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?EDERAL SP=IFICATION

ALu4rNm ALUIY PP2WANENT MD
SEMIPERKANENT MOLD CASTINGS

This specification was approved by the Commissioner,
Federal Supply Service, General Ad~iniatration for
the use of all Federal agencies.

1. SCOPE AND CLASSIFICATION

1.1 sc~e. This specification covers aluminum alloy permanent and
semipermanent mold castimg.

1.2 Classification.

1.2.1 Alloys and tempers. Alumitim alloy permanent and semipermenent mold
castings shall be furnished in the alloys and tempers shown in Table It as
specified (see 6.2).

TABLE I. Alloys and t~r8

Temxr
Design

Alloy Description ●tion Deacription

213.0 7 percent

222.0 10 percent

242.0 4 percent

copper-silicon-zinc F M cast.

cqper--nesium T5S&/ krtlficially aged.
T65 Solution heat treated &

artificially aged.

copper-m~nesium_nicke 1 T57~/ Artificially aged.
T61 Solution heat treated G

artificially aged.

beneficial comamts (rec~endations, additions, deletions) and any pertinent
data which may be ef use in Improvirq this d~u=nt should be addressed to:
girector, US Army Materials and Mechanics Research Center● Am: D-R-M v
Hatertount MA 02172 ~ using the self-addressed StatiardizationDocument
improvement Proposal (DD Form 1426) appeari~ at the end of this document or w
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TABLE I. AlloYa ad tempers (eont’d~

Te~r
Demign

Alloy Description ation Description

296.0 4-1/2 percent COppSr-SiliCOn

308.0 5-1/2 percent silicon-cqper

319.0 6 percent silicon-copper-iron-
Zilw

336.0 12 percent silicon-nickel-
magnesium-copper

,- 332.0 9-1/2 percent silicowmagnesiuw
...’ ,Copper

333.0 9 peroent silicon-cmr
..-

355.0 5 percent silkon-copper-
magnesium

C3S5.O 5 percent silicon-copper-
Dagnesium

T4
T6

T71/

?

?

T6

T55ti/

T65

T&/

T8S

?
T5
T6

T7

T6

T5ti/
T62

~~/

T61

Solution heat treated.
Solution heat treated
●rtificially aged.

Solution heat treated
& ●tabilized.

As cast.

M cast.

Solution heat treated
●rtificially aged.

Artificially aged.

Solution heat treated
artificially aged.

Artificially aged.

Solution heat treated
●rtificially wed.

Aa.eeat. ---=--” -
Artificially aged.
Solution heat treated

●rtificially aged.
Solution hat treated
& stabilized.

Solution heat treatw.1
●rtificially s@.

Artificially aged.
Solution heat treated

●rtificially agad.
Sol.ut$onheat treated
& stabilised.

Soluticm heat treated
& utificially aged.

-

Downloaded from http://www.everyspec.com



L- ,,

,,

QQ-A-596E

TABLE 1. AL10W and tempers (cent’d)

Temper
Desi~n

Alloy Description ation Description

356.0 7 percent silicon-magnesium

A356.O 7 percent silicon-magnesium

3S7.0 7 percent silicon-magnesium

B443.O 5 percent silicon

513.0 3.8 percent magnesium-zinc

705.0 3 percent zinc-magnesium
..-, ”

707.0 4 percent zinc-magnesium

713.0 7-1/2 percent

850.0 6-1/2 percent

851.0 6-1/2 percent
-nickel

852.0 6-1/2 percent
magnesium

zinc-magnesium

tin-copper-nickel

tin-silicon-cwpet

tin-copnsr-nickel

T51
T6

T7

T61

T6

F

F

~5~/

T&/

T&l

T5

T5

T5

TS

Artificially aged.
Solution hat treated &
artificially aged.
Solution heat treated
& stabilized.

Solution heat treated &
artificially aged.

Solution heat treated &
artificially aged.

As cast.

As cast.

Aged not less than 21
days after castitq or
artificially aged.

Aged not less than 21
daya after castirq or
artificially aged.
9obtion beat treated
6 stabilized.

Aged not less than 21
days after casting or
artificially aged.

Artificially wed.

Artificially aged.

Artificially aged.

~/The ~teria~ in this ~ndition ~S re~imd to have heat trU!atmSntwhich’

shall insure stability and a minimum of dimensional changes under service or
storage conditions.

3

Downloaded from http://www.everyspec.com



QQ-A-5961!

2. APPLICASLB DOCUNEF?fS

2.1 The following documents of the issues in ●ffect on date of invitation
for bids or request for proposal, form a part of this specification to the

extent qecified herein.

?ederal Stadards:

Fed. Std. No. 123 Markiw for Domestic Shipment (Civilian Age*ies).
Fed. Test Netkxl Std. No. 151/GEN - Metalal Test Nethods.
Fed. Test Method Std. No. 151/111 - Chemical Analysis
Fed. Test Method Std. No. 151/112 - Spectrochemcical Analysis

(Activities atside the Federal Goverrnent may obtain qies of Federal
Specifications, Statiards, and Nandbooka as outlined under General Information
in the Index of Federal Specifications and Standards arnlat the prices in-
dicated in the Index. The Irxlaxwhich inchdes cumlative ~nthly supplements
as issued, is for sale on a subscription basis by the Superintendent of
Documents, U.S. Government Printirq Office, Washington, DC!20402.

(Sirqle copies of this specification and other product specifications
re~ired by activities wtside the Federal Gover~nt for bidding purposes are
available without charge from General Services Ministration Susiness Office I
Centers In Boston, New York, Philadelphia, PA., Washington, DC, Atlanta, 4
Chicago, Kansas City, ~., Ft. Worth, Scuston, Denver, San Franahco, -S
Angeles, ●nd Seattle, Wash.

