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1. SCOPE:
1.1 Form:
This specification covers a magnesium alloy in the form of sand.
1.2 Application:
Primarily for parts operating in service up to 300 °F (149°°C).
2. APPLICABLE DOCUMENTS:

The following publications form a part of this specification to the extent specified hergin. The latest
issue of SAE ppblications shall apply. Theapplicable issue of other publications shall be the issue in
effect on the date of the purchase ordet.

2.1 SAE Publicatjons:
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

2.1.1 Aerospace MateriahSpecifications:

AMS-2360| Roem Temperature Tensile Properties of Castings
AMS-2475 | Protective Treatments, Magnesium Alloys
AMS-2635 Radiographic Inspection

AMS-2645 Fluorescent Penetrant Inspection

AMS-2646 Contrast Dye Penetrant Inspection

AMS-2694 Repair Welding of Aerospace Castings
AMS-2804 Identification, Castings

SAE Technical Standards 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 1998 Society of Automotive Engineers, Inc.

All rights reserved. Printed in U.S.A.
QUESTIONS REGARDING THIS DOCUMENT: (724) 772-7154 FAX: (724) 776-0243
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2.2

2.3

2.3.1 Military Spe¢

3. TECHNICAL R

3.1

3.2

ASTM Publications:

Available from ASTM, 1916 Race Street, Philadelphia, PA 19103-1187.

ASTM B 557
ASTM B 557M

ASTM B 660

Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy Products
Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy Products
(Metric)

Dnr‘l{nging/pnr‘l(ing of Aluminum and I\/Ir-\gnpcinm Products

ASTM E 10
ASTM E 35
ASTM E 155

U.S. Governrent Publications:

Brinell Hardness of Metallic Materials
Chemical Analysis of Magnesium and Magnesium Alloys
Reference Radiographs for Inspection of Aluminum and Magnesium Castings

Available from Naval Publications and Forms Center, Attn: NPODS, 5801 Tabor AJenue,

Philadelphia, [PA 19120-5099.

MIL-M-6857

Composition:

cifications:

FQUIREMENTS:

Magnesium Alloy Castings, Heat Treatment of

Shall conform to the following percentages by weight, determined by wet chemical methods in
accordance with ASTM E 35, by.spectrochemical methods, or by other analytical methods

acceptable tg purchaser:

Condition:

min max
Aluminum 8.1 9.3
Zinc 0.40 1.0
Manganese 0.13 --
Silicon -- 0.30
Copper -- 0.10
Nickel -- 0.01
Other Impurities, each - 0.10
Other Impurities, total - 0.30
Magnesium remainder

Solution heat treated and aged.
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3.3

3.3.1

3.3.2

3.4

3.4.1

3.4.2

3.5

3.6

Casting:

Castings shall be produced in lots from metal conforming to 3.1. Metal remelted from previously
analyzed ingot may be poured directly into castings. Furnace or ladle additions of grain-refining
elements or alloys are permissible. If grain-refining elements are not added, the molten metal shall
be subjected to superheating or other grain-refining treatment. Molten metal taken from alloying
furnaces, with or without additions of foundry operating scrap (gates, sprues, risers, and rejected
castings), sh j j j j and remelted or
unless the composition of a sample taken after the last addition to the melt conforims to 3.1.

A melt shall be the metal withdrawn from a batch-furnace charge of 2000tpounds|(907 kg) or less
as melted for pouring castings or, when permitted by purchaser, a melt.shall be 4P00 pounds
(1814 kg) of less of metal withdrawn from one continuous furnace inmnot more thgn eight
consecutivg hours.

A lot shall be all castings poured from a single melt in not more than eight consequtive hours and
solution hedat treated and aged in the same heat treat batch.

Cast Test Specimens:
Chemical anglysis specimens and tensile specimens shall be cast as follows:

Chemical Analysis Specimens: Shall be cast from each melt and shall be of any guitable size,
shape, and|form.

Tensile Spgcimens: Shall be cast with each lot of castings, shall be of standard pfoportions
conforming|to ASTM B 557 or-ASTM B 557M with 0.500 inch (12.70 mm) diametgr at the reduced
parallel gage section, and shall be cast to size in molds made with the regular foundry mix of sand
without using chills. Metakfor the specimens shall be part of the melt which is used for the castings
and shall b¢ subjected_ te'the same grain-refining or alloying treatment given the metal for the
castings. The temperature of the metal during pouring of the specimens shall be |not lower than
that during pouring of the castings.

Heat Treatment:

Castings and representative tensile specimens shall be solution heat treated and aged in
accordance with MIL-M-6857; at least one set of tensile specimens shall, during each stage of heat
treatment, be put into a batch-type furnace with each load of castings or into a continuous furnace at
intervals of not longer than three hours.

Properties:

Castings and separately-cast tensile specimens shall conform to the following requirements:
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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 the basis for
acceptance of castings except when purchaser specifies that the requirements of 3.6.1.2 apply:

3.6.1.1 Separately-Cast Specimens: Specimens as in 4.3.2 shall have the following properties:

Tensile Strength, minimum 34,000 psi (234 MPa)
Yield Stre gfh at 0.2% Offset _minimum 16,000 pci (1 10 I\/ID::.)
Elongatioh in 4D, minimum 3.0%

3.6.1.2 Specimers Cut From Castings: Specimens as in 4.3.4 shall have the following
Tensile Strength, minimum 17,000 psi (117 MPa)
Yield Strength at 0.2% Offset, minimum 12,000 psi ( 83-MPa)
Elongatioh in 4D, minimum 0.75%

3.6.1.2.1 When p
434 m
random
specimg

3.6.2 Hardness: ¢

or75-95H
rejected on

3.7 Quality:

3.7.1 Castings, a
foreign mat

3.7.1.1 Castings

to represent the lot, shall have the propetties indicated on the drawin

Castings, except at gate and riser fecations, should have hardness of 6

the basis of the hardness.ifthe tensile property requirements of 3.6.1

brials and from.imperfections detrimental to usage of the castings.

shall have.smooth surfaces and shall be well cleaned.

