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1. SCOPE:

1.1 Form:| This specification covers an aluminum alloy in the form |of sand
castings.

1.2 Appligation: Primarily for parts requiring high ductility and|operating in
service up to 250°F (121°C).

2. APPLICABLE DOCUMENTS: The following publications form a part of this
specification to the extent specified herein. The latest issue pf SAE
publications shall apply. The applicable@issue of other publications shall
be the issue in effect on the date of the purchase order.

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive,| Warrendale,
PA 15096-0001.

2.1.1 Aerpspace Material Specifications:

AMY 2360 - Room Temperature Tensile Properties of Castings
AMS 2635 - Radiographic Inspection

AMY 2645 - Fluoreseent Penetrant Inspection

AMY 2646 - Contrast Dye Penetrant Inspection

AMY 2694 - Repair Welding of Aerospace Castings

AMY 2804 - (TIdentification, 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 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

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 1585 _- Reference Radiographs for Inspection of Aluminum and Magnesium
Castings

3.  TECHNICAL |REQUIREMENTS:

3.1 Compositipn: Shall conform to the following percentages by weight, determined

@ by wet chemical methods in accordance with ASTM E 344 by spectrochemical
methods, |or by other analytical methods acceptable ,to0purchaser:

min max
Magnesium 6.2 -75
Titanium 0.10 - 0.25
Manganese 0.10 - 0.25
Beryllium 0.003 - 0.007
Iron .- 0.15
Silicon .- 0.15
Copper - - 0.05
Boron .- 0.002
Other Impurities, each - - 0.05
Other Impurities, total 0.15
Aluminum remainder

3.2 Condition: As cast.

3.3 Casting: | Castings“ shall be produced in lots from metal conforming to 3.1.
Metal remelted<from previously analyzed Ingot may be poured direftly Into
castings.| Fufmace or ladle additions of grain-refining elements pr alloys
are perm|ssible. Molten metal taken from alloying furnaces, with|or without
additions “of fuuudly operating—scrap (gdtca, 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.

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 he 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

eight c

onsecutive hours.
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3.4 Cast Test Specimens: Chemical analysis specimens and tensile specimens shall

be cast as follows:

3.5

Chemical Analysis Specimens: Shall be cast from each melt and shall be of
any convenient size, shape, and form.

Tensile Specimens: Shall be cast with each lot of castings, shall be of
standard proportions conforming to ASTM B 557 or ASTM B 557M with 0.500
inch (12.70 mm) diameter at the reduced parallel gage section, and shall be
cast to srze In molds made of the regular foundry mix of sand without using
¢ hi Hs—Metal—fer—the—speeimen which is used
for the castlngs If the metal for castlngs is given any.tr¢atment, such
as fluxing or cooling and reheating, the metal for the speeimens shall be a
porfion of the metal so treated and, during such treatment, shall be heated
to the same maximum temperature and held for approximately the same time as
the | molten metal for the castings. The temperaturé~of the metal during
poufring of the specimens shall be not lower than _that duringl pouring of the
castfings.

Propefrties: Castings 1.0 inch (25 mm) and under in nominal wall thickness
and
speci

0 pounds (23 kg) and under in weightyand representative [tensile
ens produced in accordance with 33472 shall conform to [the following

requirements; properties of castings over’1.0 inch (25 mm) in phominal wall

th

purchaser and vendor:

3.5.1

3.5.1.1

3.5.1.2

3.5.1.2.1

ickn

ss or over 50 pounds (23 kg) .in“weight shall be as agregd upon by

Tensile Properties: Shall beCas follows, determined in accofrdance with
ASTM B 557 or ASTM B 557M; conformance to the requirements| of 3.5.1.1 shall
be used as the basis forwacceptance of castings except when |purchaser
spelcifies that the requirements of 3.5.1.2 apply:

Sgparately-Cast Specimens:
Tensile Strength, minimum 35.0 ksi[(241 MPa)
Yjeld Strength at 0.2% Offset, minimum 18.0 ksi|(124 MPa)
Elongation Jin 40, minimum 9%
Speciméns Cut from Castings or from Integrally-Cast Specimlens: Specimens
ap“in 4.3.4 shall meet the following requirements:
Tensile Strength, minimum 26.5 ksi (183 MPa)
Yield Strength at 0.2% Offset, minimum 13.5 ksi ( 93 MPa)
Elongation in 40, minimum 2.5%

When properties other than those of 3.5.1.2 are required, tensile
specimens as in 4.3.4 machined from locations indicated on the drawing,
from a casting or castings chosen at random to represent the lot, shall
have the properties Indicated on the drawing for such specimens.
Property requirements may be designated in accordance with AMS 2360.
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3.5.2

3.6

3.6.1

3.6.1.1
3.6.2

3.6.3

3.6.4

3.6.5

3.6.5.1

3.6.6

4.1

4.2

4.2.1

Hardness: Castings, except at gate and riser locations, should have
hardness not lower than 70 HB/10/500 or 75 HB/10/1000, determined In
accordance with ASTM E 10, but castings shall not be rejected on the basis
of hardness if the tensile property requirements of 3.5.1.2 are met.