(Pederal Gov8rrnent activities 9ay obtain of Federal Specifications, -.
Standards, ●nd Nandbooks ●nd the Index of Federal Specifications ●rniStandards
from ●stablished distribution mints in their qe~ies.) F .:

Military Specifications:

MIL-C-6021 Castings: Classification and Inapsctions of (For Aeronautical
Applications).

MIbR-6088 Heat Treatment of Aluminum Alloys.
141L-I-13857 Impregnation of Metal Castings.

Military Standards:

WXA3TD-105 Sa~ling Procedures and Tables for Inspection by attrihtes
MIL-ST’D-129 Marking for Shipment and Storage.
U21+9TD-271 Nondestructive Testing lle~iremmts for 44etals.
H2L-STD-276 Impregnation of Porous Nonferrous Castings.
UIIATD-453 Inspection, Radiographic.
?41L-STD-649 Aluminum and Magnesium Products: Preparation for

Shipment ad Storage.
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(Copiesof Military Specifications and Standards r~ired by contractors
in connection with specific procurement furctions should be obtained from the
purchaser or as directed by the contracting officer.)

2.2 Other publications. The following domments form a part of this speci-
fication to the extent specified herein. Unless a speoific issue is identi-
fied, the issue in ●ffect on date of invitation for bids or request for pro-
posal shall apply.

The Aluminum Association Standards~

Standards for Aluminum Sand and Permanent Mold Castings

(Applicationfor copies should be addressed to The Aluminum Association,
018 Connecticut AveIwe, N.W.t Washington, D.C. 20006.)

American Society for Testing and Materials (A8TM) Standards:

B 108 - liluminum-AlloyPermanent Mold @stings
B 557 - Tension Testing Wrought and Cast Aluminum - and Megnesium -

Alloy Products

(Applicationfor copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.)\

National Motor Freight Traffic Association. Inc., Agent$ National MOtOr
?reight Classification.

(Applicationfor copies slmuld be addressed to the Aaeriaan Trucking
Asaociaticm, Znc.e Traffic Depart-nt$ 1616 P street~ N.~.t uaa~iw-n, D.CO
20036.)

UnifOrm Classification Comittee, Agent: Uniform Preight Classification.

(~lication for c~ies should be addressed to tb Unifom Classification
~-ittee, -om 1106, 222 South Riverside plaza, Chic%!ot IL 60606.)

(Technical society and technical association specifications and standards
are generally available for refererce for libraries. They are also dis-
tributed among technical groups and uslrq Federal age=ies.)

3. ~IREuENTs

3.1 Chemical composition.

3.1.1 The chemical composition of the material shall be within the limits
shown in Table II.
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TABLE II. Ch8miC81 ~ sition, ~roent mexkm, axcopt
where indicated ●a ● ran9#

Alloy silicon Iron Chromium

213.0
222.0
242.0
296.0
308.0
319.0
332.0
333.0
336.0
355.0

C355.O
356.0

A356.O
357.0

B443.o
513.0
705.0
707.0
713.0
8s0.o
851.0..
852.0

1.0-3.0 1.2
2.0 1.5
0.7 1.0
2.0-3.0 1.2
5.0-6.0 1.0
5.5-6.5 1.0
8.5-10.5 ‘1.2
8.0-10.0 1.0
11.0-13.0 1.2
4.5-5.s O.e/
4.5- 5.5 .20
6.5- 7.5 .6
6.5- 7.5 .20
6.5- 7.5 .15
4.5- 6.0 .8
.30 .40
.20 .8
.20 .8
.25 1.1
.7 0.7

2.0 -3.0 .7
0.40 .7

6,0 - 8m0
9.2 -10.7
3.5 - 4.s
4.0 - S.O
4.0 - 5.0
3.0 - 4.0
2.0 - 4.0
3.0 - 4.0
0.50 - 1.5
1.0 - 1.5
1*O - 1.5
0.25
.20
.,0s
.15
.10
.20
.20
.40- 1.0
.7 - 1.3
.7 - 1.3

1.7- 2.3

. . ——. —-- —.— .—— . ,,. .

0.6
.so
.35
● 35
.so
.so
.50
.50
.35
.50.?/
.10
● 35
.10
.03
.35
.30
.40-0.6
.40- .6
.6
.10
.20
.10

0.10
0.15-0.35
1.2 -1.8
0.05

● 10
.10
.so-l.5
.05-0.50
.7 -1.3
.40- .6
.40- .6
.20- .45
.25-.45
.45- .6
.0s
3.s -4.5
1.4 -1.8
1.8 -2.4
.20- .50
● 10
.10
-6 .-0.9 “

. . . . . . . . . .

