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

ASTM B 557 Tengion 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 35 Chemical Analysis of Magnesium and Magnesium Alloys

ASTM E 155 Reference Radiographs for Inspection of Aluminum and Magnesium

Castings

2.3 U.S. Govefnment Publications:

Available |from Standardization Documents Order Desk, Building 4D, |700 Robbins
Avenue, Philadelphia, PA 19111-5094.

MIL-M-6857 Magnesium Alloy Castings, Heat Treatment  of
3. TECHNICAL REQUIREMENTS:

3.1 Composition:
(R)
Shall conform to the percentages by weight shown in Table 1, determined by
wet chemi¢al methods in accordance withASTM E 35, by spectrochem cal
methods, ¢r by other analytical methods acceptab]e to purchaser.

TABLE 1 =.Composition

Element min max

Zinc 3.6 5.5

Zirconium, total 0.50 1.0

Zirconium, soluble (3.1.1) 0.50 --

Copper=(3.1.2) - 0.10
Nickel (3.1.2) -- 0.01
Other Impur1t1es, each (3 1.2) -- 0.10
Ubllt:l I.IIIPUI ILICO, LULG1I \J 1 2) 0.39
Magnesium remainder

3.1.1 Soluble zirconium is that portion of the zirconium which is soluble in 1:4
hydrochloric acid held below its boiling point.

3.1.2 Determination not required for routine acceptance.
3.2 Condition:

Precipitation heat treated.
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3.3 Casting:
(R)

3.3.1

3.3.2

3.4
(R)

3.4.1
(R)

3.4.2
(R)

3.5

3.6

3.6.1

Castings shall be produced from metal conforming to 3.1. Furnace or ladle
additions of grain-refining elements or alloys shall be added to the melt.
Molten metal taken from alloying furnaces, with or without additions of
foundry operating scrap (gates, sprues, risers, and rejected castings), shall
not be poured into castings unless first converted to ingot, analyzed, and
re-melted, or unless the composition of a sample taken after the last
addition to the melt conforms to 3.1.

A melt shall be the metal withdrawn from a batch-furnace charge of

2000 pojunds (907 kg) or Tess as melted for pouring castings or,| when
permitted by purchaser, a melt shall be 4000 pounds (1814 kg) or less of
metal withdrawn from one continuous furnace in not more than‘eight
consecutive hours.

A 1ot shall be all castings poured from a single meltyin not moyre than
eight consecutive hours and precipitation heat treated in the spme heat
treat batch.
Cast Test| Specimens:
Chemical fanalysis specimens and tensile specimens shall be cast ajs follows:

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

Tensile Specimens: Shall be cast'with each Tot of castings, shall be of

The

treated i e specimens
shall be put into a batch-type furnace with each load of cast1ngs or into a
continuous furnace at intervals of not longer than three hours.

Properties:

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

Tensile Properties: Shall be as specified in 3.6.1.1 and 3.6.1.2,
determined in accordance with ASTM B 557 or ASTM B 557M; conformance to the
requirements of 3.6.1.1 shall be the 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:

TABLE 2 - Minimum Tensile Properties

Property Value
Tensile Strength 34.0 ksi (234 MPa)
Yield Strength at 0.2% Offset 20.0 ksi (138 MPa)

|V 23

3.6.1.2 Specipens Cut from Castings or from Integrally-cast Coupons: | Specimens
as in|4.3.4 shall meet the requirements of Table 3.

TABLE 3 - Minimum Tensile Properties

Property Value
Tensile Strength 24.0 ksi (165 MFa)
Yield Strength at 0.2% Offset 14.0 ksi ( 96 MpPa)
Elongation in 4D 1.25%

3.6.1.2.1 Whep properties other than those specified in Table 3 are rpquired,
tenpile specimens,ds‘in 4.3.4 machined from locations indicgted on the
draping, from a casting or castings chosen at random to reppesent the
lot, shall have the properties indicated on the drawing for| such
sag:imgns. Property requirements may be designated in accofpdance with
AMS| 2360.

3.6.2 Hardnesp: _Castings, except at gate and riser locations, should| have
hardnespnot lower than 55 HB/10/500 or 62.5 HB/10/1000, determiined in

accorda the basis
of minimum hardness if the tensile property requirements of 3.6.1.2 are
met.

3.7 AQuality:

3.7.1 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.

3.7.1.1 Castings shall have smooth surfaces sufficiently cleaned to permit
(R) fluorescent penetrant inspection.

—- 4 Distributed under license from the IHS Archive
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3.7.1.2 Castings cleaned by blasting shall be pickled in a sulfuric or
(R) sulfuric-nitric acid solution to remove not less than 0.002 inch
(0.05 mm) of metal prior to protective treatment as in 5.2.

3.7.2 Castings shall be produced under radiographic control. This control shall
(R) consist of radiographic examination of castings, in accordance with
AMS 2635 or other method 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 to ensure maintenance of satisfactory quality.

3.7.3 When sp
(R) inspect

3.7.4 Radiogn

(R) as agrg
radiogy
3.7.5 Castind
methods

3.7.5.1 When
removy

3.7.

(=)}

Casting
leakags
designa

4. QUALITY AS
4.1 Responsit

The vendd
be respor
right to
ensure th

4.2 Classifig

ion in accordance with AMS 2645.

aphic, fluorescent penetrant, and other quality standard
ed upon by purchaser and vendor. ASTM E 155 may.‘be used
aphic acceptance standards.

s shall not be repaired by peening, plugging, welding, o
without written permission from purchasey.

permitted in writing by purchaser, defects in castings

ting the method to be used.
SURANCE PROVISIONS:

ility for Inspection:

sible for performing all required tests. Purchaser rese
sample and «to-“perform any confirmatory testing deemed ne

at the castings conform to the requirements of this spec

ation-of Tests:

4.2.1 Accepts
(3.1),

nce’ Tests: Except as specified in 4.2.1.1, tests for co

trant

s shall be
to define

other

ay be

ed and the castings repaired by welding in accordance wijth AMS 2694.

s shall not be impregnated, chemically treated, or coated to prevent
unless specified or allowed by written permission of purchaser

r of castings shall supply all samples for vendor’s testls and shall

rves the
cessary to
ification.

mposition

) or, when

specified, tensile properties of specimens cut from castings or integrally-
cast coupons (3.6.1.2), and quality (3.7) are acceptance tests and shall be
performed to represent each melt or lot as applicable.

4.2.1.1 Tensile properties of specimens cut from castings or from integrally-cast
coupons shall be determined only when specified by purchaser or when
separately-cast specimens are not available. Tensile properties of
separately-cast specimens need not be determined when tensile properties
of specimens cut from castings or from integrally-cast coupons are
determined.

4.2.2 Periodi

c Tests: Tests for hardness (3.6.2) are periodic tests

and shall be

performed at a frequency selected by the vendor unless frequency of testing
is specified by purchaser.
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4.2.3
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Preproduction Tests:

Tests for all technical requirements 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 reapproval as in 4.4.2, and when purchaser deems
confirmatory testing to be required.

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.

One chemical analysis specimen in accordance with 3.4.1-from eag

except when purchaser requires properties of spécimens machined

or ASTM B 557Mcexcised from integrally-cast coupons may be use
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Size, number, and location of integrally-cgst coupons

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.

Vendor shall establish 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 shal

1 be used for producing production castings. If necessa

ry to make

any change in parameters for the process control factors, vendor shall

submit for reapproval a statement of the proposed changes in processing
and, when requested, test specimens, sample castings, or both.
castings incorporating the revised operations shall not be shipped prior to
receipt of reapproval.

Production
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