
-

QQ-A-591F

&!J_an!J__L#xL__

Fed. Spec. QQ-A-593Z
March 28, 1973

FEDERAL SPECIFICATIChl

ALUMINUM ALLOY DIE CASTINGS

This specificaticm was approved by the Commissioner ,
Federal Supply Service, General Services Administration,
for the use of all Federal agencies.

1. SCOPE hm CLASSIFICATION

1.1 scope. This specificatia covers aluminum alloy die castings.

1.2 Classification.

1.2.1 Alloys. Aluminum die castings shall be furnished in the alloys shown
in table I, as specified (see 6.2).

2. APPLICABLE DocuMEwl’s

2.1 The following documents, of the issue on date of invitation for bids or
reuuest for mvn7ww==l F-P= ; ----=.-r----, -“..,, pa.. Zf this spwi~ication to the extent speci-
fied herein (see 6.6):

Federal Standards:

Fed. Test Method Std. No. 151 -
Fed. Test Method Std. No. 104 -

Metals; Test Methc%ls
Identification Marking of Aluminum,
Magnesium and Titanium.

(Activities outside the Federal Government may obtain copies of Federal
specifications, standards, and commercial item descriptions as outlined
under General Information in the Index of Federal Specifications, Standards
and CorrnnercialItem Descriptions. The Index, which includes cumulative bi
monthly supplements as issued, is for sale on a subscription basis by the
Superintendent of Documents, U.S. Government Printing Office, Washington,
DC 20402.

(Single copies”of this specification, other Federal specifications, and
conrnercial item descriptions required by activities outside the Federal
Government for bidding fmrposes are available without charge from General
Services Administration Business Service Centers in Boston; New York;
Washington, DC; Philadelphia; Atlanta; Chicago; Kansas City, MO; Fort
Worth; Houston; Denver; San Francisco; Los Angeles; and Seattle, WA.
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(Federal Government activities may obtain copies of Federal specifications,
standards, and commercial it~ descriptions, and the Index of Federal
Specifications, Standards and Commercial Item Descriptions from estab-
lished distribution points in their agencies.)

Military Standard:

MIL-~Ik105 - Sampling Procedures and Tables for Inspection by Attributes.

(Copies of military specifications and standards required by suppliers in
connection with specific procurement functions should be obtained from the
?rocuring activity or as directed by the contracting officer.)

2.2 Other wblications. The following documents form a part of this speci-
ficaticm to the extent specified herein. Unless a specific issue is identi--
fied, the issue in effect on date of invitaticm for bids or request for
proposal shall apply.

AMEmCnN SCCIRY - TESTING AND MATERIALS (ASTM)STANDARDS:

585 - casting,

5557 - Aluminum
Tension

(Applicaticm for

Die Aiuminum Aiioy

and Magnesium Alloy Products,
Testing Wrought and Cast

copies should be addressed to The American Society !?or
Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.)

NATZONAL MOTOR FREIGHT ‘TRAFFICASS021ATION, INC., AGZNT:

National Motor Freight Classification.