0.25
--
—-

—-
—-
--
0.25
—-

--

0.20-0.40
.20- .40
.35

-

-

.-. . *..
. . . otlur-8timt8----”---” ‘- ““

--------

-–’—--–- *1* -=N&l Ziw Tin Titanium Beth lbtel Aluahum .
— ..—. -

213.0
222.0
242.0
296.0
308.0
319.0
332.0
333.0
336.0
355.0

C3S5.O
356.0

A3S6.O
357

B443.O

0.35
.50

1.7 -2.3
0.35

--

0.35
.50
.50
2.0-3.0
-.
--

.- -
--
--

2.5
0.8
.3s
.50

1.0
1.0
1.0
1.0
0.35
.35
.10
.35
.10
.05
.35

-

--

—

--

0.25
.25
● 2s
.25
.2s
.25
.2s
.25
.2s
.25
.20
.25
.20
.20
.25

--

0.0s

--

0.0s
. 0s
. 0s
. 0s
.05
.05
.05

0.s0
●35
.15
.35
.50
.50
.50
.50

0.15
.15
.15
.15
.15
.15

Remehder
Reneinder
Reaeinder
Rueider
Remeinder
Remeitier
Remeinder
~itier
Remeirxler
Remeinder
Remeinder
Remeinder
Remeinder
Remeitier
Remeinder

i—

6
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TABLE IX. Chemical composition, percent maximunb except
where indicated as a rang~l

Other Elements
Alloy Nickel zinc Tin Titanium Each Total Aluminum

513.0 -- 1.4-2.2 -- .20 .05 .15 Remainder
705.0 -- 2.7-3.3 -- .25 .05 .15 Remairs3er
707.0 -- 4.0-4.5 -- .25 .05 ● 15 Remainder
713.0 0.15 7.0-6.0 -- .25 .10 .25 Remainder
850.0 0.7 -1.3 -- 5.5-7.0 .20 .30 Reaainder
8S1.0 .30-0.7 -- 5.s-7.o ● 20 .30 Remaim3er
852.0 .9 -1.5 -- 5.5-7.0 ● 20 -- .30 Remainder

~ilmalysis shall regularly be made only for the elements specifically Inte-
ntionedin the above table. If lmwever, the presence of other elements is in-
dicated in the course of routine ●nalysis, further analysis shall be made to
determine that these other eleaents are not present in excess of the limits
specified herein.

.?/Whenthe iron exceeds 0.45 percent, the manganese content
than one-half the iron content.

k

3.1.2 The supplier shall furnish ●n analyais of each lot

shall not be less

showing the per-
centage of each of the elements specified in Table II. Chemical ●nalysis by
the supplier of the individual melts may be waived at the discretion of the
Govement knspector, provided that the foundrygs -thod of ~aition centrol
is acceptable to him or that the material in the lot can be identified ●s
being from aelts previously analyzed and found to be in confornsnce with the
chemical ~sit ion requirements of the alloy specifhd herein.

3.2 Mechanical properties.

3.2.1 Unless otherwise specified herein (see 3.2.2), the ~hanical
properties as detemined from separately cast test bars shall conform to the
requirements shown in Table III.

7
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TABLE 111 - Heahanical properties

Elongation in 2
Tensile strength irehes (51 mm) or
ksi (HPa), 4 x dianeter

Alloy Tenper dosignation minima percent, ●inimm

213.0
222.0
242.0
296.0
308.0
319.0
332.0
333.0

336.0
355.0

C355.O

356.0

A356.O

357.0

B443.0
513.0
705.0
707.0
713.0
850.0
851.0
852.0

As cast (?)
Artificially only (T5 51)
Artificially s98d Only (~ 71)
Bolution heat treated (T4)
As cast (F)
As cast (F)
Artificially aged only (T5)
As cast (?)
wed (TS)
Bolution heat treated and
artificially aged (T6)

Bolution heat treated and
stabilized (T7)

Artificially aged only (T5S1)
Solution heat treated and
artificially aged (T6)

Bolution heat treated ●nd
●rtificially qed (’?61)

i?olutionheat treated ●nd
●rtificially aged (T6)

Sdntbn beat treated end
●rtificially aged (961)

mbtiOn heat treated and
●rtificially aged (T6)

As cast (?)
As cast (F)
Aged (T5)~/
Aged (T5)~i
Aged (T5)?/
Aged (T!5)
Aged (T5)
Aged (T5)

23 (M9)
30 (207)
34 (234)
33 (228)
24 (165)
28 (193)
31 (214)
28 (193)
30 (207)
35 (241)

31 (214)

31 (214)
37 (225)

40 (276)

33 (228) ,

37 (22s) :-:

45 (310)

21 (145)
22 (152)
37 (255)
42 (290)
32 (221)
18 (124)
17 (117)
27 (186)

—- -

4.5
---

1.5
—--
—-.
.-—
--—

—-

—-

1.5

3.0 -

w..-” - - .: : “

. . . .. .. . . . . .
3.0 ‘::’ -

5.0
2.s
10.0
4.0
4.0
0.0
3.0
3*O

&/These properties are obtainable after 21 dayIIof room tmrature aging or
artificially aging at 2100F (99%?) for approximately B kwr S.

a/These properties are obtainable after 21 days of room tmrature sging or
after artificially aging at 25P? (121-) for 10 to 16 tirs.

8
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3.2.2 Unless otherwiSS specified (see 6.2), alloys 222.0, 242.0. 296.0,
319.0, 336.0, 355.0, 356.0, and 707.0 shall conform to the alternate mechan-

ical properties shown in Table XV. Such mechanical properties shall be de-

termined by separately cast test bars.

TASLE IV - Alternate mechanical properties

Elongation in 2

Tensile strength~ inches (51 mm) or

ksi (nPa), 4 x diameter.

