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ALUMINUM ALLOY CASTINGS, SAND
10Mg (520.0-T4)
Solution Heat Treated and Naturally Aged

1. SCOP]

1.1 Forn
cast

1.2 App
stre

to s
necd

2. APPL

1S3

p: This specification covers an aluminum alloy in(‘the forn} of sand
ngs.

ication: Primarily for components requiring.<a combination [of maximum
nhgth, elongation, and resistance to shock)and where optimpm resistance
tress-corrosion cracking is not required: Special foundry practices are
ssary.

[CABLE DOCUMENTS: The following publications form a part|of this

speci
Matet
docur

2.1 SAE

fication to the extent specified* herein. The latest issue|of Aerospace
ial Specifications (AMS) shall apply. The applicable issye of other
hents shall be as specified in AMS 2350.

Publications: AvailableCfrom SAE, 400 Commonwealth Drivg, Warrendale,

PA

2.1.1 Ag

15096.

rospace MateriakSpecifications:

AN
AN
AN
AN
AN
AN

S 2350 - Standards and Test Methods

1S 2360 - Room Temperature Tensile Properties of Castings
IS 2635 ~Radiographic Inspection

1S 2645 :—Fluorescent Penetrant Inspection

IS 2646 - Contrast Dye Penetrant Inspection

1S 2694 - Repair Welding of Aerospace Castings

Al

S2804 - Identification Castings

SAE hntcal Board rules Tﬂrovrde that: “All technical reports, mcludtnq standar?]s approyed and practtces recom-

mend e are

IS _entirely volun
m|tm ntt co

oar an |
tive users o

a ViSO on eir use r¥1 nyone engaged in in E\%try or frade or their use tg governmenta agencies

re |s no a% ge ent”"to adhere to any standard or re ommen Practtce and no com-

nform o or be guid an{y technical rep ort In f orm lating vrn chnical reparts, the
ommrttees wil not |nv% tigate or consider patent whic ma¥ E%)Pf ect mattet [0Spe;:
the report are responsiblefor protecting themselves agains ifity for |n |n ement of patents.”
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2.2 ASTM

Publications: Available from American Society for Testing and

Materials, 1916 Race Street, Philadelphia, PA 19103.

ASTM BS557 - Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy

ASTM

ASTM E155 - Reference Radiographs for Inspection of Aluminum and Magnesium

Products
E34 - Chemical Analysis of Aluminum and Aluminum Alloys

Castings, Series III

23 US. G

pvernment Publications: Available from Commanding Officer, Naval

Publica

2.3.1 Fede

al Standards:

Fedefal Test Method Standard No. 151 - Metals; Test Methods

2.3.2  Milit

hry Specifications:

MIL-

2.3.3  Militz

H-6088 - Heat Treatment of Aluminum Alloys

ry Standards:

MIL-

3. TECHNIC

and Storage

AL _REQUIREMENTS:

3.1 Compo
determi
spectro
No. 15

sition:  Shall conform “o the following percentages by weight,

hed by wet chemicdl, methods in accordance with ASTM E34, by
braphic methods (invaccordance with Federal Test Method Standard
[, or by other( amalytical methods approved by purchaser:

min max

Magnesium 9.5 - 10.6
Iron -- 0.30
Titanium -- 0.25
Copper == 0725
Silicon -- 0.25
Manganese -- 0.15
Zinc -- 0.15
Other Impurities, each - 0.05
Other Impurities, total -- 0.15
Aluminum remainder

3.2 Condition: Solution heat treated and naturally aged.

0

ions and Forms Center, 5801 Tabor Avenue, Philadelphia, PA”*19[120.

STD-649 - Aluminum and Magnesiom Products, Preparation for Shipment
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3.3.2
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Castings: Castings shall be produced in lots from metal conforming to 3.1.
Metal remelted from previously analyzed ingot may be poured directly into
castings. Furnace or ladle additions of grain-refining elements or alloys
are permissible. Unless otherwise agreed upon by purchaser and vendor,
molten metal taken from alloying furnaces, with or without additions of
foundry operating scrap (gates, sprues, risers, and rejected castings),
shall not be poured into castings unless first converted to ingot, analyzed,

and remelted or unless the composition of a sample taken after the last
add'+' tha oals boc oo d ¢ $ 2 1

1+ a0 PR aanfoea
tHoH—tOo—mC— it a SOt C T o a—To—C oot m—t0—"S—1=

arge of 2000 1b
ermitted by

I withdrawn
hours.