!Applicatim for copies should be addressed to the American Trucking Asso-
ciations, Inc., Traffic Department, 1616 P Street, N.W., Washington, D.C.
20036.)

~~~ C~S~I~TION Cfjf@l~, AG~:

Uniform Freight Classification.

(Appli=ticn for copies should be addressd to the Uniform Classification
Committee, Room 1106, 222 South Riverside Plaza, Chicago, IL 60606.)
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3. REQUIREXENI’S

3.1 Manufacture. The die castings shall be made by forcing molten material
under pressure into a mold or die. Unless otherwise specified or shown on the
applicable drawing (see 6.2), die castings shall be made by the cold-chamber
process.

3.2 Chemical composition.

3.2.1 The chemical compositia of the material shall be within the limits
shown in table I.

3.2.2 The supplier shall furnish an analysis of each lot showing the per-
centage of each of the elements specified in table 1. Chemical analysis of
the individual lots by the contractor may be waived at the discretion of the
Government inspector, provided that the foundry’s method of composition
control is acceptable to him, or that all the material in the lot can be iden-
tified as being from melts previously analyzed and found to be in conformance
with the chemical compositicm requirements of the alloy specified herein.

3.3 Soundness.

3.3.1 When specified (see 6.2), the soundness of die castings shall conform
to standards furnished or approved by the purchaser. The number and extent of
blwholes, sponginess, and other defects in the die castings shall not exceed
those shown by the standards, and such defects shall be substantially absent
in designated areas.

3.3.1.1 The standards supplied or approved by the purchaser for determining
conformance with soundness requirements shall consist of either sectionalized
die castings, photographs thereof, or radiographs of at least the important
sections of die castings.

3.3.2 When specified (see 6.2), the weight of each casting shall be not
less than a specified minimum when weighed in accordance with 4.5.3.3.

3.4 Foundry control. Unless otherwise specified (see 6.2), die castings
shall be produced under foundry control a~roved by the purchaser. Foundry
control shall consist of examination of die castings by radiographic or other
approved methods for determining internal defects until the gating and other
foundry practices have been established to produce die castings meeting the
quality standards furnished by the purchaser or agreed upon by the purchaser
and supplier. When foundry practims have been so established, the production
method shall not be changed without demonstrating to the satisfaction of the
purchaser that the change does not adversely af~ect the quality of the die
castings.

3
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Table 1. Chemical composition - percent maximum except where indicated as a range ~/

—
Other

Manga- Maqne- e Iements
Alloy Silicon Iron Co~er nese slum Nickel Zinc Tin total ALuminum

360.0 9.0-10. o
A360.O 9.0-10.0

380.0 7.5- 9.5
A380. O 7.5- 9.5

383-O 9.5-11.5
3E14-O 10. 5-12.0
413.0 11.0 -13.0

A413. O 11 .0-13.0
C443.O 4.5- 6.0

518.0 0.35

2.0 0.6 0.35
1.3 0.6 0.35
2.0 3.0-4.0 0.50
1.3 3.0-’4.0 0.50
1.3 2.0-3.0 0.50
1.3 3.0-4.5 0.50
2.0 1.0 0.35
1.3 1.0 0.35
2.0 0.6 0.35
1.8 0.25 0.35

0.40-0.60 0.50
0.40-0.60 0.50
0.10 0.50
0.10 0.50
0.10 0.30
0.10 0.50
0.10 0.50
0.10 0.50
0.10 0.50
7.50-8.50 0.15

0.50
0.50
3.0
3.0
3.0
3.0
0.50
0.50
0.50
0.15

0.15 0.25
0.15 0.25
0.35 0.50
0.35 0.50
0.15 0.50
0.35 0.50
0.15 0.25
0.15 0.25
0.15 0.25
0.15 0.25

Remainder
Remainder
Remainder
Remainder
Remainder
Remainder
Remainder
Remainder
Remainder
Remainder

1 .——.

~\Analy81s shall be made regularly only for the elements specifically mentioned in table I. lE,
houever, the presence of other elements is suspected IOKindicated in the course of routine analysis,
further analysis shall be ❑ade to determine that the total of other elements is not in excess of the
limits specitied.
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3.5 Dimensions. The dimensions of the die casting shall be within the
dimensions and tolerances specified on the a~licable drawings.

3.6 Repair. Die castings shall not be repaired in any manner without docu-
mented permissia of the purchaser. When such permissicm is granted, it shall
not relieve the supplier from his responsibility of supplying castings which
shall meet all the requirements of the drawings and the specification.

3.7 Identification markinq. Unless otherwise specified (see 6.2), each die
casting shall be identified with the part number and manufacturer’s naae,
brand, or trademark, by the use of raised numerals in a location indicated on
the drawing. When no locaticn is shown on the drawing, the number shall be so
located as not to be removed when machining to the required dimension.
Marking shall be in accordance with Fed. Std. No. 184.

3.7.1 Die castings on which it is impracticable to provide raised rnnmensls
shall be marked by impressia stamping or by any other method as agreed upon