Al10Y Temper Designation minimum percent, mini=m

222.0 40 (276) -----

242.0

296.0

319.0

336.0

35s.0

356.0

707.0

Solution heat treated and
artificially aged (T65)

Solution heat treated and
artificially aged (T61)

Solution heat treated and
artificially aged (T6)
Solution heat treated and

stabilized (T7)

Solution bat treated and
●rtificially -ed (’f6)

Solution heat treated ●nd
artificially aged (’N5)

Artificially w~ onlY (T51)
Solution heat treated and
artificially aged (T62)

Solution heat treated and
stabilized (T71)

Solution heat treated and
stabilized (T7)

Artificially aged only (T51)

Sc&ation heat treated and
stabilized (T7)

40 (276)

35 (241)

33 (228)

34 (234)

40 (276)

27 (136)
42 (290)

34 (234)

29 (200)

25 (172)

4s (310)

——-

2.0

3.0

2.0

----

—---
——-

-----

4.0

3.0

9
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3.2.3 Specimens cut from casti~s. Under any of the following conditions,
conforma=e to mechanieal property requiremente shall be determined by tests
on specimens cut from castings:

(a) When specifled on the applicable drawing.
(b) When authorized by the purchaser.
(c) When required w the inspector in the ●vent of inferior quality in

careti~a of a particular lot for which repreaentat ive separately cast tent
bars have xet the mechanical propert~es of this specification.

3.3.3.1 Unless otherwise apecified (see 6.2), the average ultimate tensile
stre~th and average elongation of test specimens cut frraacastings in accord-
ance with section 4 shall be not less that 75 percent (to the nearest ksi (5
MPa)) ●nd 25 percent [to the rmarest 0.5 percent)I restively, Of Mae ValUes
specified herein for separately cast tent bars.

3.3.4 Tensile properties of designated areas of castings. When specified
on the applicable drawings or in the wntract or order, the mechanical pro-
perties of test apeciaens cut from th areas of the castings designated on the
drawing or in the centract or order shall ,meet the values specified on the
drawing or in the contract or order (see 6.2).

3.3.5 Sinulated service tests. When the castinga have critical functioning
requirements, special tests to nimulate the stress conditions incurred in
service may be required. The requirements and -thods of making the test
shall be as specified W the purchaaer (see 6.2). -

3.4 Soundness. When specified (see 6.2), castings shall be subjected to
radiographic ●xamination to determine soundness (see 4s4p.%.~~c~~le -.

:. -atmidhrdsof eoudness shall be ●stablished by t~ ~r~- w t:‘if:-= +@? ---.. .- -” 6t8ti*rds ●re ●vailable they BSY lx ●stablish W rti@9KaW W- q-l?. :.. :, -
casti~a unt11 radiographs acceptable to the purchaser u*. obtaina@. T.SOe-.::--- -
areas of the castings subject to aoundneas r- irmnts s~~ ~ ~. .--ifi~
(see 6.2) , and the mmber ●ml extent of blowholes, sponglneas, and the other
defects in such areas shall not be 9rester that indicated by the stamkrd.

3.5 PoundrY control. When specified (see 6.2), castings shall be produced
under foundry control approval by the purchaser. Foundry control shall
consist of examination of aaatings by radiographic or other approved methods
for determini~ internal defects until the gating, pouring, and other foundry
practices have been established to produce castings meetinq the quality
standards furnished by the ~ rchaser or agreed upon w the purchaser and the
aupplier. When foundry practices have been so established, the production
mthod shall not be changed without demonstrati~ to the Satisfaction of the
purchaser that the cha~e does mt adversely affect the rpallty of the
castinga.

10
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3.6 Heat treatment.

3.6.1 When heat treatment LB required, it shall be performed in such a
manner as to produce material with the utmost uniformity which will conform to
the properties specified herein. Heat treatment shall be performed on the
whole casting and never on a portion only.

3.6.2 Unless otherwise specified (see 6.2)? ca~tin9s shall be heat treated
in accordance with the manufacturer’s recommendationsand in accorda~e with
the best commercial practices. When specified (see 6.2), castings which re-
wire heat treatment shall be heat treated in accordance with MIL-H-6088.
Castings prchased for use on Naval Air Systems Cosaaand,and Naval Ordance
Systems Command contracts shall be heat treated in accordance with MXL-H-6088.

3.7 Dimmsions. The dimensions of the castings shall ha as specified (see
6.2). Casting shall be furnished in condition ready for machining and shall
not require further straightening. Unless otherwise specified (see 6.2),
tolerances an draft finish allowances shall be in accorda=e with permanent
mold casting provisions of the Aluminum Association Standards for Aluminum
Sand and Permanent Mold Castings.

3.8 Repairing of castinqs.

3.8.1 Castings shall not be repaired W =lding. iWre9nation~ Peenin9t
L blending, or other methods without permission of the purchaser. Such per-

mission shall be given only when the repaired defect will not adversely affect
the strewth or machinability or otherwise impair the suitability of the
castings for the purpose Intended. Solderirq shall rmt be performed under any
conditiums. Rapaired castings shall be reinapec8ed in-accordame with the -
applicable portions of the pertinent specifications,drawings, and directives.

3.8.2 Weldi~.

3.8.2.1 When welding la permitted, it shall be accomplished by methods suit-
●ble for tk particular alloy. Welding methods shall be in accordawe with
such specifications as refere=ed on tk applicable drawi~s~ or as are
reqired by the contract or order. Periodic checks of welded castings shall
be made to insure that a satisfactory procedure for welding is &ing adhered
@ bY the contractor.

3.8.2.1.1 All welding shall be accomplished by welders, qualified in ac-
cordance with procedures agreed to by the purchaser and the supplier (see 6.2).

11
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3.8.2.2 When casti~s ●re to be suppliad in the heat treated Cotiition,
they shall be heat treated to the required temper after welding, ●xcopt that
small ●rc welds performed without subsequent kat treatment upon approval of
the purchaser.

3.8.2.3 Unless otherwise epecifled (eee 6.2), castings which have been ra-
paired by weldirq shall be radiographicallycxamlned after all rwrking and
heat treatment have been ~leted.

3.8.2.4 All welds shall be of high qmlity and shall be free from cracks,
excess gas, oxide, Porosityn and lack of fusion.

