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1. SCOPE

1.1 orm his specification covers an aluminum alloy in the form jof sand,

t mold, and composite mold castings.

1.2 A Primarily for components requiring a‘combination jof high

strength and moderate ductility at both room and\'elevated tempgratures.

2. APPLICABLE DOCUMENTS: The following publications form a part of] this
specification to the extent specified herein. The latest issue |of SAE
publicatjons shall apply. The applicable-9ssue of other publications shall
be the igssue in effect on the date of the purchase order.

2.1 SAE Publications: Available from -SAE, 400 Commonwealth Drive, |Harrendale,

PA  15096-0001.

2.1.1 Aerospace Material Specification:

AMS 2860 - Room Temperature Tensile Properties of Castings
AMS 2635 - Radiographic Inspection

AMS 2645 - Fluorescent Penetrant Inspection

AMS 2646 - Contrast Dye Penetrant Inspection

AMS 2694 - Repair Welding of Aerospace Castings

AMS 2750 - Pyrometry

AMS 2804 < Identification, Castings

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 apphcablllty and suitability for any particular use, mcludmg any patent infringement
arising therefrom, is the sole responsibility of the user.”

AMS documents are protected under United States and international copyright laws. Reproduction of these documents by any

means is strictly prohibited without the written consent of the publisher.
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2.2 ASTM Publications: Available from ASTM, 1916 Race Street, Philadelphia, PA

19103-1187.

ASTM B 557 -~ Tension Testing Hrought 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

ASTHM E 155 -~ Reference Radiographs for Inspection of Aluminum and Magnesium

baaunya
ASTM G 44| - Alternate Immersion Stress Corrosion Testing in 3(5% Sodium
Chloride Solution

3. TECHNICAL REQUIREMENTS:

3.1 Compositidan: Shall conform to the following percentages by weight,
0 determinea by wet chemical methods in accordance with ASTM E 34, py
spectrochamical methods, or by other analytical methods acceptable to

purchaser:
min max
| Copper 4,0 -5.0
| Silver 0.40 - 1.0
| Manganese 0.20 - 0.40
Magnesium 0.15 - 0.35
Titanium 0.15 - 0.35
Iron - 0.10
Silicon — 0.05
Other Impurities; each —-— 0.03
Other Impurities, total —-— 0.10
Aluminum remainder

3.2 Condition: Solutton heat treated and overaged.

3.3 Casting: (Castings shall be produced in lots from metal conformino to 3.1.
Metal reme
castings. i¥: d add > : oma
are permissible Molten metal taken from alloy1ng 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.

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

0

3.4
0

Cast Test Specimens:
when required, shall be cast as follows and, when requested, shall be

heat treatment batch.

Chemical analysis specimens, and tensile

supplied with the castings.

3.4.1
0

3.4.2

3.5

3.5.2

3.6

Properties:

Chemical Analysis Specimens:
any suitable size and shape.

specimens

Shall be cast from each melt and shall be of

T Shall be cast with each lot of castings,
rd proportions conforming to ASTM B 557 or ASTM B 557M
inch (12.70 mm) diameter at the reduced parallel gage ¢

gs. Metal for the specimens shall be part of the melt
e castings. If the metal for castings is given any tr
xing or cooling and reheating, the metal for the speci
jfon of the metal so treated and, during<such treatment
to the same maximum temperature and held for approxim:
s the molten metal for the castings.. “The temperature ¢
pouring of the specimens shall be~not lower than that
g of the castings.

tment:

shall be of
with
ection, and

be cast to size in molds representative of the practice used for

which is used
atment, such
ens shall be

shall be
ptely the same
pf the metal
during

No'specific heat treating instructions are spgcified but

and representative tensilespecimens, when required,
heat treated and overaged to produce the properties s
.6.2, and 3.6.3. Recommended heat treatment is presen
.5l.2. At least one set ©f tensile specimens shall, durin
treatment, be put dnto a batch-type furnace with each

Pyrometry shall-be in accordance with AMS 2750.

