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1. SCOPE:

permanent|mold, composite mold, and investment castings.

elevated temperatures.

2. APPLICABLE|DQCUMENTS: The following publications’/ form a

publications shall apply. The applicable isste of other
be the issye in effect on the date of the purchase order.

Available from SAE 400 Commonwealth

ific

AMS 2360 - Room Temperature-Tensile Properties of Castings
AMS 263% - Radiographic Inspection

AMS 264% - Fluorescent Penetrant Inspection

AMS 2646 - Contrast Dye Penetrant Inspection

AMS 2694 - Repair.Welding of Aerospace Castings

AMS 2804 - Identification, Castings

1.1 Form: This specification covers an aluminum alloy in the form of] sand,

1.2 Application: Primarily for components requiring highkstrength atl room and

part of this

specification to the extent specified herein.  The latest issue ofl SAE

publications shall

Drive, HWarrendale,

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement

arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your

written comments and suggestions.
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2.2 ASTM Publications: Available from ASTM, 1916 Race Street, Philadelphia, PA

2.3

2.3.1

3.

3.1
0

3.2

TECHNICAL REQUIREMENTS:

19103-1187.

ASTM B 557 - Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy
Products

ASTM B 557M - Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy
Products (Metric)

ASTM B 660 -~ Packaging/Packing of Aluminum and Magnesium Products

ASTM E 10 - Brinell Hardness of Metallic Materials

ASTM E 34 - Chemical Analysis of Aluminum and Aluminum Alloys

ASTM E 155 - Reference Radiographs for Inspection of Aluminum and Magnesium

Castings

U.S. Govefgnment Publications: Available from Naval Publications land Forms
Center, Aftn: NPODS, 5801 Tabor Avenue, Philadeiphia, PA 19120-50099.

Military Specifications:

MIL-H-6088 - Heat Treatment of Aluminum Alloys

Compositign: Shall conform to the following“percentages by weight,
determined by wet chemical methods in accordance with ASTM E 34, by
spectrochgmical methods, or by other analytical methods acceptable to
purchaser:

min max

Silicon 4.5
Copper 1.0 -
Magnesium 0.4
Iron -
Titanium -—
Manganesé -
Zinc -—
Othey_Impurities, each -—
Other Impurities, total -
Aluminum remaind

- = = NN

DOOOOOOO -
TN OO OO

r

Condition: Solution and precipitation heat treated.

3.3 Casting: 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. 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 addition to the melt conforms to 3.1. The type of mold for
castings is not restricted.
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3.3.1 A melt shall be the metal withdrawn from a batch-furnace charge of
2000 pounds (907 kg) or less as melted for pouring castings or, when
permitted by purchaser, a melt shall be 4000 pounds (1814 kg) or less of
metal withdrawn from one continuous furnace in not more than eight
consecutive hours.

3.3.2 A lot shall be all castings poured from a single melt in not more than
elght consecutive hours and solution and precipitation heat treated in the
same heat treatment batch.

3.4 Cast Test Specimens: Chemical analysis specimens, and tensile specimens
® when required—shs be—east—as—foHows:

3.4.1 Chemicall Analysi pecimens: Shall be cast from each melt-and $hall be of
any suitpble size and shape.

3.4.2 Tensile Specimens: MWhen purchaser specifies use of separately-gast
specimenss, they shall be cast with each lot of castings, shall Be of
standard| proportions conforming to ASTM B 557 or ASTM B 557M wi th
0.500 inch (12.70 mm) diameter at the reduced parallel gage section, and
shall be| cast to size in molds representative of the practice uged for
castings. Metal for the specimens shall be part of the melt which is used
for the rastings. If the metal for castings is given any treatment, such
as fluxipg or cooling and reheating, thecmetal for the specimeng shall be
a portiop of the metal so treated and,.during such treatment, shall be
heated tp the same maximum temperatuce' and held for approximately the same
time as the molten metal for the castings. The temperature of the metal
during ppuring of the specimens shall be not lower than that du ing
pouring pof the castings.

