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2.2 ASTM Publications: Available from ASTM, 1916 Race Street, Philadelphia, PA
19103-1187.

ASTM B 557 - Tensign 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 Magnhesium Products

ASTM E 10 - Brinell Hardness of Metallic Materials

ASTM E 34 - Chemical Analysis of Aluminum and Aluminum Alloys

ASTM E55—=Reference—Radiographs—for—Inspectionrof—Atuminum and Magnesium

Castings

3. TECHNICAL REQUIREMENTS:

3.1 Composfition: Shall conform to the following percentages by wefight,
® determfined by wet chemical methods in accordance with ASTM E 3#, by
spectrpchemical methods, or by other analyticalsmethods acceptpble to

purchager:

min max
Silicon 4.5 - 5.5
Copper 1.0 - 1.5
Magnesium 0.40 - 0.6
Iron (3.1.1) - 0.6
Manganese (3.1.1) — 0.50
Zinc - 0.35
Titanium - 0.25
Chromium - 0.25
Other Impurities, each - 0.05
Other Impurities, total - 0.15
Aluminum remainder

3.1.1 If ifon content exceeds 0.45, manganese content shall be not|less than
one-half the-iron content.

3.2 Conditioni Solution heat treated and overaged.

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.

3.3.1 A melt shall be the metal withdrawn from a batch furnace charge of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metal withdrawn from one continous furnace in not more than eight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
0 consecutive hours and solution heat treated and overaged in the same heat
treat batch.

3.4 Cast Test Specimens: Chemical analysis specimens and tensile specimens shall
be cast as follows:

3.4.1 Chemical Analysis Specimens: Shall be cast from each melt and shall be of
0 any suitable size and shape.

3.4,2 Tensile Specimens: Shall be cast with each lot of castings, shall of
0 standa i ith

0.500 jnch (12.70 mm) diameter at the reduced parallel gage-sgqction, and
shall be cast to size in permanent molds. Metal for the speécimens shall be
part of the melt which is used for the castings. for castings
is given any treatment, such as fluxing or cooling and*eheating, the metal
for the specimens shall be a portion of the metal so)treated gnd, during
such treatment, shall be heated to the same maximum temperaturde and held for
approximately the same time as the molten metal for the castings. The
temperature of the metal during pouring of the specimens shall be not lower
than that during pouring of the castings.

3.5 Heat Treatment: A1l castings and separately-cast tensile specimens shall be

® solution|heat treated in accordance with(AMS-2771 and overaged in accordance
with 3.5[1; at least one set of speciméns shall, during each stage of heat
treatmengt, be put into a batch-type.furnace with each lToad of castings or into
a contintious furnace at intervals of not longer than three hourg.

3.5.1 Castings and separately-cast-tensile specimens shall, after s¢lution heat
treatmgnt, be overaged bycheating to 475°F + 10 (246°C + 6), holding at heat
for not less than five hours, and cooling in air.

L

3.6 Properties: Castings-and separately-cast tensile specimens produced in
accordance with 3.4.2-shall conform to the following requirements;

3.6.1 Tensilp Properties: Shall be as follows, determined in accordance with
0 ASTM B[ 557 or.ASTM B 557M; conformance to the requivements of [3.6.1.1 shall
be usefl asithe basis for acceptance of castings except when purchaser
specifiesthat 3.6.1.2 applies:

3.6.1.1 Separately-Cast Specimens:

Tensile Strength, minimum 34,000 psi (234 MPa)
Yield Strength at 0.2% Offset, minimum 27,000 psi (186 MPa)
Elongation in 4D, minimum 1%
-3 -
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3.6.1.2 Specimens Cut From Castings: Shall be as follows, determined on specimens
0 as in 4.3.4:

Tensile Strength, minimum 25,500 psi (176 MPa)
Yield Strength at 0.2% Offset, minimum 20,000 psi (138 MPa)

3.6.1.2.1 MWhen properties other than those of 3.6.1.2 are required, tensile
0 specimens taken from locations indicated on the drawing, from a casting
or castings chosen at random to represent the 1ot, shall have the
propert1es 1nd1cated on the draw1ng for such spec1mens Property
A (A A 4. (A 4 Oi

3.6.2 Hardress
hardn
accor
basis

3.7 Quality:

3.7.1 Casti
condiltion, sound, and free from foreign materials and from inperfections

detrimental to usage of the castings.

