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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 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 594 Ultrasonic Inspection of Aluminum-Alloy Wrought Products for Aerospace Applications

ASTM B 660 Packaging/Packing of Aluminum and Magnesium Products

ASTME 10 Brinell Hardness of Metallic Materials

ASTME 29 Standard Practice for Using Significant Digits in Test Data to Determine Conformance with
Specifications

ASTME 34 Chemical Analysis of Aluminum-Base Alloys L

ASTM E 607 Optical Emission Spectrometric Analysis of Aluminum Alloys by the(Poipt-to-Plane Technique,
Nitrogen Atmosphere

ASTME 716 Sampling Aluminum and Aluminum Alloys for Spectrochemical Analysis

ASTM E 1251 Analysis of Aluminum and Aluminum Alloys by Atomic Emission‘Spectrometry

ASTM E 1417 Liquid Penetrant Inspection

ASTM E 1742 Radiographic Examination

3. TECHNICAL REQUIREMENTS
3.1 Composition
Shall conform to the gercentages by weight shown in Table 1, determined by wet chemical methgds in accordance with
ASTM E 34, by spectiochemical methods in accordance with ASTM E 227, ASTM E 607, or ASTIM E 1251, or by other

analytical methods acdeptable to purchaser (See 3.4.1).

TABLE 1">COMPOSITION

Element min max
Silicon - 0.40
Iron - 0.50
Copper 1.2 2.0
Manganese -- 0.30
Magnesium 2.1 29
Chromium 0.18 0.28
Zinc 5.1 6.1
Titanium - 0.20
Other Elements, Each e 0.05
Other Elements, Total - 0.15
Aluminum remainder

3.1.1  Test results may be rounded by the "rounding off* method of ASTM E 29.
3.2 Condition

3.2.1 Centrifugal castings shall be densified by hot isostatic pressing, then solution and precipitation heat treated to the
T61 condition.

3.3 Centrifugal Castings

3.3.1 Centrifugal 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
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 as in 3.1. The method for
control of any subsequent additions prior to pouring (i.e., grain refining, correction for magnesium fade, etc.) shall be
documented as a control factor (See 4.4.2). Spectrochemical sample shall be prepared in accordance with ASTM E 716.

3.4.2 Tensile Specimens

Separately-cast spemmens conformlng to ASTM B 557 or ASTM B 557M shall be cast by the same method from each
melt after the last melt a nitted on test specimen
cavity except on the ¢nd face of the specimen when approved in accordance W|lh 4 4.2. Tensile specimens shall be
processed through HIF and heat treatment with each heat treat lot and tested for conformance'to 3/6.1.1. When specified,
test specimens from integral cast bars or specimens conforming to ASTM B 557 or ASTM B,557M(taken from the casting
may be used instead off separately cast specimens.

3.4.21 When purchiaser specifies specimens cut from a casting or from integrally-cast coupons| such specimens shall
be removed [after all thermal operations, including HIP, and tested for confermance to 3.6J1.1.

3.5 Heat Treatment
Shall be in accordancg with AMS 2771 and as follows:

3.5.1 Solution heat tfeating temperature shall be 875 °F + 10 (468.°C t 6).
3.5.2 Precipitation hgat treating temperature shall be 250 °*F¥'10 (121 °C £ 6).
3.6 Properties

Castings and represgntative tensile specimens produced in accordance with 3.4.2 shall confform to the following
requirements:

3.6.1 Tensile Propeities

Shall be as follows, dgtermined in aecordance with ASTM B 557 or ASTM B 557M; conformance |to the requirements of
3.6.1.1 shall be used 3s basis for-aCceptance of the lot except when purchaser specifies that the requirements of 3.6.1.2

apply:

3.6.1.1  Separately-gast ‘Specimens, specimens cut from integrally-cast coupons, or specimens gut from any area of a
centrifugal cpsting shall have the properties shown in Table 2.

TABLE 2 - MINIMUM TENSILE PROPERTIES, INCH-POUND UNITS

Property Value
Tensile Strength 74.0 ksi (510 MPa)
Yield Strength at 0.2% Offset 64.0 ksi (441 MPa)
Elongation in 4D 4%

3.6.1.2 When properties other than those of Table 2 are required, tensile specimens taken from locations indicated on
the drawing, or from a casting or castings chosen at random to represent the heat treat lot, shall have the
properties indicated on the drawing for such specimens. (See 8.5) Property requirements may be designated in
accordance with AMS 2360.

3.7 Quality

3.7.1 Centrifugal 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 centrifugal castings.
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define ultrasonic acceptance standards.
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cceptance standards.

When acceptance standards are not specified, Grade B of AMS 2175 shall apply. ASTM B 594 may be used to

Methods of inspection and frequency of inspection shall be as agreed upon by purchaser and vendor. A “Casting

When specified, centrifugal castings shall be subjected to ultrasonic inspection in accordance with ASTM B 594 to

When specified, centrifugal castings shall be etched to produce a surface suitable for visual inspection. Surfaces

shall be evaluated for discontinuities to the specified acceptance standards and, if removed so they do not

Cceptable.

be produced under radiographic control. This control shall consist of(1.00%

of castings uniil process control factors (4.4.2) have been established to ensure production
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4,21 Acceptance TTSIS

Except as specified in 4.2.1.1, composition (3.1), tensile properties of specimens of separately-cast specimens (3.6.1.1),
quality (3.7.1), and, when specified, ultrasonic inspection (3.7.7) and fluorescent penetrant inspection (3.7.8) are
acceptance tests and shall be performed to represent each melt or heat treat lot as applicable.

