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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.

ASTM B 557
ASTM B 557M
ASTM B 660
ASTME 29
ASTM E 34
ASTM E 101
ASTM E 227

ASTM E 607

ASTM E 716
ASTM E 1251

ASTM E 1417
ASTM E1742

3. TECHNICAL RE(
3.1 Composition
Shall conform to the

or by other analytical

Tension Testing VWrought and Cast Aluminum- and Magnesium-Alloy Products
Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy Products (Metric)
Packaging/Packing of Aluminum and Magnesium Products
Using Significant Digits in Test Data to Determine Conformance with Specifications
Chemical Analysis of Aluminum and Aluminum-Base Alloys
Spectrographic Analysis of Aluminum and Aluminum Alloys by the Point-to-Plane Technique
Optical Emission Spectrometric Analysis of Aluminum and Aluminum Alloys by the Point-to-Plane

_.Feeh'ﬂ"QUU

Technique, Nitrogen Atmosphere

Liquid Penetrant Examination
Radiographic Examination

DUIREMENTS

methods acceptable to purchaser (See.34.1).

TABLE 1 = COMPOSITION

Atomic Emission Spectrometric Analysis of Aluminum and Aluminum Alloys

Sampling Aluminum and Aluminum Alloys for Spectrochemical Analysis
Optical Emission Spectrometric Analysis of Aluminum andcAluminufn  Alloys by Argon
Atmosphere, Point-to-Plane, Unipolar Self-Initiating Capacitor Discharge

percentages by weight shown in Table 1, detérmined by wet chemical method
ASTM E 34, by specijrochemical methods in accordance with ASTM E 101, ASTM E 227, ASTM E §

Element Min max
Silicon 6.5 7.5
Iron (3.1.1) - 0.6
Copper -- 0.25
Manganese (3.1.1) -- 0.35
Magnesium 0.20 0.45
Zinc - 0.35
Fitanium - 0.25
Other Elements, each - 0.05
Other Elements, total - 0.15
Aluminum remainder

3.1.1  [firon exceed

s-0045, manganese content shall be not less than one half the iron content.

by the Point-to-Plane

s in accordance with
07, or ASTM E 1251,

3.1.2 Testresults may be rounded in accordance with the “rounding off* method of ASTM E 29.

3.2 Condition

Solution and precipitation heat treated to the T6 temper. (See AS1990).

3.3 Castings

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 Cast Test Specimens

Chemical analysis specimens and tensile specimens shall be cast as follows:

3.4.1

Chemical Analysis Specimen

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 sample shall be prepared in accordance with ASTM E 716.

3.4.2 Tensile Specimens

3421

3422

3.5 Heat Treatmen

Unless spemmens cut from a castmg are spemf ied by purchaser separately-casl specimens conforming to
—Specimens shall be cast

processed

, $uch specimens shall
be removefl after heat treatment, shall be machined to conform to ASTMB 657 or ASTM B 557M, and shall be
either 0.50p inch (12.70 mm) diameter at the reduced parallel gage section, subsize spegmens proportional to
the standaid, or standard sheet-type specimens, as required by 3.6 1.

Castings and repres¢ntative tensile specimens shall be solution ang,precipitation heat treated in gccordance with AMS
2771. Unless specimens cut from a casting or from integrally-cast.Coupons are specified, at least gne set of separately-
cast tensile specimeps shall, during each stage of heat treatment, be put into a batch-type furnace with each load of

castings or into a continuous furnace at intervals not longer than three hours.
3.6 Properties

Castings and represgntative tensile specimens shalhconform to the following requirements:

36.1

Tensile Propgrties

Shall be as follows, dletermined in accordance with ASTM B 557 or ASTM B 557M; conformance t¢ the requirements of
3.6.1.1 shall be used as basis for acceptance of castings except when purchaser specifies that refjuirements of 3.6.1.2

apply:
36.1.1

Shall be as shown in [Table 2.

36.1.2

36.1.21

Separately{Cast Specimens

TABLE 2 - MINIMUM TENSILE PROPERTIES

Property Value
Tensile Strength 30.0 ksi (207 MPa)
Yield Strength at 0.2% Offset 20.0 ksi (138 MPa)
Elongation in 4D 3.0%

Specimens Cut from a Casting or from Integrally-Cast Coupons
Shall be as shown in Table 3.

TABLE 3 - MINIMUM TENSILE PROPERTIES

Property Value
Tensile Strength 22.5 ksi (155 MPa)
Yield Strength at 0.2% Offset 15.0 ksi (103 MPa)

Elongation in 4D 0.7%
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36.1.2.2 When properties other than those of 3.6.1.2.1 are required, tensile specimens as in 4.3.4 taken 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.