3.8.2.5 Welded camtlngs diall be marked with a ey~l of three concentric
circles with a letter or number designati~ the welder ●djacmt to the
sy*l. The outer circle of the SY*l shall be not larger than 1/4 inch (6
ma) in outside diameter. All welded areas shall be encircled with a ring of
white paint prior to sutssissionfor final inspection.

3.8.3 Impregnation. When impregnation is per9itted, it shall be to aorrect
minor seepage leaks only, and shall not b used to mrrect poor foundry
technique or significant porosity. It shall be acc~lishad In accordame
with 14XL-STD-276 or, when apecified (see 6.2), MIGI-13857. unless otherwise
authorized IW ths purchaser, castings which have been impregnated shall be
marked “IMP=.

3.8.4 Peeninq. When peening is per9itted, it shall be to correct localized _
minor seepage leaks ●nd M1l aurface iqrfact ions only, or to disclose mb-
eurface wids for the p rpoee of inspection. -eni~ will not b pemitted to
repair crtis, cold ●huts, shrinks, -arms, dcfeots tie to caroleea hatili~
or other similar mjor defects. ?maniIw may be ~lished ●ither hot or
cold ●d shall be perfornd ty -thods which ●@a acceptable to th purchaser.
Peened castings shall be markd with a Malteee cross approximately 1/4 inch (6
M) high.

3.8.-5 Blendirq. Bleru3hg with suitable grinders or other tools will be
permitted for the removal of surface imperfection only and shall not result in
dimensions below minimm drawing tolerames shown on the ~plicable drawing.

12

Downloaded from http://www.everyspec.com



QQ-A-596E

3.9 Identification and repair marking.

3.9.1 Identification. Unless otherwiee specified (see 6.2), each casting
shall be marked with the applicable drawing or part number. The markirq shall
consist of raised arabic numerals and when applicable? upper case letters*
cast integral. The location of the identificationmarking shall bs as
specified on the applicable drawi~. When the location is not specified, the
producer shall select the location such that the identificationmarking will
not be machined off when the casting is being finished to the required
dimensions (see 3.7).

3.9.1.1 Lot identification. when practicable, each casting $hdl also
marked with the melt or inspection lot number (see 4.2).

3.9.2 Repair markings. Unless otherwise specified (see 6.2] all
identificationmarkings indicating repairs as specified in 3.0.2.S, 3.8.3,
3.8.4 shall be made with a waterproof marking fluids.

be

and

3.10 Workmanship. The oastings shall be of uniform quality and condition
aml shall not contain cracks ~ blowholes, porosity, hard spots, -ids or other
defects which, due to thier nature, degree, or extent, mke the castings un-
suitable for their intended use. The castings surface shall be smooth and
they shall be cleaned by a process ●cceptable ~ the purchaser.

4. QUALITY ASSJRANCE PROVISIONS

4.1 Ram naibilty for inapection. Unless otherwise specifie@ in the
oontract or purchase order, the suppli~r is responsible for the performance of- ‘-
all inspection require-nts as weoified herein. Except as otherwise
specified in the oontrmct or order, the oontraotor may use his own or any
other facilities mitable for the performance of the inspection requirements
m=~fied herein? ~n~= diwr~ W the *=r~nt. The ~=r~nt
reserues the right to perform ●ny of the inspections net forth in the speci-
fication where such inspections are deemed necessary to assure supplies and
services conform to prescribed requirements.

4.1.1 Certification of Quality Complia=e. Unless otherwise specfied (see
6.2) a certificate of quality compliance shall be prepared for each lot of
material offered for acceptance (see 6.2.1). The certificate shall include
actual data of specified che~ial and mechanical tests. Qualitative results
of nondestructive tests and other inspections or test shall be recorded on the
certificate. The certificate shall ●lso state that e~h lot has been sampled,
tested, and inspected in accordame with the specification and meets all speci-
fication requirements. The certificate shall be signed & a responsible rep-
resentativeof the contractor.

4.2 Lot.

.
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4.2.1 ?OK tb PJrPOSe of ~linq, ● lot ahal.1oonsi-t
2,000 PCUUM38(907 kg) of clmn.d c=stiwa when S~~gcnt
not required.

w

of rmtme than

heat troat=nt is

4.2.2 When the castings consist of ●lloys which rqire heat traatment, the
lot shall consist of not DOre than 2$000 pcmnds (907 kg) of cleaned castings
which have been heat treated in the seas fornece chargec a%cept ●s specifiad
in 4.2.3.

4.2.3 If castings are heated in s Oontimmus furMOep caatimw obargad con- ,
semtively A rim continuous operation of the furnam shall be oonaidered ●

furnace charge. Por castiws Weigttim 5 pounds (2.3 kg) or leas, the mxiwm
weight of a lot shall h 2~000 pounds (907 kg) ●ti for ~L’9er casti~a~ it
shall - 6,000 pOWtiS [2700 kq).

4.3 saaplinq.

4.3.1 ?or chemical analysis. A ale for chemical ●nalysim slmll be taken
frca ●ach let. Tb sample nay be taken fr- test oOQpons or from rapre_
sentative castings.

4.3.1.1 Wet chemical analysis. A s~le for chemical analysia @hall con-
sist of not leas than 2 cunces (57 grams). S~les shall be obtained either

~ -~ri~ a ~itable •~le from the same heat Or mlt, in an iron mold at
Ehe same tiae of pouring the castings, or directly fra the caatings utier -
inspection, or f- brdwn -oh-i-l **t m-i-- ●d sbll be r-re-
-ntati~ of tbe netorial. Tlw driklings or millings aball be taken fra
ajnxti *tal =- the =rface mmi shall b fine. clean,-ad fme Cqm oib.
dirt, grit8 or foroign Datter. Frooodwos apacifiad ia hetbod’m di?ed.e
Test lhtbd Std. WC. 151 shell alao ~~y.