4211

Tensile properties of integrally-cast coupons or specimens machined from castings shall be determined when

specified by purchaser or when separately-cast specimens cannot be obtained. Tensile properties of integrally-
cast coupons or separately-cast specimens need not be determined when tensile properties of specimens cut
from centrifugal castings are determined.

4.2.2 Periodic Tests

Radiographic inspection (3.7.6) 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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4.2.3 Preproduction Tests

All technical requirements are preproduction tests and shall be performed prior to or on the first-article shipment of a
centrifugal 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.

43 Sampling and Testing

Shall be in accordance with the following:

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

4.3.2 One or more 4eparately-cast tensile specimens in accordance with 3.4.2 from each HIPard heat treat lot, except
when purchaser specifies specimens cut from a casting or integrally-cast coupons as it4.34.

4.3.3 One or more preproduction castings in accordance with 4.4.1 of each part number.

4.3.4 One or more ¢astings from each heat treat lot when properties are required.from specimgns cut from a casting.
For determining conformance to the requirements of 3.5.1.1, if specimen,locations are not shown on the drawing,
two specimeng from the thickest section and two specimens from thedhinnest section, sha|l be cut from a casting
or castings from each heat treat lot.

4.3.4.1 When permitted by purchaser, tensile specimens conforming.to ASTM B 557 or ASTM| B 557M excised from
integrally-cagt coupons may be used in lieu of separately=cast specimens (4.3.2) or ppecimens cut from a
casting or gastings (4.3.4). Size, number, and location.of integrally-cast coupons shall be as specified by
purchaser.

4.4 Approval
441 The manufactring procedure and sample-céntrifugal castings from new or reworked master patterns or molds

shall be approjved by purchaser before cénfrifugal castings for production use are supplied| unless such approval
is waived by plirchaser.

4.4.2 Vendor shall establish, for production of samples of each part number, parameters for the process control factors,
which will produce acceptable \pfoduct; these shall constitute the approved procedure pnd shall be used for
producing production centrifugal castings. Vendor shall also establish control factors for prdgducing separately-cast
tensile specimens, but these control factors need not be identical to those used for prpduction of product. If
necessary to make any.ehange in parameters for the process control factors, vendor shall $ubmit for reapproval a
statement of fthe proposed changes in processing and, when requested, sample centrifugal castings, test
specimens, or|both:-Production products incorporating the revised operations shall not be $hipped prior to receipt
of reapproval.

4421 Control factors for producing tensile specimens and castings include, but are not limited to, the following.
Supplier’'s procedures shall identify tolerances, ranges, and/or control limits, as applicable. Control factors for
separately-cast tensile specimens must generally represent, but need not be identical to, those factors used for
castings.

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 (28 °C) from the established limit is permissible
Solidification and cooling procedures

Hot Isostatic Pressing (HIP) cycle

Stabilization/precipitation heat treat cycle

Straightening procedure, when applicable
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Cleaning operations

Methods of inspection

Radiographic inspection sampling plan, if used.

44211 Any of the process control factors for which parameters are considered proprietary by the vendor may be

assigned a code designation. Each variation in such parameters shall be assigned a modified code
designation.

4.5 Reports

The vendor of centrifugal castings shall furnish with each shipment a report showing the results of tests for composition
from each melt and the results of tests for tensile properties of separately-cast specimens representing each heat treat lot,

or, when specified, of specimens cut from centrifugal castings or from integral coupons representing each heat treat lot,
and stating that the pjoducl conforms to the other technical requirements. This report shall include the purchase order
number, melt and heatf|treat lot numbers, AMS 4408, product size or part number, and quantity.

46 Resampling and|Retesting
With the approval of the purchaser, if any specimen used in the above test failskto“meet the dpecified requirements,
disposition of the paft(s) from the specific lot may be based on the results ‘of testing two |additional specimens,
representing the samg lot, for each original non-conforming specimen. Failire of any retest $pecimen to meet the
specified requirementg shall be cause for rejection of the products represented. Results of all tepts performed shall be
reported.
5. PREPARATION FPR DELIVERY
5.1 Identification
Shall be in accordance with AMS 2804.
5.2 Packaging
The product shall be grepared for shipment in accordance with ASTM B 660 and in compliance with applicable rules and
regulations pertaining {o the handling, packaging, and transportation of the product to ensure carrigr acceptance and safe
delivery.
6. ACKNOWLEDGMENT

A vendor shall mentiorn} this specification number and its revision letter in all quotations and when agknowledging purchase
orders.

7. REJECTIONS

Product not conforming to this specification or to modifications authorized by purchaser, will be subject to rejection.
8. NOTES

8.1 A change bar (]) located in the left margin is for the convenience of the user in locating areas where technical
revisions, not editorial changes, have been made to the previous issue of a specification. An (R) symbol to the left of
the document title indicates a complete revision of the specification, including technical revision. Change bars and
(R) are not used in original publications, nor in specifications that contain editorial changes only.

8.2 Dimensions and properties in inch/pound units and the Fahrenheit temperatures are primary; dimensions and
properties in S| units and the Celsius temperatures are shown as the approximate equivalents of the primary units
and are presented only for information.
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