3.7.1.2 Castings

not less thanZQ.002 inch (ﬂ Qs mm) of metal

Foperties other than those specified in 3.6.1.2:are required, tensile spg
achined from locations indicated on the drawing, from a casting or cas

B/10/1000, determined in accordance with ASTM E 10, but castings 9

broperties:

bcimens as in
tings chosen at
) for such

bns. Property requirements may be designated in accordance with ANIS-2360.

b - 85 HB/10/500
hall not be
2 are met.

5 received by purchaser, shall be uniform in quality and condition, soufd, and free from

cleaned by blasting shall be pickled in a sulfuric or sulfuric-nitric acid sTlution to remove

3.7.2 Castings shall be produced under radiographic control. This control shall consist of radiographic
examination of castings in accordance with AMS-2635, or other radiographic techniques
acceptable to purchaser, until proper foundry technique, which will produce castings free from
harmful internal imperfections, is established for each part number and of production castings as

necessary t

0 ensure maintenance of satisfactory quality.
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3.7.3 When specified, castings shall be subjected to fluorescent penetrant inspection in accordance with
AMS-2645, to contrast dye penetrant inspection in accordance with AMS-2646, or to both.

3.7.4 Radiographic, fluorescent penetrant, contrast dye penetrant, and other quality standards shall be
as agreed upon by purchaser and vendor. ASTM E 155 may be used to define radiographic
acceptance standards.

3.7.5 Castings shallLnot bhe reworked h‘/ Inppning, Inlllgging, \A/plding, orother methods.\

permission

/ithout written

from purchaser.

3.7.5.1 When permitted in writing by purchaser, defects in castings may be remeved ard the castings

reworked

3.7.6 Castings sh

4. QUALITY ASS

4.1 Responsibility for Inspection:

The vendor o

performing al
confirmatory

4.2 Classification
4.2.1 Acceptance
(3.6.1.1) or,
(38.7) are a¢

4.2.1.1 Tensile ploperties of specimens cut from castings shall be determined only whe

purchase

separately

by welding in accordance with AMS-2694.

URANCE PROVISIONS:

of Tests:
Tests: Tests forcomposition (3.1), tensile properties of separately-ca

when specified; tensile properties of specimens cut from castings (3.6
ceptance tests and shall be performed to represent each melt or lot a

or when separately-cast specimens are not available. Tensile prope

all not be impregnated, chemically treated, or coated toprevent leakajge unless
specified onj allowed by written permission of purchaser, designating the method t

b be used.

f castings shall supply all samples.forvendor's tests and shall be resppnsible for
required tests. Purchaser reserves the right to sample and to perfori any

esting deemed necessary to ensure that the castings conform to the fequirements of
this specificafion.

5t specimens
.1.2), and quality
5 applicable.

n specified by
ties of

/-cast Qpnrimnnc need-not he determined when tensile prnpnrfine of

from castings are determined.

pecimens cut

4.2.2 Preproduction Tests: Tests for all technical requirements of this specification are preproduction
tests and shall be performed prior to or on the first-article shipment of a casting to a purchaser,
when a change in material and/or processing requires approval as in 4.4.2, and when purchaser
deems confirmatory testing to be required.

4.2.2.1 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.
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4.3 Sampling and Testing:

Shall be in accordance with the following:

4.3.1 Atleast one chemical analysis specimen in accordance with 3.4.1 from each melt or a casting from

4.3.2

4.3.3

4.3.4

each lot.

Three sep
when purc
and the oth

Two prepro

aser requires properties of specimens cut from castings, one of which
r two kept for retests, if necessary.

uction castings in accordance with 4.4.1 of each part numbér.

ach lot except

shall be tested

One or morg castings from each lot when tensile properties are required of specimens cut from

castings.
inch (12.70
the standar
requiremen
tensile speg
from a cast

4.4 Approval:

441

4.4.2

Sample cas
approved b
waived by [

Vendor sh

process co
casting pro
change in g
statement g
castings, ot

pecimens shall conform to ASTM B 557 or ASTM.B&57M and shall b
mm) diameter at the reduced parallel gage sectiony/sub-size specimer
, or standard sheet-type specimens. For detétmining conformance t
s of 3.6.1.2, if specimen locations are not shewn on the drawing, not
imens, two from the thickest section and-fwo from the thinnest sectior
ng or castings from each lot.

tings from new or reworked-tnaster patterns and the casting procedur
y purchaser before castings for production use are supplied, unless st
urchaser.

E either 0.500

s proportional to
D the

ess than four

, shall be cut

e shall be
ch approval be

| establish, for production of sample castings of each part number, parameters for the

trol factors which will produce acceptable castings; these shall constit
cedure and shall be used for producing production castings. If necess
arameters/for the process control factors, vendor shall submit for reag
f theproposed changes in processing and, when requested, test speg
both:" Production castings incorporating the revised operations shall

Lite the approved
ary to make any
proval a

imens, sample
not be shipped

prior to rece

int‘of reannroval
Lid rr

4.4.2.1 Control factors for producing castings include, but are not limited to, the following:

Type of furnace

Furnace atmosphere

Fluxing or oxide removal procedures
Gating and risering practices

Metal pouring temperature; variation of +50°F (£28°C) from the established limit is permissible)
Solidification and cooling procedures
Solution heat treatment and aging cycles
Cleaning operations

Methods of inspection
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