Quality:

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.

Castinlgs shall have smooth surfaces and shall be well cleaned

Castings shall be produced under radiographic control. This control shall
consis{ of radiographic examination of castings in accordanhce with AMS 2635
until proper foundry technique, which will produce casgiings freq from
harmfyl internal imperfections, is established for each part number and of
produclion castings as necessary to ensure maintenance of satisfactory
quality.

When [specified, castings shall be subjected:to fluorescent pengtrant
inspecfion in accordance with AMS 2645, to.-contrast dye penetrant
inspectjon in accordance with AMS 2646,~0f both.

Radiographic, fluorescent penetrant,scontrast dye penetrant, and other
quality | standards shall be as agreed“upon by purchaser and vendor.
ASTM E 155 may be used to defife radiographic acceptance standards.

Castings shall not be repaired by peening, plugging, welding, or other
methods without written permission of purchaser.

When permitted in writing by purchaser, defects in castings may be
remojed and the castings reworked by welding in accordance witH AMS 2694.

Castings shall not be impregnated, chemically treated, or coated to prevent
leakage unless )specified or allowed by written permission of purchaser
designgting Ahe" method to be used.

QUALITY ASSURANCE PROVISIONS:

Responsibility for Inspection: The vendor of castings shall supply all
samples for vendor's tests and shall be responsible for performing all
required tests. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed necessary to ensure that the castings conform to
the requirements of this specification.

Classification of Tests:

Acceptance Tests: Except as specified in 4.2.1.1, tests for composition
(3.1), tensile properties of separately-cast specimens (3.5.1.1) or, when
specified by purchaser, of specimens cut from castings or from
Integrally-cast coupons (3.5.1.2), and quality (3.6) are acceptance tests
and shall be performed on each melt or lot as applicable.
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Tensile properties of specimens cut from castings or from Integrally-cast
coupons shall be determined only when specified by purchaser or when
separately-cast specimens are not available. Tensile properties of
separately-cast specimens need not be determined when tensile properties
of specimens cut from castings or from integrally-cast coupons are

Tests for hardness (3.5.2) are periodic tests

and shall be

performed at a frequency selected by the vendor unless frequency of testing

Tests for all technical requirements. ar;

shipment of a casting to a purchaser, when a change in |mate
processing requires reapproval as in 4.4.2, and when pufchaser
contirmatory testing to be required.

Fgr direct U.S. Military procurement, substantiating test da
reqguested, preproduction test material shalhbe submitted t
cggnizant agency as directed by the preguring activity, co

roduction tests and shall be performed prior to or mp’ t

or request for procurement.

Except as permitted by 4.3.4.1, one or more castings from ea

bast one chemical analysis specimen in accordance with 3.4
, a casting from each lot{or both.

separately-cast tensiles-specimen in accordance with 3.4.2

pt when purchaser reguires properties of specimens cut fr
integrally-cast specimens.

n properties machined from castings are required. Size, |

Shall be in accofdance with the following:

e
he first-article
fial and/or
deems

ta and, when

b the
ntracting

.1 from each

from each lot
bm castings or

cast one preproduction casting in accordance with 4.4.1 of each part

ch lot
pbcation, and

er.0f specimens machined from castings shall be as speci
ihg' or as agreed upon by purchaser and vendor. When si

ing or castings from each lot.

ied on the
e, location,
ens, two from
be cut from a

When permitted by purchaser, tensile specimens conforming to ASTM B 557

determined.
4.2.2 Periodic Tests:
is specified by purchaser.
423 Preproduction Tests:
pre
4.2.3.1
officer,
4.3 Samplihg and Testing:
@
4.3.1 At |4
@ melt
4.3.2 One
@ EeXCE
from
433 At |
@ number.
4.3.4
@ whe
num
dra
and
the
cast
4.3.4.1
@

or ASTM B 557M excised from integrally-cast coupons may be used in lieu
of separately-cast specimens (4.3.2) or specimens cut from a casting or

castings (4.3.4).

Size, number, and location of integrally-

shall be as specified by purchaser.

cast coupons
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