® - 960°F°¢(504° - 516°C), holding at heat for 2 hours
g temperature to 980° - 990°F (527° - 532°C), holding :
s +,0+25, and quenching and overage by heating to 370°
+.6) and holding at heat for 5 hours + 0.25.

thall be

ed in 3.5.1
each stage
oad of

Eecified in

or into a continuous furnace at intervals of not longe¢r than three

in-wall, rapt¥diy-solidified castings, solution heat treat by heating
+ 0.25,

vt heat for

F + 10

3/4 - 2 inch (19 - 51’mm> walll, solution heat %réét by heat

tings having
ing to
900° - 920°F (482° - 493°C), holding at heat for 2 hours + 0.

25, raising

temperature to 940° - 960°F (504° - 516°C), holding at heat for

2 hours + 0.25, raising temperature to 980° -~ 990°F (527° - 532°C),
holding at heat for 12 hours + 0.25, and quenching and overage by heating
to 370°F + 10 (188°C + 6) and holding at heat for 5 hours + 0.25.

Castings with nominal wall thickness 1.0 inch (25

mm) and under

and not over 50 pounds (23 kg) in overall weight and representative tensile
specimens produced in accordance with 3.4.2 shall conform to the following
requirements; property requirements for castings over 1.0 inch (25 mm) in

nominal wall thickness or over 50 pounds (23 kg) in overall weight shall be
as agreed upon by purchaser and vendor (See 8.2):

* Distributed under license from the IHS Archive
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3.6.1 Tensile

Properties: Shall be as follows, determined in accorda

nce with

ASTH B 557 or ASTM B 557M; conformance to the requirements of 3.6.1.1
shall be used as basis for acceptance of castings except when purchaser
specifies that the requirements of 3.6.1.2 apply:

3.6.1.1 Specimens Cut_from Castings:

3.6.1.1.1
Tensile Strength, minimum 60,000 psi (414 MPa)
Y}eld Strength at 0.2% Offset, minimum 50,000 psi (345 MPa)
Elo i 3%
3.6.1.1.2 eas_Other than Designated Areas:
56,000 psi (386 MPa)
Yield Strength at 0.2% Offset, minimum 48,000 p;i (331 MPa)
Y.5%
3.6.1.1.3 ¥ properties other than those of 3.6.1.1 1 or 3.6.1.1.2 are
reqyired, tensile specimens taken from loctations indicated pn the
drawing, from a casting or castings chosen at random to represent the
Tot,| shall have the properties indicated on the drawing for| such
spedimens., Property requirements may-be designated in accordance with
AMS 12360.
3.6.1.2 Separdtely-Cast Specimens:
Tensile Strength, minimum 60,000 psi (414 MpPa)
Yield [Strength at 0.2% Offset, minimum 50,000 psi (345 MPa)
Elongation in 4D, minimum 3%

3.6.2 Hardnes:
should |
determin
rejected
3.6.1.1.

3.6.3 Stress-(

of Castings: (Castings, except at sprue and riser loca

ave hardness‘of 110 -~ 145 HB/10/500 or 115 -~ 150 HB/10/
ed 1n accordance with ASTM E 10, but castings shall not
on the basis of hardness if the tensile property requi
1 are_met.

orrosion Resistance: Specimens as in 4.3.5 shall show

tions,
1000,

be
rements of

no evidence

of stres

s=corrosion cracking when tested by alternate immersionl
accordance with ASTM G 44 at a stress of 75% of the specified m

yield strength.

3.7 Quality:

in
inimum

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

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

Distributed under license from the IHS Archive
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3.7.2 Castings shall be produced under radiographic control. This
consist of radiographic examination of castings in accordanc
AMS 2635 until proper foundry technique, which will produce
from harmful internal imperfections, is established for each

control shall
e with
castings free
part number

and of production castings as necessary to ensure maintenance of

satisfactory quality.