.:
4.3-.1-.”2Sx trocheaical ●nalysis. S~los shall be obtained al.SPscified .

in Metbd 112 of ?ed. Test Method Std. No. 1S1.

4.3.1.3 Other aetbds of ●nalymim. Sqlee for othee mtlwds of ●nalymis
shall be as agreed upon hy the supplier ●nd ~rchaser.

4.3.2 For ton-ion tests.

4.3.2.1 Test bars. At least two test bars shall be poured to represent
each lot of castings [see 4.2). Test bars shall be cast to the form and
dimensions ahoun of fiwre XI of AS’R6B108. Bach test bar shall be machined
to standstd dimensions for tarotepec-ns oonforBim - the standard raml
-i-n Of H m Or thy mar be tested with-t whining= Test bars which
●re to be tested witbut ~hinirq shall be cast O.SOS irmh (12.8 @ in dia-
meter. NO test bars will be required if conformame with mechanical prcqxrty
requirements (see 3.2), is de~nstrated ~ test of specimms fra castings in
eccordame with 3.2.3 and 4.3.2.1.1. Tension tests shall be performed in
accordance with AS’l?l8557.

.-
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4.3.2.1.1 When test specimens cut from castings are required in accordance
with 3.2.3, one or more caatings in the temper to be furnished shall be
selected from each lot or not less than two tension test specimena shall be
machined therefrem? of which one shall be
from tk heaviest section.

4.3.2.1.2 When test specimens cut from
required in accordance with 3.2.3, one or
furnished shall be selected from each lot
specimens shall be machined therefruz for

from the thinnest =tion and one

designated areas of castings are
more castings in the temper to be
and not less that two tension test
each designated area and tested.

4.3.2.1.3 Specimens cut for castings shall be in the form of flat or round
tension test specimens conforming to standard flat or round specimens of ASTM
B557. Where a standard specimen is not feasible, the largest subsize speci-
men practical shall be used.

4.3.2.2 Heat treatment of test bars.

4.3.2.2.1 The test bars from each lot shall be heat treated to the same
temper with production castings of the same lot. When test coupons are used,
one of the bars representativeof the particular lot shall be tested and the
acceptability of the heat treatment shall be determined by the reblt of this
test.

4.3.2.2.2 Each heat-treating furnace charge shall be represented by at
~,. least one set of test bars of the same composition range. The heat treatment

of a furnace charge shall be determined by these test bars.

4.3.2.3 In ah went the Dstal for castings is given am treatmmt such as
fluxirq, or coolhg ●nd r~-heating, the metal for the twe bars shell form a
portion of the natal so treated.

4.3.3 For impregnation tests. men impregnation is permitted, ~li~ for
impregnationtests shall b as specified by the purchaser. ‘“

4.3.4 For examination. For the purpose of examination (see 4.4), lots of
castings of the name size and shape, and of the same alloy and temper may be
combi~ up to a mucimum of 10,000 pounds (4500 kg). Unless otherwise
specified by the PUrchaser , from this accumulated mt~ a -wle MY ~
selcted at random in accordance with the tables of MIXATD- 105 at inspection
level II, with lot acceptance and rejection based on acceptable quality level
(AQL) equal to 1.5 percent defective. When the aCCWWlatim of lot$ is not

practi- tablet the sample shall be selected frcsnthe lot sizes specifed in
4.2. The purchaser shall provide a classification of defects for use in
establishing the AQL. The samples selected for dimensional examination may be
the same as those selected for visual examination, but the determinantion of
acceptance or rejection shall not be based on the cumulative sample for both
characteristits.

-.
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. . .. .

4.3.4.1 Soundnoss. When aamdnass is required in acoordmoe with 3.4, ●

randm mp~tinw shall be aeleoted from ●ach lot in aocordanca with
?41@STD- 105 at inspsction 10VO1 II with lot uxaptamo am! rejection baaad on
AQL of 0.65 persmk defective.

4.3.4.2 ?oundry centml. When ~ifisd in aocordenoe with 3.5, radio-
graphic or other 9ethods of ●caDiMtion to ●stablish gating, PBUriW# ●nd
other foundry practices shall be determined ~ tha procuri~ qency.

4.4 visual ●nd dinnaional examination. l!l~hsaDPle 8Qlected in accordance
with 4.3.4 ●hall be subjected to aur~ace examination for workmanship h
dimensional requie-nts.

4.4.I tin aircraft structural caetings are specified. tb caetims shall
be examined in accordance with #fXL-C-6021.

4.4.2 9pecial ●xaaination. W-n the p rchaaer ●dviMS that the presence of
certain &feots in ●ny casti~ involvas hazards to the safety of pereonnal
(see 6.2), examination 8h811 be cotiucted in accordance with MIL-STD-105, ML
of O. 15 percent defectiv*.

4.4.3 Soundness. Cast ings shall be radiographer ●s specifled by the
purchaser (see 4.4.3.1. ●nd 4.4.3.2). Sach of t~ ~la casting; selected in
accordance with 4.3.4.1 shall be radiographer and compared with the standard
castings m determine conformance with 3.4.

