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1. SCOPE:

1.1 Form: This specification covers an aluminum alloy in the form of investment
castings

1.2 Applicatjon: Primarily for small, intricate parts cast to approximately
final dimensions.

2. APPLICABLE DQCUMENTS: The following publications form a part of [this
specificagion to the extent specified herein. \The latest issue gf SAE
publicatigns shall apply. The applicable issue of other publicat{ions shall
be the isgsue in effect on the date of the purchase order.

. 2.1 SAE Publjcations: Available from SAE,5400 Commonwealth Drive, Warrendale,
PA 1509610001 .

AMS 2360 - Room Temperature Tensile Properties of Castings
AMS 2635 - Radiographic. Inspection

AMS 2645 - Fluorescent:Penetrant Inspection

AMS 2694 - Repair Welding of Aerospace Castings

AMS 2771 - Heat Treatment of Aluminum Alloy Castings

AMS 2804 - Identification, Castings

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

‘ SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright 1991 Society of Automotive Engineers, Inc.
All rights reserved. Printed in U.S.A.
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2.2 ASTM Publications: Available from ASTM, 1916 Race Street, Philadelphia, PA

19103-1187.

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 660 - Packaging/Packing of Aluminum and Magnesium Products

ASTM E 10 - Brinell Hardness of Metallic Materials

ASTM E 34 -~ Chemical Analysis of Aluminum And Aluminum Alloys

2.3 U.S. Government Publications: Available from Standardization Documents
Order Desk/ Building 4D, 700 Robbins Avenue, Philadelphia, PA 19M[1-5094.

2.3.,1 Military|Standards:

MIL-STD-4175 - Casting, Classification and Inspection of
3. JECHNICAL RHQUIREMENTS:
3.1 Composition: Shall conform to the following percentages by weight

® determined |by wet chemical methods in accordance with ASTM E 34, b
spectrochemical methods, or by other analytical’methods acceptablel to

L

purchaser:

min max

Silicon 6.5 -7.5
Magnesium 0.20 - 0.45
Iron - 0.6
Manganese - 0.35
Zinc — 0.35
Copper - 0.25
Titanium - 0.25
Other Impurities, each -= 0.05
Other Impurities, total - 0.15

er

Aluminum remaind

3.2 Condition: | Precipitation heat treated.

3.3 Casting: Castings shall be poured either from remelted metal from a master
heat or directly from a master heat. In either case, metal for casting
shall be qualified as in 3.4.

3.3.1 A master heat is refined metal of a single furnace charge or is metal
blended as in 3.3.2. Gates, sprues, risers, and rejected castings shall
be used only in preparation of master heats; they shall not be remelted
directly, without refining, for pouring of castings. Ladle additions of
small amounts of grain-refining elements or alloys are permissible.

-2 -
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3.4

Master Heat Qualjfication:

composition of each master heat to be blended is within the 1
and that the total weight of metal blended does not exceed 15
(6804 kg). HWhen two or more master heats are blended, the re
shall be considered a master heat.

3.4.1
0

3.4.2

3.4.2.1
0

3.5
0

3.6

3.6.1

3.6.1.1
0

Heat Treatment:
treated

Properti
specimen

Each master heat shall be qualified
A master heat may be considered condi

However, except when purch

Conditional qualification'of a master heat‘sha11 not
rantee of acceptance of castings poured therefrom.

Chemic
form.

al Analysis Specimens: Shall be of any convenient size

Tensil imens: Shall be cast from remelted metal from ea
heat except that when castings are poured directly from a mas
specinens shall also be poured directly from/the master heat.
shall |be of standard proportions in accordance with ASTM B 55
ASTM g 557M with 0.250 inch (6.35 mm) diameter at the reduced
gage slection. They shall be cast to sizé or shall be cast ov
subsequently machined to 0.250 inch (6.35 mm) diameter. Cent
be used.

Separately-cast specimens, infegrally-cast coupons, or spec
machined from castings may be used for master heat qualific

Castings .and representative tensile specimens
in accordance with ‘AMS 2771.

es: Castings, integrally-cast coupons, and separately-
s shall conform to the following requirements:

Tensil
ASTM B
shall

specif

e Properties: Shall be as follows, determined in accor
557 .0r ASTM B 557M; conformance to the requirements of
be ‘used as basis for acceptance of castings except when
ies that 3.6.1.2 applies:

3.3.2 Metal from two or more master heats may be blended provided that the

imits of 3.1
,000 pounds
sultant blend

by

evaluation of chemical analysis and tensile specimens conforming to 3.4.1
and 3.4.2, respectively.
qualified if vendor's test results show conformance to all applicable
requirements of this specificat1on
confirmato
results.
as a gua

tionally

aser waives
chaser's test
pe construed

shape, and

ch master

Fer heat the
Specimens

/ or

parallel
rsize and

r gating may

mens
ption.