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 i
Class” of AMB 2175 may be selected to specify the method and frequency of inspection,

d vendor. A “Casting

3.7.3 Castings sha]l be produced under radiographic control. This control shall consist 0f\.100% radiographic inspection
of castings uptil process control factors (4.4.2) have been established to ensure production of acceptable castings.
Unless othenwise specified by purchaser, continued radiographic inspectionCof productipn castings shall be
performed at|a frequency determined by the vendor to ensure continued maintenance of inteqnal quality.

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

I 3.7.4 When speciflfed by purchaser, castings shall be fluorescent(penetrant inspected using a|method specified by
purchaser, o1, if not specified, a method in accordance with ASTM E 1417.

3.7.5 Castings shall not be peened, plugged, impregnated, oraelded unless authorized by purchager.

3.7.51 When authorized by purchaser, welding in accordance with AMS 2694 or other welding program approved by
purchaser may be used.

4. QUALITY ASSURANCE PROVISIONS
4.1 Responsibility for Inspection

The vendor of castirjgs shall supply all samples for vendor's tests and shall be responsible for te performance of all
required tests. Purchlaser reserves the Tight to sample and to perform any confirmatory testing deemed necessary to
ensure that the castings conform to specified requirements.

4.2 Classification of Tesis

421 Acceptance Tests

Except as specified in 4.2.1.1, composition (3.1), tensile properties of separately-cast specimens (3.6.1.1) or, when
specified, tensile properties of specimens cut from a casting or from integrally-cast coupons (3.6.1.2.1), and quality (3.7)
are acceptance tests and shall be performed to represent each melt or heat treat lot as applicable.

4211 Tensile properties of specimens cut from a casting or from integrally-cast coupons shall be determined 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 a casting or from
integrally-cast coupons are determined.

4.2.2 Periodic Tests

Radiographic inspection (3.7.3) following the establishment of process control (4.4.2) is a periodic test and shall be
performed at a frequency selected by the vendor unless frequency of testing is specified by purchaser.
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423

Preproduction Tests

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 material and/or processing requires reapproval as in 4.4.2, and when purchaser
deems confirmatory testing to be required.

4.3 Sampling and Testing

Shall be in accordance with the following:

One chemical analysis specimen in accordance with 3.4.1 from each melt for conformance to 3.1.

) or integrally-cast coupons (4.3.5) are specified.

preproduction castings in accordance with 4.4.1 of each part number.

conformance to 3.6.1.2.1. When specimen locations are notishiown on the ¢

specimens fijom the thickest section and two or more from the thinnest‘section shall be

each heat treat lot.

specimens from integrally-cast coupons are specified, four or more tensilg
Im each heat treat lot for determining conformance.t0-3.6.1.2.1.

purchaser before castings for produetion use are supplied, unless such ap

will produce acceptable castings; these shall constitute the approved casting p
ucing production castings.-Vendor shall also establish a procedure for product

pecimens cut from a

specimens cut from a casting are specified, one or more castings from egch heat treat lot for
rawing, two or more
cut from a casting or

specimens shall be

hgs from new or reworked tooling (i.e.,:patterns, molds, dies, etc.) and the castipng procedure shall be

proval be waived by

establish, for production of sample castings of each part number, parameters for the process control
ocedure and shall be
on of separately-cast

tensile specinens, but these contrelfactors need not be identical to those used for production of castings. Method
for productiop of separately-cast tensile specimens shall be consistent for all cast material. [If necessary to make

parameters for the process control factors, vendor shall submit for reappro

| a statement of the

proposed changes in proeessing and, when requested, test specimens, sample castings| or both. Production

castings incofporating therevised operation shall not be shipped prior to receipt of reapproval.

431

43,2 One tensile
casting (4.3.4

4.3.3 One or more

434 When tensilg
determining
castings from

435 When tensild
machined fro

44 Approval

441 Sample casti
approved by
purchaser.

442 \endor shall
factors which
used for pro
any change i

4421

Control fagtors_for producing castings and separately-cast tensile specimens include, but
upplier's procedures shall identify tolerances, ranges, and/or control limits, as applicable.

following.

Type of furnace
Furnace atmosphere
Alloy additions, fluxing, deoxidation, and gas removal procedures

Gating and risering practices

Mold composition and molding practice

Core composition and fabrication method, when applicable

Metal pouring temperature: variation of 50 °F (10 °C) from the established limit is permissible
Solidification and cooling procedures

Solution and precipitation heat treat cycles

Straightening procedure, when applicable

Cleaning operations
Methods of inspection
Radiographic inspection sampling plan, if used

re not limited to, the
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