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RATIONALE

AMS4471 is a new specification for aluminum alloy composite produced by investment casting for high strength elevated

temperature applications.
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2.1 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or 724-776-4970 (outside USA), www.Sae.org.

AMS2175 Casting, Classification and Inspection of
AMS2360 Room Temperature Tensile Properties of Castings
AMS2694 In-Process Welding of Castings

AMS2771 Heat Treatment of Aluminum Alloy Castings
AMS2804 Identifigation, Castings

AS1990 Alumingim Alloy Tempers

2.2 ASTM Publicatiorns

Available from ASTM [international, 100 Barr Harbor Drive, P.O. Box C700,,West Conshohdcken, PA 19428-2959,
Tel: 610-832-9585, www.astm.org.

ASTM B 557  Tensiof Testing Wrought and Cast Aluminum- and Magnesium-Alloy Products
ASTM B 557M Tension Testing Wrought and Cast Aluminum- and‘Magnesium-Alloy Products (Mgtric)
ASTM E 29 Using Significant Digits in Test Data to Determine Conformance with Specificationg
ASTM E 34 Chemidal Analysis of Aluminum and Alumiaum-Base Alloys

ASTM E 155 Referefce Radiographs for Inspegtion of Aluminum and Magnesium Castings

ASTM E 716  Sampling and Sample Preparation of Aluminum and Aluminum Alloys for Determination of Chemical
Compokition by Spectrochémical Analysis

ASTM E 1251 Analysis of Aluminum.and Aluminum Alloys by Spark Atomic Emission Spectrometry
ASTM E 1417 Liquid RPenetrant Testing

ASTM E 1742 Radiogfaphie-Examination

3. TECHNICAL REQUIREMENTS
3.1 Composition
Shall conform to the percentages by weight shown in Table 1, determined by wet chemical methods in accordance with

ASTM E 34, by spectrochemical methods in accordance with ASTM E 1251, or by other analytical methods acceptable to
purchaser (See 3.4.1).
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TABLE 1 - COMPOSITION
Element min max
Iron -- 0.08
Copper 4.2 5.0
Magnesium 0.20 0.33
Titanium ¥ 3.0 3.85
Boron 1.25 1.55
Silicon -- 0.10
Silver 0.6 0.9
Other Elements, each 0.08
Other Elements, total -- 0.17
Aluminum remainder
(1)—Titanium and Boron are present as TiB,
reinforcement in the cast alloy matrix.
3.1.1 Test results maly be rounded by the “rounding off” method of ASTM E 29.
3.2 Condition

Solution and precipitatid
3.3 Castings
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ENS

lows;

3.4.2.1 Specimens C

n 3.1. Spectrochemical

utfrom a Casting and Specimens from Integrally Cast Coupons

Shall be removed after heat treatment, shall conform to ASTM B 557 or ASTM B 557M and shall be either 0.500 inch
(12.70 mm) diameter at the reduced parallel gage section, standard sheet type specimens, or subsize specimens
proportional to the standard as required by 3.6.1.

3.4.2.2

Separately Cast Specimens

Shall conform to ASTM B 557 or ASTM B 557M and shall be cast from each melt after the last melt additions. Specimens
shall be cast in molds representing the mold used for castings. Chills are not permitted on test specimen cavity, except on
the end face of the specimen when approved in accordance with 4.4.2.

3.5 Heat Treatment

Heat treatment shall conform to the requirements of AMS2771. Heat treatment parameters are proprietary.
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3.6  Properties

Castings and representative tensile specimens produced in accordance with 3.4.2 shall conform to the following
requirements:

3.6.1 Tensile Properties
Shall be as follows, determined in accordance with ASTM B 557 or ASTM B 557M; 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

or 3.6.1.3 apply.

3.6.1.1 Specimens Cut From Castings

Specimens as in 4.3.3 ghall have the properties shown in Table 2.

TABLE 2 - MINIMUM TENSILE PROPERTIES

Property Value
Tensile Strength 64.0 ksi (441 MPRa)
Yield Strength at 0.2% Offset 56.0 ksi (386<MPa)
Elongation in 4D 3.0%

3.6.1.1.1 When properties other than those of Table 2 are required;ytensile specimens as ih 4.3.3 machined from
locations indicated on the drawing, from a casting or castings chosen at random to|represent the lot, shall
have the prpperties indicated on the drawing for such specimens. Property requirements may be designated in
accordancqg with AMS2360.

3.6.1.2 Integrally Cagt Specimens

Specimens as in 4.3.3.1 shall have the properties showsrin Table 2.

3.6.1.3  Separately Cast Specimens

Specimens as in 4.3.3.2 shall have the properties shown in Table 2.

3.7 Microstructure and Particle Homageneity

The microstructure and|reinforcing-particle homogeneity in purchaser designated areas of the castjng shall not exceed the

limits established dufing ¢precess approval (See 4.3.4, 4.4.2.1). Castings which exhibit an unacceptable

microstructure/homogeneitysshall be held for disposition by purchaser's cognizant engineering pgrsonnel. Castings shall
not be rejected, howeveTr, ifthe requirements of 3.6.1.2 are met. T

3.8  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.

3.8.1 When acceptance standards are not specified, Grade C of AMS2175 shall apply.

3.8.2 Methods of inspection and frequency of inspection shall be as agreed upon by purchaser and vendor. A “Casting
Class” of AMS2175 may be selected to specify the method and frequency of inspection.
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3.8.3 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.

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

purchaser.

3.8.4 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.

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

3.8.5.1 When authorjzed by purchaser, welding in accordance with AMS2694 or other welding program approved by

purchaser ma
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4.2.3

Preproduction Tests

All technical requirements are preproduction tests and shall be performed 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:

43.1

4.3.2

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

Two chemical analysis specimens in accordance with 3.4.1 from each melt for conformance to 3.1.
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Not less than two tensile specimens machined from a casting or castings from each heat treat lot except when

purchaser specifies use of separately cast specimens as in 4.3.3 or integrally cast coupons as in 4.3.3.1. If the
number and locations of specimens are not shown on the drawing, not less than two specimens, one from the
thickest section and one from the thinnest section, shall be cut from a casting or castings from each heat treat lot.

When permitted by purchaser, test bars integrally cast with the castings may be tested in lieu of testing

specimens cut from castings. Size, number, and location of integrally cast coupons shall be as specified on the
casting drawing or as agreed upon by purchaser and vendor.

Production castjings incorporating the revised operations shall not be shipped prior to recei
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Solution heat treat and precipitation hardening cycles
Straightening procedure, when applicable

Cleaning operations
Methods of inspection

Radiographic inspection sampling plan, if used

Welding procedure

Limits for acceptance and laboratory test method for microstructure and reinforcement particle homogeneity.

44211

Any of the above 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. Details of the process control shall be available for purchaser's review/audit at the foundry facility.
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