by the purchaser and supplier. The location of impression stamping must be
approved by the purchaser when no locaticm is shown on the drawing.

3.8 Location of efiectorpin marks and parting lines. Unless otherwise
specified (see 6.2), the location of ejector pin marks and parting lines siialJ
be at the option of the producer.

1

--

3.9 Wor)onanshi~. The die castings shall be of uniform quality, free from
injurious blowholes, porosity, hard spots, shrinkage defects, cracks, and
other discentinuities that will adversely affect the serviceability of the
castings.

4. QUALITY ASSURANCE PROVISIONS

4.1 Respcmsibility for inspecticn. Unless otherwise specified in the
contract or purchase order, the contractor is responsible for the performance
of all inspecticm requirements as specifi~ herein. Except as otherwise spec-
ified in the contract or order, the contractor may use his own or any other
facilities suitable for the performance of the inspection requirements spec-
ified herein, unless disapproved by the Government. The Government reserves
the right to perform any of the inspectims set forth in the specification
where such inspections are deemed necessary to assure supplies and services
conform to prescribed requirements.

4.2 Lot.

4.2.1 Inspectim lot. The supplier has the option of operating on
basis of either one of the following two definitions of an inspection lot:

-
5
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4.2.1.1 An inspectia lot shall consist of not more than 1,000 pounds (45-
kg) of die castings of the same part number sukanitted for inspection at one
time. however , lf thlS method Of inspection is used, the foundry’s method of
periodic composition control shall be acceptable to the procuring agency and
no die castings shalJ be releas~ for finishing until the composition of the
representative chemical samples has been found to conform with the composition
limits of this specification.

4.2.1.2 An inspectim lot shaU. consist of the production of each die or

~und die of each machine for each 24 hour periti during the first week of
continuous operatia, and the pmducticn for each 48 hour perid thereafter of
continuous operation. Any change in the machine, composition, die or continu-
ity of operatim shall be amsi&red as the start of a new lot. Die castings
inspected by this method shall be so marked or handled during the finishing
operatims as not to lose their identity.

4.3 .sam~linq. Samples taken fsr purposes of tests prescribed in this spec-
ification shall be selected in such manner as to represent correctly the
material furnished and avoid needless destruction of finished material when
samples representatives of the material are available from other sources.

4.3.1 For chemical analysis. Two samples shall be taken from each of two
representative castings selected from each lot.

4.3.1.1 If the producer’s method of composition control is acceptable,
sa~l tn- f~~ h-m+ P.1.=--..7 ----- -. ‘“-’ -”-;- ziiq be wived at the discretion of cne purcha:W.-*,-..
er. -

4. 3.2 For soundness. Unless otherwise specified (see 6 .2) , the sampling
for radiographic inspection or comparison with standards shall be in accord-
ance with table 11.

Table II. Size of radiographic or comparative sample

Acceptable number of
Number of die Sample number defective die castings,
castings in lot of die castings maximum

1-5 All o
6-100 6 0
101-500 7 0
501-2000 17 1
2001-6000 27 2
over 6ooo 39 3

4.4 Zxamlnation.

4.4.1 ‘#orkmansniD. Zach die czsti~q shall be carefull:f~xamined to det.r-
mine conformance with the requirements of this specification with respect to
workmanship.

6
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4.4.2 Dimensional. The first completely formed, apparently sound casting
made from each die intended for use in lot production, shall be measured and
gaged for conformance with 3.5. When nonconformance occurs, corrective action
shall be taken and first casting dimensional examinatia again preformed.
Unless otherwise specified (see 6.2), at least 0.1 percent of the die castings
subsequently made with the die shall be measured and gaged.

4.4.3 Examination of preparation for delivery. An examination shall be
made to determine compliance with the requirements of SeCtiOn 5. The sample
unit shall be one shipping container fully prepared for delivery. Sampling
shall be in accordance with MIL-ST*105. The inspecticm level shall be S-2
with an accepted quality level (AQL) of 4.0 expressed in terms of percent
defective.

4.5 Tests.

4.5.1 Chemical analysis. The sample selected in accordance with 4.3.1
shall be analyzed in accordance with method 111 or 112
Std. No. 151.- A single analysis of a composite sample
of dispute, reference analysis shall be by method 111.
analysis is &sired, it shall be as agreed upon by the
chaser.

of Fed. Test Method
may be made. In case
If another method of

supplier and the pur-

see 6.2), all die cast-4.5.2 Foundry control. Unless otherwise specifid
ings produced shall be examined radiographically, or by other approved meth-
