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Composition (4.3.1), a

1. SCOPE

1.1 Form

This specification cove!
1.2 Application

These castings have b

RATIONALE

's a magnesium alloy in the form of investment castings.

but usage is not limited to such applications.

2. APPLICABLE DOQUMENTS

The issue of the following documents in effect on the date of the purchase order forms a part of this specification to the
The supplier may work to a subsequent revision of a document unless a s

referenced document has been cancelled and no superseding document has been specified, the

extent specified herein
is specified. When the|
last published issue of

that document shall apply.

ben used typically for small, intricate parts requiring good strength with good

revises Sampling for

juctility and weldability,

becific document issue
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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 Castings, Classification and Inspection of
AMS2360 Room Temperature Tensile Properties of Castings
AMS2475 Protective Treatments, Magnesium Alloys
AMS2694 In-Process Welding of Castings

AMS2768 Heat Treatment of Magnesium Alloy Castings

AMS2804 Identifi
2.2 ASTM Publicatio

Available from ASTM
Tel: 610-832-9585, wwj

ASTM B 557  Tensig
ASTM B 557M Tensig
ASTM B 660 Packal
ASTM B 953  Sampl
ASTM B 954  Analyg
ASTM E 1417 Liquid
ASTM E 1742 Radiog
3. TECHNICAL REQ
3.1 Composition

Shall conform to the pe

cation, Castings
ns

International, 100 Barr Harbor Drive, P.O. Box C700, West Conshoho
\W.astm.org.

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

n Testing Wrought and Cast Aluminum- and-Magnesium-Alloy Products (Me
ping/Packing of Aluminum and Magnesitim Products

ng Magnesium and Magnesium Alloys for Spectrochemical Analysis

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

raphic Examination

UIREMENTS

ken, PA 19428-2959,

ric)

pds in accordance with

réentages by weight shown in Table 1, determined by spectrochemical meth

ASTM B 954, or by oth

3.1.1 Determination

er analytliCal metnoas acceptable 10 purchaser.

TABLE 1 - COMPOSITION

Element min max
Aluminum 8.1 9.3
Zinc 0.40 1.0
Manganese 0.13 0.30
Copper -- 0.10
Nickel -- 0.01
Silicon -- 0.30
Other Elements, each (3.1.1) -- 0.10
Other Elements, total (3.1.1) -- 0.30
Magnesium remainder

not required for routine acceptance.
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3.2 Condition

Solution and 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. Furnace or ladle additions of grain-refining elements or alloys are permissible.

3.3.2 Metal from two
is within the lin

two or more m
3.4 Master Heat Qud
Each master heat sha

3.4.2, respectively. A 1
all applicable requiren

or more master heats may be blended provided the composition of each-m

ter heat to be blended

nits of 3.1 and the total weight of metal blended does not exceed 15,000"pqunds (6804 kg). When
hster heats are blended, the resultant blend shall be considered a master heat.

lification

Il be qualified by evaluation of chemical analysis and tensile specimens c
naster heat may be considered conditionally qualifiedsf\vendor's test resultg
nents of this specification. However, except when /purchaser waives cor

qualification shall be based on purchaser's test results. Conditional qualification of a master heat sh

a guarantee of acceptg

3.4.1 Chemical Anal

Shall be of any suitable
3.4.2

Shall be cast from ren
heat, the specimens g
accordance with ASTM
They shall be castto s
gating may be used.

3.5 Heat Treatment

Castings and represe
accordance with AMS2

nce of castings poured therefrom.
ySis Specimens

size, shape, and form.

Tensile Specimens

nelted metal from each master heat except that when castings are poured
hall also be poured ditectly from the master heat. Specimens shall be of §
B 557 or ASTM B,557M with 0.250 inch (6.35 mm) diameter at the reduce
ze or shall be cast'oversize and subsequently machined to 0.250 inch (6.35

ntative ,separately-cast tensile specimens shall be solution and precipi
768XAt least one set of tensile specimens shall, during each stage of heat tre

a batch-type furnace w

3.6  Properties

nforming to 3.4.1 and
show conformance to
firmatory testing, final
all not be construed as

directly from a master
tandard proportions in
| parallel gage section.
mm) diameter. Center

fation heat treated in
batment, be placed into

r than 3 hours.

Castings and separately-cast 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

apply:
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3.6.1.1

Separately-Cast Specimens

Shall be as shown in Table 2.

3.6.1.2

TABLE 2 - MINIMUM TENSILE PROPERTIES

Value
34.0 ksi (234 MPa)
16.0 ksi (110 MPa)
3%

Property
Tensile Strength
Yield Strength at 0.2% Offset
Elongation in 4D

Specimens Cut From Castings or From Integrally-Cast Coupons

Shall be as shown in T

3.6.1.2.1
indicated (¢
properties
designated

3.7 Quality

3.7.1

materials and f

3.7.1.1  Castings sha

3.7.2 Castings shall
castings in ad
technique, whi
production cas

When properties other than those of 3.6.1.2 are required, tensile specimens as in 4.3

Castings, as tleceived by purchaser, shall be-uniform in quality and condition, sound,

Able 3.