4.4.3.1 When apecLfied (see 6.2), soundness inspection t+sts shall be made
by rdiogrqmic -mtiam .eodueted in aooordanoe wi* UUA’fQ- 4$3. ::...:....--. ..:

4.4.3.2 When qmcified (see‘6.2), castinge shall he radiowqph~c:in-:-,. -c -

-OCdZ- With NIL-STD-271.. --- -7---:::.”--- - ..-

4.4.4 Examination of preparation for delivary. An ●xamination ehall be
aada to deter9ina ~lianos w~th the r~ir,mnts of Section S. The sa~le
unit shall be one shippinq container fuUy prepared for delivery. Sqling
shall b in acoordmm with MlL-m X05.
with an AQL of 4.0 ●%preseed in terns of

Tln inspection level shaU be S-2
percent defective.

16
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4.5 Tests.

L

4.5.1 Chemical analysis. The samples selected in accordance with 4.3.1
shall be analyzed in a=ordance with method 111
Std. No. 151. A single analysis of a composite
dispute, reference analysis shall be ~ method
analysis is desired, it shall be as agreed upon
curing age~.

or 112 of Fed. Test Method

sample maY be made. In case of
111. If armther metkul of
by the contractor and pro-

4.5.2 Tension teats.

Tension test specimen or test bars obtained in accordance with 4.3.2 shall be
tested in accordance with ASIU B557.

4.5.3 Impregnation. Tests for impregnation, when permitted (see 3.8.3),
shall be conducted in accordance with MIL-STD-276 orf when specified.
MIL-I-13857.

4.6 Rejection.

4.6.1 examination. Any sample unit containing one or more visual or
dimensional defects shall be subject to rejection. If the number of defective
units in any sample exceeds the acceptance number specified in 4.3.4 for that
sample size, the entire lot represented by the sample shall bs rejected.

4.6.2 To*s. A lot shall be rejected for failure to meet any of the test
r~irema=when tested in mordanoe with 4.5.

4.7 Retests. Retests shall be pemitted in accordance with Pad. Test
Method Std. No. 151.

—.

5. P~PARATI~ FOR DELIVERY

5.1 Packaginq. Packaging shall be level A or commercial, as specified (see
6.2).

5.1.1 Level A. The aluminum alloy castings shall be packaged in accordance
with the level A packaging requirements of !IJIIL-STD-649.

17
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5.1.2 Comercial. The aluminum alloy castings shall be packaged in
aooordance with nor8al comercial practice. The c~l~te package shall be
designed to protect the cantinga &iainst damage durik ~lt iple ahipnents,
bandlingn ●nd stor~e.

5.2 Packirq. P8ckiw shall be level A or commercial, as specified (see
6.2).

5.2.1 Level A. The aluminum alloy castings, Paokmad ●s WSCif ied in S.1,
ebhallbe packed in ●ccordance with the level A Packiw r~iremants of
MI@STD-649 .

5.2.2 Commercial. The aluminum alloy castings, packaged ●s specified in
5.1, shall be packd in fiber~ard boxes to insure delivery at destination;
provide for redistribution by the initial receiving activity # and be
&ceptable by a comon carri~r arider the National iotor ?reight
and Uniform Freight ClassifIcation.

5.3 Markinq.

5.3.1 civil agercies. Marking shall be as specified in Fed.

Classification

Std. No. 123.

5.3.2 Military agencies. Marking shall be as specified in MIL-STD-129.

6. ~

6.1 Intended use. Aluminum ●lloy permanent and semipermanent mold castings
●re intended for the uses listed in Table V.

--

—-
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TABLE V - Supplementarydata

Approximate
specific Casting Re~nsc to Uachina-

A110Y gravity properties heat treataent Principaluse bility

213.0
222.0
242.0
296.0

300.0
319.0

332.0
333.0
336.0

z 355.0 &
C355.O

356.0 &
A3S6.O
357.0
B443.O

513.0
705.0

707.0

713.0
050.0
051.0
892.0

2.67
2.91
2.7&1
2.78

2.77
2.79

2.76
2.77
2.70
2.69

2.66

2.66
2.64

2.68
2.76

2.77

---

2.88
2.83
2.88

G&d

Fair

Bxcellent
Excellent

Fair

Fair

No
Yw
Y*8
Ye8

m
Yo$

Y90
Yea
Yes
Yes

Excellent Yes

Excellent Tee
Excellent No

Pair No
no “’

Good Ye8, but not for
normal application
No

Fair Yea
Fair Yee
Fair Yea

General
Automtive pistons
Aircraft and diesel e~ine pistons
General, where high strength and
high ductility are recpired

General
High strength and general purpose
alloy for intricatecastings

automotive and diesel pistons
General, high strengthcastirqs
Automotiwr and diesel pistons
General, where pressure tightness
such as in pu~ bodies, liquid

cooled cylinder heads, is required
General, where high strength and
corrosion resistanceare required

same
General, with maximum corrosion
re8iBtence

General
General, where high strength and duc
tility are recpired,particularity
without heat treatment? in addition
to excellent corrosion resistance
Same

same
Bearings
Bearings
13eariru3s

Bxcellent
lbtcellent
Good

?air

Fair

Fair

Excellent
Bxcellent ~

~

&

Excellent
~

Excellent
txcellent
Sxeellent
!kelleht

. .
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6.2 Orderi~ data. Purchasers s!wmld seleet
herein ad include the followirq information in

a.
b.
c*
d.

e.

f.

9=

h.

;:
k.
1.
m.

n.
o.

P.
q.
rg

.-.
8.

t.
u.

-

the preferred ~tiona pemitted
procurement dooumants:

Title, mmber, and date of this apeoification.
Alloy ●nd temper of caklnpa required (see 1.2.1).
Whether alternate mechanical pr~erties are r~ired (see 3.2.2).
When mechanical proparthe for spae-ns omt from castiYw diff●rent
than aa epecified herein ●re required (see 3.3.3.1).

