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2.2 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9585, www.astm.org.
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Um  Alloys by Argon
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ASTM B 557 Tension Testing Wrought and Cast Aluminum- and Magnesium- Alloy Products
ASTM B 660 Packaging/Packing of Aluminum and Magnesium Products
ASTM E 10 Brinell Hardness of Metallic Materials
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3. TECHNICAL REQ

3.1 Composition

Shall conform to the
accordance with ASTM
or ASTM E1251, or by

UIREMENTS

following percentages by weight shown in Table 1, determined by wet

ution

chemical methods in

E 34 or by spectrochemical metheds in accordance with ASTM E101, ASTIM E 227, ASTM E607,

pther analytical methods acceptable to purchaser (See 3.4.1).

TABLE 1 - COMPOSITION

3.1.1

3.2 Condition

Element min max
Copper, 4.2 5.0
Manganese 0.20 0.50
Magnesium 0.15 0.35
Ditanium 0.15 0.30
[ron -- 0.10
Zinc - 0.10
Silicon -- 0.05
Nickel -- 0.05
Fin 005
Other Elements, each -- 0.05
Other Elements, total -- 0.15
Aluminum remainder

Test results may be rounded in accordance with the “rounding off” method of ASTM E 29.

Solution heat treated and naturally aged to the T4 temper (See AS1990).

3.3 Casting

Castings shall be produced from metal conforming to 3.1, determined by analysis of a specimen (3.4.1) cast after the last

melt addition.
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3.4 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 after the last melt addition and shall be tested to qualify the melt lot as in 3.1.

Spectrochemical samp

le shall be prepared in accordance with ASTM E 716.

3.4.2 Tensile Specimens shall be produced as follows:

3.4.2.1

Specimens Cut from Castings

Shall be removed after

diameter at the reducgd parallel gage section, subsize specimens proportional to the standard,

specimens, as requireq

3.4.2.2 Separately-C

Shall conform to ASTNI B 557 and shall be cast from each melt, after the last'melt addition. Spe

molds representing the
the specimen when ap

3.5 Heat Treatment

solution heat tieated and naturally aged in accordance:with AMS 2771 to produce the prope

3.5.1  No specific he|
3.6.2, 3.6.3. Fg
holding at hea
0.25, and quer

3.5.2 For slowly soli

solution heat tr

to 940 to 960 °

holding at heat
3.6 Properties

Castings and represe

requirements (See 8.4):

heat treatment and machined to conform to ASTM B 557, and shall be eithe
by 3.6.1.1.
ast Specimens

mold used for castings. Chills are not permitted on teSt specimen cavity ex
broved in accordance with 4.4.2.

at treatment instructions are specified, but eastings and representative tens
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dified and/or heavy wall castings (e.g., sand castings having 3/4 to 2 inche
pat by heating to 900 t0.920 °F (480 to 495 °C), holding at heat for 2 hours £ 0
F (505 to 515 °C), helding at heat for 2 hours * 0.25, raising temperature to 9§
for 12 hr + 0.25, and-gquenching and age at room temperature for not less than

ntative<tensile specimens produced in accordance with 3.4.2 shall cor

0.500 inch (12.70mm)
pbr standard sheet-type

Cimens shall be cast in
Cept on the end face of

ile specimens shall be
rties specified in 3.6.1,
D60 °F (505 to 515 °C),
g at heat for 8 hours +

(20 to 50 mm) walls),
25, raising temperature
5 °F £ 10 (530 °C = 5),
72 hours.

form to the following

3.6.1

Tensile Properties

TS

Shall be as follows, determined in accordance with ASTM B 557; 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. Castings with
nominal wall thickness greater than 1.0 inch (25.4 mm) shall have properties as specified by the cognizant engineering

organization.
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3.6.1.1  Specimens Cut From Castings

The average of not less than 4, and preferably 10, specimens cut from thick and thin sections of a casting or castings shall
be as follows:

3.6.1.1.1  Designated Casting Areas

Shall be as shown in Table 2:

TABLE 2
Property Value
Tensile Strength, min 500 ksi (345 MPa)
Yield Strength at 0.2% Offset, min 300 ksi (205 MPa)
Elongation in 2 inches or 4D, min 10%

3.6.1.1.2  Casting Arpas Other than Designated Areas

Shall be as shown in Thble 3:

TABLE 3
Property Value
Tensile Strength, min 450 ksi (310 MPa)
Yield Strength at 0.2% Offset, min 260 ksi (180 MPa)
Elongation in 2 inches or 4D, min 8%

3.6.1.1.3  When properties other than those of 3.6.1.1.1 or 316.1.1.2 are required, tensile specimens as in 4.3.3 taken
from locatfons indicated on the drawing, from a'€asting or castings chosen at random to represent the lot,
shall havel the properties indicated on the -drawing for such specimens. Property fequirements for such
specimeng may be designated in accordance-with AMS 2360.

3.6.1.2  Separately-Gast Specimens

Shall be as shown in Thble 4:

TABLE 4
Property Value
Tensile Strength, min 500 ksi (345 MPa)
Yield-Strength at 0.2% Offset, min 300 ksi (205 MPa)
Elongation in 2 inches or 4D, min 10%

3.6.2 Stress-CorrosionResistance

Specimens as in 4.3.5, cut from castings and tested in accordance with ASTM G 44 at a stress of 75% of the specified
minimum vyield strength, shall meet the requirements of ASTM G 44.