5hall be heat

cast tensile

jance with
3.6.1.1
purchaser

eparately-Cas ecimens and Integrall ast Cou

Tensile Strength, minimum
Yield Strength at 0.2% Offset, minimum

Elongation in 4D, minimum 3%

23.0 ksi (159 MPa)
16.0 ksi (110 MPa)
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3.6.1.2 Specimens Cut from Castings: Specimens as in 4.3.4 shall have the
0 following properties:
Tensile Strength, minimum 17.5 ksi (121 MPa)
Yield Strength at 0.2% Offset, minimum 12.0 ksi (83 MPa)
Elongation in 4D, minimum 1%
3.6.1.2.1 HWhen properties other than those of 3.6.1.2 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
Spec Hrens—ryrope oH-remer be—desighated—ih—aceordance with
AMS 2360.
3.6.2 Hardness} Castings, except at gate and riser locations, should phave
0 hardness|not Tower than 50 HB/10/500 or 55 HB/10/1000, or-equivallent,
determined in accordance with ASTM E 10, but castings shall not pe
rejected|on the basis of hardness if the tensile property requirements of
3.6.1.2 are met, as determined on a casting having, the Towest hajrdness
from each heat treatment lot.
3.7 Quali
3.7.1 Castings| as received by purchaser, shall~be uniform in quality pnd
0 condition, sound, and free from foreign materials and from imperffections
that exceed the applicable radiographic and/or fluorescent penetfrant
inspection acceptance standards.
3.7.1.1 Castings shall have a uniformisurface finish and shall be free| of scale
0 and other visible surface «contamination.
3.7.2 Castings|shall be produced. under radiographic control. This conftrol shall
consist ¢f radiographi¢ examination of castings in accordance wifth AMS
2635 until proper foundry technique, which will produce castings| free from
harmful internal imperfections, is established for each part numper and of
production castings as necessary to ensure maintenance of satisfpctory
quality.
3.7.3 HWhen spegified, castings shall be subjected to fluorescent penetfant
] inspectian=in accordance with AMS 2645,
3.7.4 Radiographic, fluorescent penetrant, and other quality standards shall be
0 as established by the cognizant engineering organization.
3.7.4.1 When radiographic acceptance standards are not specified, MIL-STD-2175
0 Grade D shall apply.
3.7.5 Castings shall not be repaired by peening, plugging, welding, or other
0 methods without written permission from the cognizant engineering

organization.
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. 3.7.5.1 HWhen permitted in writing by the cognizant engineering organization,
0 discontinuities in castings may be removed and the castings welded in
accordance with AMS 2694.

3.7.6 Castings shall not be impregnated, chemically treated, or coated to
0 prevent leakage, unless specified or allowed by written permission of the
cognizant engineering organization designating the method to be used.

4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection: The vendor of castings shall supply all

® samples ! ing all
required tests. Purchaser reserves the right to sample and to |perform any
confirmatory testing deemed necessary to ensure that the castings conforms

to the requirements of this specification.
4.2 Classification of Tests:

4.2.1 Acceptance Tests: Except as specified in 4.2.1.1) tests for [composition
0 (3.1)] tensile properties of separately-cast _specimens (3.6.1.1), hardness
(3.6.2), and quality (3.7.1) are acceptance{tests and shall be performed
on each master heat or lot as specified by 4.3.

4.2.1.1 Tensile properties of specimens cut firom castings or from
0 integrally-cast coupons shall be determined only when speciffied by
. purihaser or when separately-cast specimens are not availablle. Tensile
properties of separately-cast specimens need not be determijned when
tensile properties of specimens cut from castings or from
integrally-cast coupons are_determined.

q. fluorescent
erformed at
is
4, e

0 preproduction tests.and shall be performed prior to or on the
firsttarticle shipment of a casting to a purchaser, when a cgrnge in

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

nd when

4.2.3.1 For direct U.S. Military procurement, substantiating test data and, when
requested, preproduction test material shall be submitted to the
cognizant agency as directed by the procuring activity, contracting
officer, or request for procurement.

4.3 Sampling and Testing: Shall be in accordance with the following; a lot

® shall be not more than 800 pounds (363 kg) of cast metal, including gates,
sprues, and risers, produced in not more than five consecutive hours from a
single master heat and precipitation heat treated in a heat treat batch:

4.3.1 At least one chemical analysis specimen in accordance with 3.4.1 from each
) master heat or a casting from each lot.

-5
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4.3.4.1

4.4
4.4.1

4.4.2

Approval:

At least one separately-cast tensile specimen in accordance with
from each lot, except when properties of specimens machined from
or from integrally-cast coupons are required.

3.4.2
castings

At least one preproduction casting in accordance with 4.4.1 of each part

humber.

Except as specified by 4.3.4.1, at least one casting from each lot when

properties machined from castings are required. Size, location,
number of specimens machined from castings shall be as specified
drawing or as agreed upon by purchaser and vendor.
and numbe
specimens|, two from the thickest section and two from the thinneg
section, [shall be cut from a casting or castings representing-eaq

When permitted by purchaser, tensile specimens conforming to A
or ASTM B 557M excised from integrally-cast coupons may be useq
of sepafrately-cast specimens (4.3.2) or specimens cut’from a ca
castingg (4.3.4). Size, number, and location of integrally-cas
shall bp as specified by purchaser.

5tings from new or reworked master“patterns and the cast
shall be approved by purchaser before castings for prog
upplied, unless such approval>be waived by purchaser.

Sample ca
procedure
use are s

11 establish, separately(for tensile specimens used for
heat qualffication and for production of sample castings of each
number, parameters for the process control factors which will prg
tensile specimens meeting master heat qualification requirements
acceptable castings; thesenshall constitute the approved casting
procedures and shall becused for producing subsequent master heat
qualification specimens)and production castings. If necessary tg
change in|parameters.for the process control factors, vendor shal
for reapptoval a _statement of the proposed changes in processing
requested| test-specimens, sample castings, or both. Production
incorporatingcthe revised operations shall not be shipped prior t
of reapproval:

Vendor sh

and
on the

When size, location,

sile
t
h lot.

pTM B 557

in lieu
sting or
t coupons

ing
uction

master
part
duce
and

make any
1 submit
and, when
castings
0 receipt
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