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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 Tensio

n Testing Wrought and Cast Aluminum- and Magnesium-Alloy Products

ASTM B 557M Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy Products (Metric)

Packaging/Packing of Aluminum and Magnesium Products

Hardness of Metallic Materials

ASTM B 660
ASTM E 10 Brinell
ASTME 18 Rockw
ASTM E 29 Practid
ASTME 34 Chemi
ASTM E 607  Atomig
Techn
ASTME 716  Sampl
ASTM E 1251 Analys
ASTM E 1417 Liquid

ASTM E 1742 Radiog
3. TECHNICAL REQ
3.1 Composition

Shall conform to the p

et Hardness of Metattic Materials
e for Using Significant Digits in Test Data to Determine Conformance-with'S
cal Analysis of Aluminum and Aluminum-Base Alloys

Emission Spectrometric Analysis of Aluminum and Aluminum Alloys
gue, Nitrogen Atmosphere

ng of Aluminum and Its Alloys for Spectrochemical Analysis

is of Aluminum and Aluminum Alloys by Atomic Emission Spectrometry
Penetrant Testing

raphic Examination

UJIREMENTS

brcentages by weight'shown in Table 1, determined by wet chemical meth

ASTM E 34, by spectrgchemical methods)in accordance with ASTM E 607, ASTM E 1251, or by o

acceptable to purchase

r (See 3.3.1.1):

TABLE 1 - COMPOSITION

becifications

by the Point-to-Plane

bds in accordance with
her analytical methods

Element min max
Silicon 4.5 5.5
Iron (3.1.1) -- 0.6
Copper 1.0 1.5
Manganese (3.1.1) -- 0.50
Magnesium 0.40 0.6
Chromium -- 0.25
Zinc -- 0.35
Titanium -- 0.25
Other Elements, each -- 0.05
Other Elements, total -- 0.15
Aluminum remainder
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3.1.1
3.1.2
3.2 Condition

Solution and precipitati

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

on heat treated to the T6 temper (See AS1990).

3.3 Cast Test Specimens

3.3.1

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

If iron content exceeds 0.45%, manganese content shall be not less than one-half of the iron content.

3.3.1.1

Shall be cast from

Chemical Aralysis Specimen

ch melt after the last melt addition and shall be tested to qualify” th

Spectrochemical sampje shall be prepared in accordance with ASTM E 716.

3.3.2
Shall be produced as f

3.3.2.1 Specimens (
Shall be removed afte
(12.70 mm) diameter
proportional to the stan
3.3.2.2 Separately C
Shall conform to ASTM
shall be cast in moldg

cavity, except on the
processed with each h

3.4 Heat Treatment

Castings and represen
AMS2771 except that
specimens cut from a

a batch-type furnace w

Tensile Specimens

bllows:
Cut from a Casting and Specimens from Integrally Cast Coupons

I heat treatment, shall conform to ASTM B 557~or ASTM B 557M and shg
at the reduced parallel gage section, standard sheet type specimens,
dard.

ast Specimens

B 557 or ASTM B 557M and shall be cast from each melt after the last me
representing the mold formutation used for castings. Chills are not perm
bnd face of the specimen~when approved in accordance with 4.4.2. Tens
bat treat lot and tested for ‘conformance to 3.5.1.

e melt lot as in 3.1.

Il be either 0.500 inch
or subsize specimens

t additions. Specimens
itted on test specimen
le specimens shall be

tative tensile’specimens (3.3.2) shall be solution and precipitation heat tre

ed in accordance with

set temperature and soak time shall be 300 to 320 °F (149 to 160 °C) for 1 to 6 hours. Unless
casting, or integrally-cast coupons are specified, separately-cast tensile spedimens shall be put into
th each load of castings or into a continuous furnace at intervals not longer than 3 hours.

3.5 Properties

Castings, integrally-cast coupons, and separately cast tensile specimens shall conform to the following requirements:

351

Tensile Properties

Shall be as follows, determined in accordance with ASTM B 557 or ASTM B 557M; conformance to the requirements of
3.5.1.1 shall be used as basis for acceptance of castings except when purchaser specifies that requirements of 3.5.1.2 or

3.5.1.3 apply:

3.5.11

Separately-Cast Specimens

Shall have the properties shown in Table 2.
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TABLE 2 - MINIMUM TENSILE PROPERTIES
Property Value
Tensile Strength 32.0 ksi (221 MPa)
Yield Strength at 0.2% Offset 20.0 ksi (138 MPa)
Elongation in 4D 2.0%
3.5.1.2 Specimens Cut from Castings or from Integrally-Cast Coupons
Specimens cut from castings (See 3.3.2.1) or from integrally-cast coupons, as specified, shall have the properties shown
in Table 3.
TABLE s - MINIMUM TENSILE PROPERTIES
Property Value
Tensile Strength 24.0 ksi (165 MPa)
Yield Strength at 0.2% Offset 15.0 ksi (103 MPa)
Elongation in 4D 0.5%
3.5.1.3 Specimens Cut from Designated Casting Areas

When specified by pd
requirements specified
3.6 Quality

Castings, as received

rchaser, specimens taken from locations indicated“on the drawing, shall
on the drawing. Property requirements may be designated in accordance wi

by purchaser, shall be uniform in quality’and condition, sound, and free fron

from imperfections detfimental to usage of the castings.

hce standards are not specified;"Grade C of AMS-STD-2175 shall apply.

pection and frequency of inspection shall be as agreed upon by purchaser
STD-2175 may be seleeted to specify the method and frequency of inspecti

be produced under radiographic control. This control shall consist of 100%

til process centrol factors (4.4.2) have been established to ensure prg
ES otherwisédspecified by purchaser, continued radiographic inspection of pr
it a frequency determined by the vendor to ensure continued maintenance o

C inspection shall be conducted in accordance with ASTM E 1742, unless

meet tensile property
th AMS2360.

h foreign materials and

hnd vendor. A “Casting
bN.

adiographic inspection
duction of acceptable
oduction castings shall
internal quality.

otherwise specified by

purchaser, or, if not specified, a method in accordance with ASTM E 1417.