Cds, ,,*+;1 e,wh tize as----- “-.. th~ FrGper C?ieCZStifigPiaCtiC? has beeiireadied that
will produce die castings free from serious internal defects in all parts of
the die castings subject to stress in service.

4.5.3 Soundness.

4.5.3.1 Unless otherwise specified (see 6.2), when soundness is required in
accordance with 3.3.1, it shall be determined by radiographic examination of
die c~stings selected in accordance with 4.3.2.

4.5.3.2 When specified (see 6.2), soundness shall be determined by compar-
ison with sectionalized standard die castings.

4.5.3.3 When the minimum weight of the individual casting is specified (see
6.2), a sufficient number of the die castings in each lot shall be weighed to
establish compliance with the weight requirement. If any of the castings so
weighed fall below the specified weight, each casting of the lot shall be
weighed, and those weighing less than the specified weight shall be rejected.

4.6 Rejectiui and retest. If any sample except soundness fails to conform
to this specification, the entire lot shall be rejected subject to retest
provisicms in Fed. Test Method Std. No. 151. If the number of defective die
castings in any soundness sample (see table II) exceeds the acceptable number
for that sample, the lot represented by that sample shall be rejected subject
to retest provisions in Fed. Test Method Std. No. 151.
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5. PRlmARA!mxi

5.1 Packaqinq.
(see 6.2).

S.1.1 Level A.

= D~IVERY 4

Packaging shall be level A, B, or commercial, as specifisd

The aluminum aJJoy die castings
accordance with the level A packaging requirements

5.1.2 Level B. The aluminum alloy die castings

shall be packaged
of MIL-~649.

shaU be packaged

in

in
accordance with level B packaging requirements of MIL-STD-649.

5.1.3 Camaucial. The aluminum a.lJ.oydie castings shaU be packaged in
accordance with normal consaercialpractice. The cmtplete package shall be
designed to pretect the castings against damage during multiple shipaents,
handling, and storage.

S.2 Packinq. Packing shaJl be level A, B, or conanercial,
6.2).

5.2.1 Level A. The aluminum alloy die castings, packaged

as specified (see

as specified in
5.1, shall be packed in accordance with level A packing requirements of
MU-BTD-649.

5.2.2 Level B. The aluminum aUoy die castings, packaged as specified in
5.1, shall be packed in accordance with the le~l B peeking r~l~~emenss ef.=---
MZ-STD-649 . -

5.2.3 Commercial. The aluminum alloy die castings, packaged as specified
in 5.1, shall be packed in fiberboard boxes to insure delivery at destination;
provide for redistributim by the initial receivinq activity: and be accept-
able by coaancmcarrier under the National Motor Freight Classificatia and
Uniform Freight Classificatim.

5.2 ?larkinq.

5.3.1 Civil agencies. Marking sha~ be as specified in the contract or
order.

5.3.2 Militarv aqencies. Marking shaJl be as specified in MIL-~129.

6. ~

6.1 Intended use.

6.1.1 The aluminum aUoy die castings revered by this specification have
good resistance to corrosia, although alloys 360.0, A360.0, 383.0, 413.0,
A413.0, C443.O and 518.0 are, as a group, more resistant to corrosion than
380.0, A380.0, and 384.0.
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6.1.2 Alloys 360.0, A360.0, 413.0, and A413.0, have excellent casting
qualities, good mechanical qualities, and good resistance to corrosion. Alloy
C443.O has a high elongation but a comparatively low yield strength and is not
as suitable for the production of intricate die castings as are alloys 360.0,
A360.0, 413.0, and A413.O. Die castings of alloy 518.0 have good strength,
ductility, resistance to corrosion, finishing qualities, and color. However
this alloy is extremely difficult to die cast.

6.1.3 Alloys 380.0, A380.0, and 384.0 are used for a wide variety of die
castings generally not required to withstand severely corrosive conditions.
When suitably protected, hwever, they will satisfactorily withstand rather

*

severe exposure. They develop relatively high tensile properties and are of a
composition which can be made largely from good grades of secondary mate-
rials. Alloys of this type would be in more abundant supply in an emergency
period.

6.1.4 Alloy 383.0 is superior to alloy A380.O with respect to hot cracking,
pressure tightness, and die-filling capacity. Tensile properties are a~roxi-
mately the same.

6.2 Ordering &ta. Purchasers should select the preferred options per-
mitted herein and include the following information in procurement documents:

a. Title, number, and date of this specification.

b. Alloy reuuired (see 1.2.1).

c. When other than the cold chamber process is required (see 3.2.1).

d. When soundness standards will be furnished (see 3.3.1, 4.5.3.1, and
4.5.3.2).

e. When weighing is required and the minimum weight (see 3.3.2 and 4.5.3.3).

f. Foundry control (see 3.4 and 4.5.2).

9- Dimensicms required (see 3.5).

h. When identification marking other than as specified herein is required
(see 3.7).

i. Lccaticm of ejector pin marks and parting lines, when special locations