3.5 Heat Treatment: Castings, and“separately-cast tensile specimens when

0 required, Fhall be solutionand precipitation heat treated as in 3.5.1 and
3.5.2; furpace surveys and-calibration of temperature controllers |and
recorders ghall be in accordance with MIL-H-6088. When separately-cast
specimens are required; at least one set of tensile specimens shall, during
each stage|of heat treatment, be put into a batch-type furnace wifh each
load of cajtings-or into a continuous furnace at intervals of not Tonger
than three|hours:

3.5.1 _SQ]_Uj_‘] Hea eatment. He 3 o, iR Ny e ~TaTaly
0 960° - 990°F (516° - 532°C), hold at the selected temperature within +10°F
(+6°C) for not less than 6 hours, and quench in hot, 150° — 212°F
(66° - 100°C), water or aqueous polymer solution (15 - 30% polymer).

3.5.2 Precipitation Heat Treatment: Castings shal) be processed using one of
0 the following precipitation heat treatment cycles:

3.5.2.1 Sand, Investment, or Composite Mold Castings: Heat to a temperaturé
0 within the range 310° - 330°F (154° - 166°C), hold at the selected
temperature within +10°F (+6°C) for 3 - 6 hours, and cool in air.
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3.5.2.2 Composite or Permanent Mold Castings: Heat to a temperature within the
0 range 310° - 330°F (154° - 166°C), hold at the selected temperature
within +10°F (+6°C) for 6 - 12 hours, and cool in air.

3.6 Properties: Castings, and separately-cast tensile specimens when required,
shall conform to the following requirements:

3.6.1 Tensile Properties: Shall be as follows, determined in accordance with
ASTM B 557 or ASTM B 557M; 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 or 3.6.1.3 apply:

3.6.1.1 Specimens Cut From Any Area of a Casting: Specimens as inp-4.3.3 shall
0 have[the following properties:
Tensile Strength, minimum 35 ksi 241 MPap
Yielg Strength at 0.2% Offset, minimum 28 ksiC\(193 MPa)D
Elongation in 4D, minimum 2%
3.6.1.2 Specimens Cut From Integrally-Cast Coupons: ~Specimens as in 4.3.3.1
0 shal] have the following properties:
Tensjle Strength, minimum 35 ksi (241 MPaD
Yield¢ Strength at 0.2% Offset, minimum 28 ksi (193 MPaD
ation in 4D, minimum 2%

3.6.1.3 Speditmens as in 4.3.4 shall have the
0 wing properties: :
Tensjle Strength, minimum 37 ksi (255 MPJD
Yield Strength at 0.2% Offset, minimum 30 ksi (207 MPJD
Elongation in 4D, minimum 1%

3.6.2 Hardness of Castindgs: Castings should have hardness of 75 - }10 HB/10/500
or 80 + 115 HB/1041000, determined in accordance with ASTM E 10, but
castings shalllnot be rejected on the basis of hardness if thg tensile
property requirements of 3.6.1.1 are met.

3.7 Quality:

3.7.1 Castings, as received by purchaser, shall be uniform in quality and
condition, sound, and free from foreign materials and from impervfections
detrimental to usage of the castings.

3.7.1.1 Castings shall have smooth surfaces and shall be well cleaned.

3.7.2 Castings shall be subjected to radiographic examination in accordance with
0 AMS 2635 or other inspection techniques acceptable to purchaser until
proper foundry technique, 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.
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3.7.3 HWhen specified, castings shall be subjected to fluorescent penetrant
inspection in accordance with AMS 2645, to contrast dye penetrant

fnspec

3.7.4

tion in accordance with AMS 2646, or to both.

Radiographic, fluorescent penetrant, contrast dye penetrant, and other

quality standards shall be as agreed upon by purchaser and vendor.
ASTM E 155 may be used to define radiographic acceptance standards.

3.7.5
method

3.7.5.1
0

When
remo

3.7.6 Castin
preven
purcha

4. QUALITY A

s without written permission from purchaser.

gs shall not be impregnated, chemically treated, of|coat
t leakage unless specified or allowed by writtencpermiss|
ser, designating the method to be used.

pSURANCE PROVISIONS:

4.1
0

Responsi|
samples

4.2
4.2.1

il rl1 The vendor of <€astings shall su
or vendor's tests and shall be responsible for performi
tests. Purchaser reserves the right to sample and to
ory testing deemed necessary to.énsure that the castin
rements of this specification.