A| melt shall be the metal withdrawn from a batch-furnagexch
(900 kg) or less as melted for pouring castings, or, when p
pyrchaser, a melt shall be 4000 1b (1800 kg) or less~0f metd
frpom one continuous furnace in not more than 8 censecutive

A more than 8

CQ

lot shall be all castings poured from a single“melt in not
nsecutive hours.

34 Cast

Test Specimens: Chemical analysis specimens and tensile

shall
cast

34.1 C

ings:

hemical Analysis Specimens: .Shall be cast from each melt

be cast as follows and, when requested, shall be suppli

a

342 T

ensile Specimens: Shalkibe cast with each lot of castingg

size and shape agreed upon by purchaser and vendor.

st
di
1n|
ch
fa
as
a
hd
ti

o)t

nndard proportions conforming to ASTM B557 with 0.500 in.

me as<the molten metal for the castings. The temperature
dyring<pouring of the specimens shall be not lower than thg

ameter at the reduced parallel gage section, and shall bgd
molds made of the ‘regular foundry mix of green sand with
ills. Metal fop~the specimens shall be part of the melt ¥
r the castings.~If the metal for castings is given any t1
fluxing ortcooling and reheating, the metal for the spec
portion @fthe metal so treated and, during such treatmer
ated to(the same maximum temperature and held for approxi

test specimens
bd with the

and shall be of

, shall be of
(12.50 mm)

cast to size
out using
bhich is used
eatment, such
mens shall be
nt, shall be
mately the same
of the metal
t during

uring of the castings.

3.5

solution heat treated and naturally aged in accordance with

Heat Treatment: All castings and representative tensile specimens shall be

MIL-H-6088; at least one set of specimens shall be put into a batch-type

furnace with each load of castings or into a continuous furnace at intervals

of n

3.6

ot longer than 3 hours.

Properties: Castings and representative tensile specimens produced in

accordance with 3.4.2 shall conform to the following requirements:
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3.6.1
0

3.6.1.1

3.6.12

3.6.1.2.1

3.6.1.2.2

3.7

3.7.1

0

3.7.1.1

3.7.2

Tensile Properties: Shall be as follows, determined in accordance with
ASTM B557; conformance to the requirements of 3.6.1.1 shall be used as the
basis for acceptance of castings except when purchaser specifies that the
requirements of 3.6.1.2 apply:

Separately-Cast Specimens:

42,000 psi (290 MPa)
22 000 in (150 MP )

12%

Tensile Strength, min
Yield Q‘rrength at 02% Offset

Elgngation in 4D, min

min

Spgcimens Cut From Castings:

When tensile properties of actual castings are determined [for
dqcceptance, the average of not less than four, ‘artd preferably 10,
§pecimens cut from thick and thin sections shall be as follows:
31,500 psi (215 N

16,500 psi (115 N
3%
Vhen properties other than those®of 3.6.1.2.1 are requirei
pecimens as in 4.3.4 taken in_Jocations indicated on the
rom a casting chosen at randem to represent the lot, shal
roperties indicated on the drawing for such specimens. p
cquirements may be desigmated in accordance with AMS 2360

1Pa)
Pa)

]

N

I

[ensile Strength, min
(ield Strength at 0.2% Offset, min
Flongation in 4D, min

\ , tensile
S rawing,

1 have the
B roperty

1

Quality:

and
ernal and

Casti
cond
exter

ngs, as receivedsby purchaser, shall be uniform in quality
tion, sound, and’ free from foreign materials and from int
nal imperfections detrimental to usage of the castings.

i

Casftings shall have smooth surfaces and shall be well cleane

Castings <¢hall be produced under radiographic control, unless ptherwise

specified. This control shall consist of radiographic examinafion of
castingsZin accordance with AMS 2635 until proper foundry techhique, which
will produce castings free from harmful internal imperfections, is
established for each part number and of production castings as necessary
to ensure maintenance of satisfactory quality.

When specified, castings shall be subjected to fluorescent penetrant
inspection in accordance with AMS 2645 or to contrast dye penetrant
inspection in accordance with AMS 2646.