.7.3 When specified,
inspection in accordance with AMS 2645, to contrast dye pene

inspection in accordance with AMS 2646, or to both.

castings shall be subjected to fluorescent penetrant

trant

.7.4 Radiqg
quali

ASTM

graphic,—ftHuorescentpenetrant;—contrast—dyepenetrant;
ty standards shall be as agreed upon by purchaser and)'v
E 155 may be used to define radiographic acceptance' sta
.7.5 Casti
methg

ngs shall not be reworked by peening, plugging,~welding
ds without written permission from purchaser.

.7.5.1
0

When permitted in writing by purchaser, imperfections in ¢
reworked by welding in accordance with AMS 2694.

.7.6 Casti
preve
purch

QUALITY

Respons
samples

require
require
confirnm
the red

ngs shall not be impregnated, chemically treated, or co
nt leakage unless specified or allowed by written permi
aser, designating the method to be used.

ASSURANCE PROVISIONS:

ibility for Inspection: “.The vendor of castings shall s
for vendor's tests and-shall be responsible for perfor
d tests.
d by 4.5. Purchaser reserves the right to sample and t
atory testing deemed necessary to ensure that the casti
uirements of -this specification.

Classiflication ofi-Tests:

4.2.1 tance . Tests: Tests for composition (3.1), tensile prop
mensc/cut from castings (3.6.1.1) or, when specified, te
rties of separately-cast specimens (3.6.1.2), hardness

Acceq
speci
prope

Results of rsuch tests shall be reported to thg

and other
bndor.
ndards.

, or other

hstings may be

hted to
5sion of

upply all

ming all
purchaser as
D perform any
hgs conform to

eriies of
nsile

3.6.2), and

qual
each melt or lot of castings as applicable.

ey (2 7Y ava accenantanecn Fncte and chall hna navrfarmad +n
‘-J NS e T/ Ui\ “\t\i\orllo“ll\'\d o Jd LS AT STTWTT LAY P\-l VT I A ~

represent

4.2.1.1 Tensile properties of separately-cast specimens shall be determined only
when specified by purchaser or when not feasible to obtain specimens cut
from castings. Tensile properties of specimens cut from castings need
not be determined when tensile properties of separately-cast specimens
are determined.

4.2.2 Periodic Tests: Tests for stress-corrosion resistance (3.6.3) are
periodic tests and shall be performed at a frequency selected by the
vendor unless frequency of testing is specified by purchaser.
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4.2.3 Preproduction Tests:
0

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, and when

purchase

4.2.3.1

r deems confirmatory testing to be required.

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

4.3 Sampling a
¢ of specime

4.3.1 At least
0 melt, a
4.3.2 Tvo prep
4.3.3 HNot less
from eac
specimen
be efthe
section,
sheet-ty
not less
the thin

lot.

4.3.4 Three tea
purchase

4.3.5 Specimen
the same

castingsi

0.250 in
specimen
corrosio

4.4 Approval:

4.4.1

r, or request for procurement.

nd Testing: )
ns to be sampled shall be the minimum number of specime

one chemical analysis specimen in accordance with")3<4.
rasting from each lot, or both.

roduction castings in accordance with 4.4.10f each par

than four tensile specimens machined from a casting or
h 1ot except when purchaser specifies @se of separately
5. Specimens shall conform to ASTM B.557 or ASTM B 557
+ 0.500 inch (12.70 mm) diameter ati the reduced paralle
subsize specimens proportional to the standard, or sta
pe specimens. If specimen locations are not shown on t
than four specimens, two from the thickest section and
nest section, shall be cut._from a casting or castings f

I specifies use of separately-cast specimens.

8 for stress—corrosion tests shall be tensile specimens
areas of castings as for tensile tests of specimens cu
Whenevertpracticable, specimens shall be not less th
ch (6.354mm) diameter at the reduced gage section. If
5 are not cut from castings but are separately-cast, st

Shall be in accordance with the following; the number

s tested:

| from each

t number.

castings
-cast

M and shall
| gage
ndard

ne drawing,
two from
rom each

nsile specimens in accordance with 3.4.2 from each lot when

taken from
E from

AN

tensile
ress—

1 specimens may be taken from the separately-cast specimens.

Sample castings from new or reworked patterns or molds and the casting

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 shal

1 be used for producing production castings.

If necessary 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
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