When applicable, those designated ●reas from which test speoimens will
be taken and the ●ini-m -eptable walu*s of mechanical properties for
thece test specimens (see 3.3.4).

Siwlated service teets, when required (see 3.3.5).
When radiographic●~amipation is required for soundness; the location of
critically stressed areas and the percent-e of castings to be inspected,.
if other than ●s specified (see 3.4 ad 4.3.2).

Foundry control, when applicable (sea 3.5).
Heat treatment in ~ordanoa with HIL-H-6088, when required (see 3.6.2).
The dimensions of castings raqu i red (see 3.7) .
Special tolerames ●ti draft finish ●llowances, when rem ired (see 3.7).
Procedures for qualifieations of welders (ace 3.8.2.1.1).
When radiqraphic examination of castings repaired ~ Weldiw Is not
required (see 3.8.2.3).

When impregnation in accordance with MI L-I-13857 is required (see 3.8.3).
The location or locations which ●re not acceptable for raised or im-
pression marking when the improper location of such marking could have -
a deleterious ●ffeet on the static or fatigue strength of the part is
i~rtant bacaaee of su~ent machining ~rations. iI~ression
marking improperly looated may mea failure. ) (See 3.%1) --- : ::

Wtnn other than repair marking as ●pecif ied h remimdk deee:%9.”2)-.
If certifiaate of quality mlianoe is not reqsired (- 4zlkl)z:
Whether the apaeial ●canhation of 4..4.2is re~ire& :‘-:“:-C.- :-
When radiq raphic ●xamination in aocordame with lJEIL~ 53:Or
MIL-STD-271 is required (see 4.4.3.1 ●ti 4.4.3.2).
Le=ls of Peckagim ●nd packing r~ired (see 5.1 and 5.2).
guantity of castinga required.

6.2.1 Data requirements. When this specification is used in a procurement
which imorporates a DD Form 1423 and inuokes the provisions of 7-104.9 (m of
the Defense-Aequisition Regulations, the data require-nts identified below
will h developed as specified by the Data Item Description (DO Form 1664) and
delivered in acoorda~e with the approved Centract Data R-i rements List (DD
Form 1423) Incorporated into the contract. When the provisions of
DAR-7-104.9(n) are not imoked the procurement document will specify that the
data specified below is to be delivered by the contractor (use of the DID in
this case is not required). Deliverable data required by this specification La
cited in tk followirq paragrapha:
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PARAGRAPH DATA RBQuIREMWr APPLICABLE DID

4.1.1 Certificate of Quality UDI-A-23264
Conformame Certification Data/Report

(Copies of data item deecriptiona required by contractors in connection with
specific procurement functions should be obtained form the proouri~ eotivity
or as directed by the contracting officer).,

6.3 The data skwn in Table V are approximate and are supplied for general
information only.

6.4 The chemical ●nd mechanical property requirements of the alloys of this
specification are similar to those alloys having the same designations in ASTM
B108. The commercial designations are also the same. Table VI
alloys in this specification and the corresponding designations
AISO included for infomatlon only are the UNS designations.

‘TAME VI - Correspondiq alloy designations

lists the
in QQ-A-596D.

QQ-A-596S, ASTM
B108, comercial WA-596D alloy UNS number A/
designation number

-.

213.0 113 A02130
222.0 122 A02220
242.0 142 A02420
296.0 B195 ““ A02960
30s.o Aloe A03080
319● o 319 A03190
332.0 F132 h03320
333.0 333 A03330
336.0 A132 A03360
355.0 355 A03550

C355.O C355 A33550
356.0 356 A03560

A356.O A356 A13560
357.0 357 A03570

B443.O 43 A24430
513.0 A214 A05130
705.0 Ternalloy 5 (603) A07050
707.0 Ternalloy 7 (607) A07070
713.0 Tenzaloy (613) A07130
850.0 750 A00500
851.0 A750 A08510
852.0 B750 A08520
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. .

.—. —— —.—..

~unif~.d ~-rim W*t- (~) nu*rs W-O a--d W~thf W ~
soci8tY Of km-t ive Bnghaors (-) ●nd tk hr~- ~iw for t.=tim a~ _
M8terials (AS’W. *C aaat altmimm alx~ the aeoond8 third, ad fourth
digits of the U= nu=ber aorroepond to the firmt three digits, respeotivetly,
of the ~ro ial designation. The firat d$git danotos the ●lloy tiff ication
(xero if orignal ●lloy). ~ thee digits, ● pr~fix letter 9A” ati a ●ffix

nuabar 00- are ●dded.

6.S Tha values stated Ln U.S. custmry unite are to ba ragarded ●s
standard. The matric equi-lanta are for informational w rpoaas only.

MILITARY CUSTDDI= : PreparituaActivity:

mmy-n ArDY-MR
Navy-sH
Air ?orce - 99 CIVIL AG= (330RDIUATING ACTWITIZS :

Reviw Activitioss esA” Pss
Interior - BPA

Amy - MI, BA Uarahall - MS?

User Activities: Projact NO. MBCA-0179

Army-MS
?ravy - 0s

----- —--- ------
IXdar s fOC this pblioathn -o to be Phod With -w- ~ViOO~ -~

“~iskfit ~n, aotirq ae aa 4oat for the Superintandm+ :*- e~+ 2,4

*fen ‘2o@ tbia mifioation to obtain extra ~ioo +@ -~ ~nta .-
ref*r*wad heroin. ----
—- -— —— —-. .—-

.

. . .

. :-”
.- =-..

-----

U*S.~ P!umzlm Omm : 1981 - 341-?05/1252
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