are required (see 3.8).

j. When special sampling for soundness is required (see 4.3.2).

k. When other than 0.1 percent of the die castings shall be measured and
gaged (see 4.4.2).

1. Levels of packaging and packincjrequired (see 5.1 and 5.2).

9
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6.3 The use of separately die-cast test barS wms anitted from this specifi- -
caticm revisicm because they are considered unreliable. Different machines
and dies retinue to be necessary for die castings and test bars. Comparison
between static breakdmn or prmf test and the mechanical properties of se=
arately diecast test bars revealed that test bars made in a different machine
in a different die had no correlation with the die casting, other than a
Cosrna chemical amspositi~. For thti reason, it is considered that the only
practical method is to have mechanical property control based on proof testing
of whole die castings.

6.4 Por information cmly, typical separately die-cast specimen tensile
properties are presented in table III. These properties are of tension speci-
mens of the form and dimensims S- in ASTM BS57, when cast in a die in
regular productia routirw and coriforming to the chemical composition speci-
fied in Cable I.

Table III. Typical tensile propsrties

Yield strength at
Tensile strength 0.2 percent offset, Elongation in

All.Oy ksi (MPa) ksi (lYPa) 2 inches, percent

360.0
A360.O

380.0
A380. O
383.0
384.0
413.0

A413.O
C443.O
518.0

44 (300)
46 (320)
46 (320)
47 (320]
45 (310)
48 (330)
43 (300)
42 (290)
33 (230)
45 (310)

25 (170)
~~ (~?~)
23 (160)
23 (160)
22 (150)
24 (170)
21 (140)
19 (130)
14 (loo)
28 (190)

2.5
3.5
2.5
3.5
3.5
2.5
2.5
3.5
9.0
5.0

6.5 The chemical requirements and the suggested mechanical property values
of the alloys of this specifiaticm are similar to those alloys having the
same designations in ASTU B85. The mmercial designations are also the
same. Table IV lists the cmmaercial designations and for informational
purposes, the corresponding UNS numbers.

10

Downloaded from http://www.everyspec.com



———

QQ-A-59M

Table IV. Equivalent alloy designations
L.

-.

L

ASTM B85 UNS number&/

360.0
A360.O
380.0

A380.O
383.0
384.0
413.0

A413.O
C443.O

A03600
A13600
A03800
A13800
A03830
A03840
A04130
A14130
A34430

I 518.0 Ao5180

~/The Unified Numbering System (UNS) was developed jointly by the Society of
Automotive Engineers (SAE) and the American Society for Testing and Materials
(ASTM). For ~st aluminum alloys, the second, third, and fourth digits of the
UNS number correspond to the first three digits, respectively, of the
commercial designation. The first digit denotes the alloy modification (zero
if original alloy). TO these digits, a prefix letter “A” and a suffix n~ber
“O” are added.

6.6 Specificaticms and standards applicable to military (levels A and B)
preparation for delivery requirements. In addition to the documents listed in
2.1, the following doc~me~ts, ~f ?-~~ISSUSS ~G
bids or request for proposal,

effect Oilddte of ~nvjtdtion for
form a part of this specification for military

procurements where levels A and B packaging are specified.

Military Standards:

MIL-STW129 - Marking for Shipment and Storage
MIL-STD-649 - Aluminm and

Shipment and

Military Custodians:
Army - MR
Navy - AS
Air Force - 99

Review activities:
Army - ME, CR, AR
Navy - OS

User activities:
Army - EL
Navy - SH

u* ●~ - 741.705/q?o

Orders for this publication are to be placed with General Services Administra-

Magnesium Products; Preparation for
Storage

CIVIL AGENCY COORDINATING ACTIVITIES:

JUSTICE - FPI
NASA - NSF
GSA - FSS

Preparing activity:

Army - MR

Project rio. MECA-0177

ticm, acting as an agent for the Superintendent of Documents. See Section 2
of this specification to obtain extra copies and other documents referenced
herein.
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INSTRUCTIONS: In ● continuing●fforttomakeour standardization documents better, the DoD provides this form for u

aubmittiogcomments and suggestions for improvements.Allueers of military s~dardization documents am invited ~ prt

auggedio- ‘his form may be debched, folded along the Iinee indicated, taped ●long the Iooee Age (DO NOT STAR!),

msihd. In block 5, be as qsecific as possible about particular problem areas such as wording which ~uired rn~tion

too ri@d, restrictive, baa, ambiguous, or was incompatible, and give proposed wordIng changee +icb would al+evhte the

~biems. !Mer in block 6 any remarks not related to ● specific paragraphof the document. If block 7 is flied out, an

acknowledgement will be mailed to you within 30 dayx to let you know thal your comrnenta were received and - being

considered.

NOTE: ‘This form may not be usedtomqueat copIes of documents, nor to request wairen, deviation, or clarification of

apacifkationrequirements on current contracts. Comments submitted on this form do not constitute or imply m.rthorizatia

to waive any portion of the referwced document(s) or to amend contractual requirements.
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