
ment shall be in accordance with Fed. Std. No.
123 for civil agencies and MIL-STD-129 for
Military agencies.

15.3 “Preservation—Material intended for
prolonged storage in unheated locations shall
be adequately packed and protected to avoid
deterioration and damage. When specified in
the contract or purchase order, material shall
be preserved, packaged, and packed in accord-
ance with the requirements of MIL-STD-649.
The applicable levels shall be as specified in
the contract or order.

16. Characteristics of Die Casting Alloys

16.1 Table X1.1 shows certain casting and
other outstanding characteristics which are usu-
ally considered in selecting a die-casting alloy
for a specific application. The characteristics
are rated from (1) to (5), (1) being the best and
(5) being the least desirable alloy. In applying
these ratings, it should be noted that all the
alloys have sufficiently good characteristics to
be accepted by users and producers of die
castings. Hence a rating of (5) indicates a com-
mercial alloy, although in certain cases its ap-
plication may be limited or its manufacture
may be restricted to relatively simple castings.
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