3.7 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.

3.7.1  When acceptance standards are not specified, Grade C of AMS 2175 shall apply.

3.7.2 Methods of inspection and frequency of inspection shall be as agreed upon by purchaser and vendor. A “Casting
Class” of AMS 2175 may be selected to specify the method and frequency of inspection.
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3.7.3 Castings shall be produced under radiographic control. This control shall consist of 100% radiographic inspection
of castings until process control factors (4.4.2) have been established to ensure production of acceptable castings.
Unless otherwise specified by purchaser, continued radiographic inspection of production castings shall be
performed at a frequency determined by the vendor to ensure continued maintenance of internal quality.

3.7.3.1 Radiographic inspection shall be conducted in accordance with ASTM E 1742, unless otherwise specified by

purchaser.

3.7.4 When specified by purchaser, castings shall be fluorescent penetrant inspected using a method specified by
purchaser, or, if not specified, a method in accordance with ASTM E 1417.

3.7.5 Castings shall not be peened, plugged, impregnated, or welded unless authorized by purchaser.

3.7.5.1  When authofized by purchaser, welding in accordance with AMS 2694 or other weldingd program approved by

purchaser mpy be used.
4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility fof Inspection

The vendor of castingp shall supply all samples for vendor’'s tests and shall\be responsible for
required tests. Purchaser reserves the right to sample and to perform any“confirmatory testing
ensure that the castings conform to specified requirements.

4.2 Classification of [Tests

4.2.1 Acceptance Tgsts
Composition (3.1), te
separately-cast speci
represent each melt or

ile properties of specimens cut from castings (3.6.1.1) or, when specifie
ens (3.6.1.2), and quality (3.7) are classified as acceptance tests and
lot as applicable.

4.2.2 Periodic Tests
Stress-corrosion resistance (3.6.2) and-radiographic inspection following the establishment of p
factors (4.4.2) are peripdic tests and shall'be performed at a frequency selected by the vendor unlg
is specified by purchaskr.
423

Preproduction [Tests

4.2.31 requirements of this specification are classified as preproduction tests and s

the performance of all
deemed necessary to

1, tensile properties of
shall be performed to

Focess foundry control
ss frequency of testing

hall be performed prior

All technical
ator

st ortinl P2
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O Oor on € 'HfSt—afdere STTPTICTIC U o oasStTyg— o a purcmasStT,—witeT o orartgC—iT T atcT

requires reapproval as in 4.4.2, and when purchaser deems confirmatory testing to be req
4.3 Sampling

Shall be in accordance with the following:

al, processing, or both
uired.

4.3.1  One chemical analysis specimens from each melt for conformance to 3.1.
4.3.2 One or more preproduction castings in accordance with 4.4.1 of each part number.
4.3.3 Not less than four tensile specimens machined from castings from each lot except when purchaser specifies use

of separately-cast specimens. If specimen locations are not shown on the drawing, not less than four 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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4.3.4 One tensile specimen in accordance with 3.4.2 representing each lot when purchaser specifies use of separately-
cast specimens.

4.3.5 Specimens for stress-corrosion tests shall be tensile specimens taken from the same areas of castings as the
tensile tests of specimens cut from castings. When practicable, specimens shall be not less than 0.250 inch (6.25
mm) in diameter at the reduced parallel gage section. If tensile specimens are not cut from castings but are
separately cast, the stress-corrosion specimen can be taken from the separately-cast tensile specimens.

4.4  Approval

441 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 parametefs|for the process control
factors which will produce acceptable castings; these shall constitute the approved casting procedure and shall be
used for prodycing production castings. If necessary to make any change in parameters for the process control
factors, venddr shall submit for reapproval a statement of the proposed changes in processing and, when
requested, sample castings, test specimens, or both. Production castings incerporating the revised operations
shall not be sh|pped prior to receipt of reapproval.

4421 Control factgrs for producing castings include, but are not limited-0, the following. Supplier's procedure shall

identify tolerances, ranges, and/or control limits, as applicable.

Type of furnace
Furnace atmosphere
Mold composition and
Alloy additions, fluxing
Gating, risering, and ch
Core composition and
Metal pouring tempera

molding practices

pr deoxidation, and gas removal procedures

illing practices

abrication method, when applicable

ure; variation of £ 50 °F (x 30 ?C)from the established limit is permissible

Solidification and coolipg procedures

Solution heat treat and
Cleaning operations

Methods of inspection
Radiographic inspectio
44211 Any of the
be assign
designatio

4.5 Reports

aging cycles

h sampling plan, if. used

above process-control factors for which parameters are considered proprie
bd a code-designation. Each variation in such parameters shall be assi
.

ary by the vendor may
jned a modified code

4.5.1

The vendor of castings shall furnish with each shipment a report showing the results of tests for composition of
each melt and the results of tests for tensile properties of specimen cut from castings from each heat treat lot, or
when specified, of separately-cast specimen representing each heat treat lot. This report shall include the
purchase order number, melt and heat treat lot numbers, AMS 4236B, part number, and quantity.

4.6 Resampling and Retesting

If any specimens used in the above tests fails to meet the specified requirements, disposition of the castings may be
based on the results of testing two additional specimens for each original nonconforming specimen. Failure of any retest
specimen to meet the specified requirements shall be cause for rejection of the castings represented and no additional
testing shall be permitted. Results of all tests shall be reported.
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