Radiographic, fluorescent penetrant, contrast dye penetrant, and other
quality standards shall be as agreed upon by purchaser and vendor.
ASTM EI155 may be used to define radiographic acceptance standards.
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3.7.5 Castings shall not be repaired by peening, plugging, welding, or other
methods without written permission from purchaser.

3.7.5.1 When permitted in writing by purchaser, defects in castings may be
removed and the castings repaired by welding in accordance with AMS 2694.

3.7.6  Castings shall not be impregnated, chemically treated, or coated to
prevent leakage, unless specified or allowed by written permission of

aurohacor docignating tha maothoad 0 o ood
AAAAAAAAAA eSS Rat R g—ttRe—Heto-a—+to—oe—H5ee-

4. QUALITY ASSURANCE PROVISIONS:

4.1 Rgsponsibility for Inspection: The vendor of castings shall supply all
samples for vendor's tests and shall be responsible’\for perfprming all

@ refuired tests. Results of such tests shall be réeported to {he purchaser as
required by 4.5. Purchaser reserves the right to-sample and |to perform any
copfirmatory testing deemed necessary to enSure that the casftings conform to
the requirements of this specification.

4.2 Classification of Tests:

4.2.1 Acceptance Tests: Tests to determine conformance to requirements for
fomposition (3.1), tensile properties of separately-cast specimens
(3.6.1.1), and quality (3.7).are classified as acceptance |tests and shall
be performed to represent,€ach melt or lot as applicable.

4.2.1.1 Tensile properties of\specimens cut from castings shall be determined
only when specified by purchaser or when separately-cast| specimens are
not available. Tensile properties of separately-cast spe¢imens need not
be determined-when tensile properties of specimens cut ffom castings are
determined.

422  Preproduction Tests: Tests to determine conformance to alll technical
fequirements of this specification are classified as preprpduction tests
ind shall be performed on the first-article shipment of a [casting to a
$urchaser, when a change in material and/or processing requires reapproval

soih 4.4.2, and when purchaser deems confirmatory testing to be required.

4221 For direct U.S. Military procurement, substantiating test data and, when
requested, preproduction test material shall be submitted to the
cognizant agency as directed by the procuring activity, the contracting
officer, or the request for procurement.

43 Sampling: Shall be in accordance with the following:

4.3.1 Two chemical analysis specimens in accordance with 3.4.1 from each melt
and/or a casting from each lot.

432 Three tensile specimens in accordance with 3.4.2 from each lot.
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4.3.3 Two preproduction castings in accordance with 4.4.1 of each part number.

434 One or more castings from each lot when properties are required from
specimens machined from castings. Specimens shall conform to ASTM BS557
and shall be either 0.500 in. (12.50 mm) diameter at the reduced parallel
gage section, subsize specimens proportional to the standard, or standard
sheet-type specimens. For determining conformance to the requirements of
3.6.1.2.2, if specimen locations are not shown on the drawing, not less
than fqur tensile specimens, twWO ITom the thickest section and two from
the thipnest section, shall be cut from a casting or castings, fi'om each
lot.

4.4 Approval:

4.4.1 Sample| castings from new or reworked patterns and the casting prpcedure
shall ble approved by purchaser before castings fof,production usg are
supplied, unless such approval be waived by purchaser.

44.2 Vendor| shall establish for production of sample castings of each| part
numbeil parameters for the control factors of*processing which willl produce
acceptgble castings; these shall constitufe"the approved casting [procedure
and shpll be used for producing production castings. If necessary to make
any chpnge in parameters for the ce@trol factors of processing, yendor
shall spbmit for reapproval a statement of the proposed changes [n
procesding and, when requested,xsample test specimens, castings,| or both.
Producfion castings incorporatinng the revised operations shall n¢t be
shippeg¢l prior to receipt of-reapproval.

4.42.1 Conttol factors for producing castings include, but are not lirpited to,

the fqllowing:

Type [of furnace

Furnage atmosphete

Fluxirlg or oxide) removal procedures

Gating and’ fisering practices

Pouripg temperature (variation of +50°F (+30°C) from the
estgblished limit is permissible)

Solidification and cooling procedures

Solution heat treatment cycle

Cleaning operations

Methods of inspection

442.1.1 Parameters for any of the above control factors of processing

considered proprietary by the vendor may be assigned a code
designation. Each variation in such parameters shall be assigned a
modified code designation.

4.5 Reports:
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