TABLE 3 - MINIMUM TENSILE PROPERTIES

Value
17.0 ksi (117 MPRa)
12.0 ksi ( 83 MPa)
1%

Property
Tensile Strength
Yield Strength at 0.2% Offset
Elongation in 4D

n the drawing, from a casting or castings chosen at random to represent
indicated on the drawing for such specimens.” Property requirements for sy
in accordance with AMS2360.

rom imperfections detrimentalto usage of the castings.

be produced under radiographic control. This control shall consist of radio
cordance withVASTM E 1742, or other method acceptable to purchase

[ings as necessary to ensure maintenance of satisfactory quality.

1, castings shall be subjected to fluorescent penetrant inspection in accordan

4 taken from locations
the lot, shall have the
ch specimens may be

and free from foreign

Il have smooth surfacés and shall be sufficiently cleaned to permit fluoresceit penetrant inspection.

jraphic examination of
, until proper foundry

ch will proddce castings free from harmful imperfections, is established for each part number and of

ce with ASTM E 1417.

Fluorescent penetrant and other quality standards shall be as established by purchaser. Unless otherwise

specified, radiographic acceptance standards shall meet requirements of AMS2175, Grade D.

3.7.3 When specifie
3.7.4
3.75
purchaser.
3.75.1
purchaser m
3.7.6

ay be used.

written permission of purchaser designating the method to be used.

Castings shall not be reworked by peening, plugging, welding, or other method without written permission from

When authorized by purchaser, welding in accordance with AMS2694 or other welding program approved by the

Castings shall not be impregnated, chemically treated, or coated to prevent leakage unless specified or allowed 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

421

Classification of Tests

Acceptance Tests

Except as specified ir
(3.7) are acceptance tg

when speciffed by purchaser or when separately-cast specimens are notc‘available.
hst specimens need not be determined when tensile properties\of specimens cut from castings or

4.2.1.1 Tensile prog
separately-c
from integral
4.2.2 Periodic Tests

Radiographic examinafion of production castings (3.7.2) to ensure maintenance of satisfactory quali

shall be performed at 3

4.2.3 Preproduction

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

casting to a purchaser
deems confirmatory te

4.3 Sampling and Te
Shall be in accordancg

sprues, and risers, pro
heat treated as a singlq

A-2-1 1 composition (3-1);tersite properties of separatety-tastspecimen
erties of specimens cut from castings or from integrally-cast coupens sh

y-cast coupons are determined.

frequency selected by the vendor unless frequeney of testing is specified by
Tests

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

sting

with the following; a.Jot shall be not more than 800 pounds (363 kg) of cast
duced in not more than five consecutive hours from a single master heat, sq

heat treatment batch, and presented for vendor's inspection at one time:

analysis specimen in accordance with 3.4.1 and ASTM B 953 from each
br both:

-cast tensile specimen in accordance with 3.4.2 from each lot except when g

sts and shall be performed to represent each master heat or lot as applicablg.

5 (3.6.1.1), and quality

h

bll be determined only
Tensile properties of

Ly is a periodic test and
purchaser.

t-article shipment of a
P, and when purchaser

metal, including gates,

lution and precipitation

master heat, a casting

roperties of specimens

PR TV~ VS -V TR T~

machined front-eastings-erfrom-integra

and the other for property and quality evaluations as required for approval as in 4.4.1.

Two preproduction castings in accordance with 4.4.1 of each part number; one casting for dimensional evaluation

Except as permitted by 4.3.4.1, one or more castings from each lot when tensile properties are required from

specimens machined from castings. Specimens shall conform to ASTM B 557 or ASTM B 557M and shall be
either 0.250 inch (6.35 mm) diameter at the reduced parallel gage section, subsize specimens proportional to the
standard, or standard sheet-type specimens. For determining conformance to the requirements of 3.6.1.2, if
specimen locations are not shown on the drawing, not less than two tensile specimens, one from the thickest
section and one from the thinnest section, shall be cut from a casting or castings representing each lot.

4.3.1 One chemical
from each lot,

4.3.2 One separately

4.3.3

4.3.4

43.4.1

When permitted by purchaser, tensile specimens conforming to ASTM B 557 or ASTM B 557M excised from

integrally-cast coupons may be used in lieu of separately-cast specimens (4.3.2) or specimens cut from a
casting or castings (4.3.4). Size, number, and location of integrally-cast coupons shall be specified by purchaser.
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