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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-AlToy

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 35 Chemical Analysis of Magnesium and Magnesium Alloys

2.3 U.S. Govdrnment Publications:

Availablgq from DODSSP, Subscription Services Desk, Buildingy4D, 7

Avenue, Hhiladelphia, PA 19111-5094.

MIL-M-6897 Magnesium Alloy Castings, Heat Treatmentnof

MIL-STD-4175 Castings, Classification and Inspectjion of

3. TECHNICAL REQUIREMENTS:

3.1 Compositipn:
(R)

Shall conform to the percentages by we&ight shown in Table 1, dete
wet chemical methods in accordanceswith ASTM E 35, by spectrochen
methods, [or by other analytical.methods acceptable to purchaser.

TABLE 1 - Composition

00 Robbins

rmined by
ical

Element min max

AlTuminum 9.3 10.7
Manganese 0.10 - -

Zinc -- 0.30
Silisoh -- 0.30
Copper -- 0.10
Nickel -- 0.01
Other Tmpurities each (3.1 1) - - 0.10
Other Impurities, total (3.1.1) - - 0.30

Magnesium remainder

3.1.1 Determination not required for routine acceptance.
(R)

3.2 Condition:

Solution and precipitation heat treated.
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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

(R) 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—eof—egrotr—refrire—etemerts—ror—attoys—ore—permissbte

3.3.2 Metal frjom two or more master heats may be blended provided ‘the fomposition
(R) of each master heat to be blended is within the Timits of {871 anfd the total
weight off metal blended does not exceed 15,000 pounds (6804 kg).| When two
or more master heats are blended, the resultant blend rshall be cpnsidered a
master heat.

3.4 Master Heglt Qualification:

Each master heat shall be qualified by evaluatjon of chemical analysis and
tensile specimens conforming to 3.4.1 and 3¢4.2, respectively. A]|master heat
may be comsidered conditionally qualified<if vendor's test resultq show
conformange to all applicable requiremefits of this specification. | However,
except whén purchaser waives confirmatory testing, final qualificdtion shall
be based ¢n purchaser's test resulfs,. Conditional qualification d¢f a master
heat shal] not be construed as ayguarantee of acceptance of castings poured
therefrom

3.4.1 Chemical|l Analysis Specimens: Shall be of any suitable size, shape, and
(R) form.

3.4.2 Tensile |Specimens:. \\Shall be cast from remelted metal from each paster heat
except that when<géastings are poured directly from a master heat] the
specimens shald\also be poured directly from the master heat. Specimens
shall bel of &tandard proportions in accordance with ASTM B 557 of
ASTM B 5 /Mowith 0.250 inch (6.35 mm) diameter at the reduced pafallel gage
section. _Fhey shall be cast to size or shall be cast oversize apd
subsequently machined to 0.250 inch (6.35 mm) diameter. Center gating may
be used.

3.5 Heat Treatment:

Castings and representative separately-cast tensile specimens shall be
solution and precipitation heat treated in accordance with MIL-M-6857. At
lTeast one set of tensile specimens shall, during each stage of heat
treatment, be placed into a batch-type furnace with each load of castings or
into a continuous furnace at intervals of not longer than three hours.
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3.6 Properties:

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:

3.6.1.1 Separately-Cast Specimens: Shall be as shown in Table 2.

TABLE 2 - Minimum Tensile Properties

Property Valué
Tensile Strength 34.0 ksi (234 MPa)
Yield Strength at 0.2% Offset 20.0 ksi (138 MPa)
Elongation in 4D 2%

3.6.1.2 Specimens Cut From Castings or From Integrally-Cast Coupons: Pphall be as
(R) shown |in Table 3.

TABLE 3 - Minimum JFensile Properties

Property Value
Tensile Strength 17.0 ksi (117 MPa)
Yield Strength at @2% Offset 9.5 ksi ( 66 MPa)
Elongation in 4D 1%

3.6.1.2.1 Whef properties other than those of 3.6.1.2 are required, tdqnsile

(R) spe¢imens as in 443.4 taken from locations indicated on the|drawing,
frop a castipduor castings chosen at random to represent thq Tot, shall
havg¢ the pproperties indicated on the drawing for such specinens.
Property «cequirements for such specimens may be designated fin
accordanCe with AMS 2360.

3.7 Quality:

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 and shall be sufficiently cleaned to
(R) permit penetrant examination.
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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
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4.4.2

4.4.2.

4.4.2.

Vendor shall establish, separately for tensile specimens used for master
heat qualification and for production of sample castings of each part
number, parameters for the process control factors which will produce
tensile specimens meeting master heat qualification requirements and
acceptable castings; these shall constitute the approved casting procedure
and shall be used for producing subsequent master heat qualification
specimens and production castings. If necessary 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 by purchaser, test specimens, sample castings, or both.
Productifon castings incorporating the revised operations shall xpt be
shipped |prior to receipt of reapproval.

1 Contro| factors for producing test specimens and castings incldde, but are
not limpited to, the following:

Type of furnace and its capacity

Type amd size of furnace charge

Time m¢lten metal is in furnace

Furnac¢ atmosphere

Fluxing or deoxidation procedure

Number|of Tadles used in pour

Mold re¢fractory formulation

Gating|practices

Mold preheat and metal pouring temperatures; variations of
25 F (£14 C) degrees are permissible

Solidification and cooling ppocedures

Soluti¢n and precipitation heat treatment cycles

Cleanimg operations

Method$ of inspection

1.1 Any [of the above ‘process control factors, for which parametefps are
consfidered proprietary by the vendor, may be assigned a code
desipnation(y*Each variation in such parameters shall be ass|gned a
modiffied ,code designation.

Reports:

The vendor of castings shall furnish with each shipment a report showing the
results of tests for chemical composition of at Teast one casting, or of
specimens as in 3.4.1 cast in a mold with the parts, from each master heat
represented, the results of tests for tensile properties of separately-cast
specimens or integrally-cast coupons representing each lot or of specimens
cut from castings from each lot, and stating that the castings conform to the
other technical requirements. This report shall include the purchase order
number, lot number, AMS 4455D, part number, and quantity.
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