3.7.1.1 Casltings shall have smooth surfaces-and shall be well cleared.

3.7.2 Castipngs shall be produced under\radiographic control. This |control shall
consilst of radiographic examipation of castings in accordancqd with AMS-2635
untill proper foundry technique, which will produce castings firee from
harmflul internal imperfections, is established for each part |number and of
production castings as necessary to ensure maintenance of safjisfactory

quatifty.

3.7.3 HWhen |specified, castings shall be subjected to fluorescent penetrant
inspection in actordance with AMS-2645, to contrast dye penetirant inspection
in acfcordance with AMS-2646, or to both.

3.7.4 Radiographic, fluorescent penetrant, contrast dye penetrant, jand other
qualify standards shall be as agreed upon by purchaser and vendor.
ASTM E“155 may be used to define radiographic acceptance stanhards.

3.7.5 Castings shall not be reworked by peening, plugging, welding, or other
methods without written permission from purchaser.

3.7.5.1 HWhen permitted in writing by purchaser, imperfections in castings may be
0 removed and the castings reworked 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 purchaser,
designating the method to be used.
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4.1

4.2.2

4. 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: Except as specified in 4.2.1, tests for all technical
requirements are acceptance tests and preproduction tests and shall be
performed prior to or on the first-article shipment of a casting to a
purchaspr, on each meTt or Tot as appTicable, when a change in]ingredients
and/or processing requires reapproval as in 4.4.2, and when(pufchaser deems
confirmptory testing to be required.

Tensifle properties of specimens cut from castings shall be de¢etermined only
when gspecified by purchaser or when separately-cast) specimens are not
availpble. Tensile properties of separately-cast specimens peed not be
determined when tensile properties of specimens cut from castings are
determined.

For dfirect U.S. Military procurement, subsStantiating test data and, when
requejsted, preproduction test materialgshall be submitted to|the cognizant
icer, or

At lejast one chemical analysis specimen in accordance with 3}4.1 from each
melt,l a casting from each lot, or both.

Three| separately-cast specimens in accordance with 3.4.2 representing each
lot except when properties are required from specimens cut from castings.

Two pireproduction castings in accordance with 4.4.1 of each part number.

One more castings from each lot when properties are requitred from
speciEens machined from castings. Specimens shall conform tp ASTM B 557 or
ASTM i er 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, if specimen locations are not shown on the
drawing, not less than four tensile specimens, two from the thickest section
and two from the thinnest section, shall be cut from a casting or castings
from each lot.
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= N Distributed under license from the IHS Archive
— = A



https://saenorm.com/api/?name=bb6f8b9fb2529e6b08259b81478a240c

SAE AMSx42806 90 EE 8357340 00L72&1 9 N

SAE  AMS-4280 Revision G

N,

4.4 Approval:

4,4.1 Sample castings from new or reworked 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 shall be used for producing production castings., If necessary to make
any change in parameters for the process control factors, vendor shall
submi t[for Teapprova of the proposead o[ processing and,
when rpquested, test spec1mens, sample castings, . or both Production
castings incorporating the revised operations shall not beCshipped prior to
receipft of reapproval.

4.4,2.1 Contyol factors for producing castings include, but-are not [limited to,

0 the Following:

Type| of furnace

Furnpce atmosphere

Gatipg and risering practices

Fluxjng or deoxidation procedure

Metal pouring temperature; variationl‘of +50°F (+28°C) from the established
Tipit is permissible

Soligification and cooling procedures

Sotution heat treatment and overaging cycles

Cleaping operations

Methods of inspection

4.4,2.1.1 Any of the above process control factors for which parametprs are

copsidered proprietary by the vendor may be assigned a codp
degignation. Each' variation in such parameters shall be apsigned a
modified code.designation.

4.5 Reports:| The vendor of castings shall furnish with each shipmenft a report

¢ showing the results of tests for chemical composition of at least one casting

or of a separately-cast specimen from each melt, the results of tests for

tensile »roperties of separately cast spec1mens representing each lot or of

specimens—t of of —3 ests for

hardness of castings from each 1ot This report shall 1nc1ude the purchase

order number, lot number, AMS-4280G, part number,-and quantity.
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