: . Except as-spéecified in 4.2.1.1, tests for
tensile properties of specimens cut from castings (3.6.
11y-cast coupons (3.6.1.2) or, when specified, tensile

Castings shall not be reworked by peening, plugging, welding, or other

JnuIHI1£d_1n_!riI1ng_b¥_pur£haser,_defecis_in_casiings;ray be
ved and the castings reworked by welding in accordancecwith AMS 2694.

ed to
fon of

ply all

ng all
erform any

s conform to

1.1) or from
properties

rately-cast specimens (3.6.1.3), and quality (3.7) are facceptance
nd shall be performed to represent each melt or lot as japplicable.

4.2.1.1

4.2.2

4.2.3

le properties of separately-cast specimens shall be detiermined only
specified-by purchaser or when specimens cut from castijngs or from
rally-cast coupons cannot be obtained. Tensile propertfies of
ately-cast specimens need not be determined when tensille properties
ecimens cut from castings or from integrally-cast coupdns are
mined.

Pertodic Tests: Tests for hardness (3.6.2) are periodic tests and shall
be performed at a frequency selected by the vendor unless frequency of
testing is specified by purchaser.

Preproduction Tests: Tests for all technical requirements are
preproduction tests and shall be performed prior to or on the
first-article shipment of a casting to a purchaser, when a change in
ingredients and/or processing requires reapproval as in 4.4.2, and when
purchaser deems confirmatory testing to be required.
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4.2.3.1

4.3
0

4.3.1

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, contracting

office

Sampling and Testing:

r, or request for procurement.

Shall be in accordance with the following:

melt or a casting from each lot.

4.3.2

4.3.3
fr

coupons

Sp
, 0.
SuU
sp
th
th

4.3.3.1
0

4.3.4 Wh
ac
sh

ne
4.4

4.4.1 Sa

Two prep

Not less

Approval:

om ead

ecimen
500 in
bsize
ecimen
an fou
innest

When p
may be
that §
testin
integn
the po
number
the c¢3

en spe
cordan
all be
cessar

than four tensile specimens machined from a casting or

h lot except when purchaser specifies use of integrally-
as in 4.3.3.1 or use of separately-cast specimens as in

s shall conform to ASTM B 557 or ASTM B 557M and shall 4
ch (12.70 mm) diameter at the reduced parallel“gage sect
specimens proportional to the standard, or standard shee
s. If specimen locations are not shown. on the drawing,
r specimens, two from the thickest section and two from
section, shall be cut from a castingior castings from ¢

ermitted by purchaser, test bars~integrally-cast with th
tested in lieu of testing specimens cut from castings p
he casting is too small for either excising test coupons
g of the casting is not feasible and that the thickness

rtion of the casting tolwhich the bars are attached. Si
, and location of integrally-cast coupons shall be as sg
sting drawing or as“-agreed upon by purchaser and vendor.

cified by purchaser, three separately-cast tensile speci
ce with 3.4.2 representing each lot of castings; one spe
tensile tested and the other two retained for retests i

Y .

mple ¢

At least one chemical analysis specimen in accordance with 3.4.1 from each

roduction castings in accordance with 4. 4.1 of each part number.

castings
cast
4.3.4.

e either
jon,
t-type
not less
the

ach lot.

e castings
rovided

or
of the

ally-cast test bars is equal to or greater than the thidkness of

ze,
ecified on

mens in
cimen
f

asting

procedure shall be approved by purchaser before castings for production
use are supplied, unless such approval be waived by purchaser.

4.4.2 Vendor shall establish, for production of sample castings of each part
number, parameters for the process control factors which will produce
acceptable castings; these shall constitute the approved casting procedure

and shall be used for producing production castings.

If necessa

ry to make

any change in parameters for the process control factors, vendor shall

- submit for reapproval a statement of the proposed changes in processing
and, when requested, sample castings, test specimens, or both.
castings incorporating the revised operations shall not be shipped prior
to receipt of reapproval.

Production

O
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