3.6.1 When acceptal

3.6.2 Methods of ins
Class” of AMS

3.6.3 Castings shall
of castings u
castings. Unle
be performed 3

3.6.3.1 Radiographi

purchaser.

3.6.4

3.6.5

3.6.5.1

purchaser may be used.

When specified by purchaser, castings shall be fluorescent penetrant inspected using a method specified by

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

When authorized by purchaser, welding in accordance with AMS2694 or other welding program approved by
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4. QUALITY ASSURANCE PROVISIONS

4.1

Responsibility for Inspection

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

4.2

42.1

Classification of Tests

Acceptance Tests

Composition (3.1), ten
tests and shall be perfq

4.21.1 Tensile prop
specified by
cast specim
integrally-ca

4.2.2 Periodic Tests

Radiographic inspectid
performed at a frequen

4.2.3 Preproduction

Sife-properties (375 1) and fluorescent penetrant inspection, whernm specified
rmed to represent each melt or heat treat lot as applicable.

erties of specimens cut from a casting or from integrally-cast coupons sha
purchaser or when separately-cast specimens are not available~Tensile p
bns need not be determined when tensile properties of specimens cut f
5t coupons are determined.

n (3.6.3) following the establishment of process\eontrol (4.4.2) is a peri
cy selected by the vendor unless frequency of testing is specified by purchag

Tests

All technical requiremgnts are preproduction tests and shall' be performed prior to or on the firs

casting to a purchaser
deems confirmatory te
4.3 Sampling and Tq

Shall be in accordance

when a change in material and/erfprocessing requires reapproval as in 4.4.
ting to be required.

sting

with the following:

hnalysis specimen in accordance with 3.3.1 from each melt for conformance
reproduction castings in accordance with 4.4.1 of each part number.

wo tensile specimens machined from a casting or castings (See 3.5.1.2) f

(3.6.4) are acceptance

Il be determined when
operties of separately-
om a casting or from

pdic test and shall be
er.

t-article shipment of a
P, and when purchaser

to 3.1.

om each heat treat lot

urchaser specifies use of separately cast specimens as in 4.3.3.2 or integr

blly cast coupons as in

number and locations of specimens are not shown on the drawing, not les

s than two specimens,

one from the thickest section and one from the thinnest section, shall be cut from a casting or castings from each

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.

4.3.1 One chemical

4.3.2 Oneormorep

4.3.3 Not less than
except when g
4.3.3.1. If the
heat treat lot.

4331

4.3.3.2

One or more separately cast tensile specimen in accordance with 3.3.2.2 representing each heat treat lot,

except when purchaser specifies properties of specimens machined from castings or from integrally cast

coupons.
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4.3.4 One or more castings from each heat treat lot when properties are required from specimens cut from a casting.
For determining conformance to the requirements of 3.5.1.2, if specimen locations are not shown on the drawing,
two specimens from the thickest section and two specimens from the thinnest section, shall be cut from a casting
or castings from each heat treat lot.

4.3.5 When fluorescent penetrant inspection is specified (3.6.4), production castings shall be inspected at a frequency,
and using acceptance criteria, defined by the purchaser.

4.4  Approval

4.4.1 Sample castings from new or reworked patterns 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 eptablish, for production of sample castings of each part number, parameters|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. Vendor shall also establish control factors.for prdducing separately cast
tensile specimgns, but these control factors need not be identical to those used for pr¢duction of castings. If
necessary to make any change in parameters for the process control factors,Atendor shall submit for reapproval a
statement of thje proposed changes in processing and, when requested, sample castings, tgst specimens, or both.
Production cadtings incorporating the revised operations shall not be shipped prior to receipt of reapproval.

4.42.1 Control factqrs for producing castings and separately cast tensile’specimens include, byt are not limited to the
following. SUpplier’'s procedures shall identify tolerances, rangés.and/or control limits as gpplicable.

Type of furnace
Furnace atmosphere
Alloy additions, fluxing,| deoxidation, and gas removal procedures
Gating and risering prdactices

Mold composition and molding practice

Core composition and fabrication method, when applicable

Melt pouring temperatyre

Solidification and cooling procedures

Solution heat treat and|precipitation hardening cycles
Straightening procedune, when applicable

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

4.4.2.1.1 Any of the|aboveprocess control factors for which parameters are considered propriefary by the vendor may
be assign¢d a‘code designation. Each variation in such parameters shall be assigned a modified code
designatiop.

4.5 Reports

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 separately-cast specimens representing each heat treat lot, and stating
that the castings conform to the other technical requirements. This report shall include the purchase order number, melt
and heat treat lot numbers, AMS4212K, part number, and quantity.

4.6 Resampling and Retesting

If any specimen 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. Results of all tests
shall be reported.
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