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2.2 ASTM Publ

jcations:

Materials
ASTM B557
ASTM E10

» 1916 Race Street, Philadelphia, PA 19103.

Products
Brinell Hardness of Metallic Materials

Available from American Society for Testing and

Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy

ASTM E35 - Chemical Analysis of Magnesium and Magnesium Alloys
ASTM E155 - Reference Radiographs for Inspection of Aluminum and Magnesium
Castings
2.3 U.S. Government Publications: Available from Commanding Officer, Naval
Publicati i i 19120.
2.3.1 Military Specifications:
MIL-M-6857 - Magnesium Alloy Castings, Heat Treatment of
2.3.2 Military Standards:
MIL-STDF649 - Aluminum and Magnesium Products, Préparation for Shipment and
Storage
3. TECHNICAL REQUIREMENTS:
3.1 Compositipn:
3.1.1 Composikion: Shall conform to the following percentages by weight,
/) determihed by wet chemical methods in accordance with ASTM E35 or by
spectrographic or other analytical methods approved by purchaser
min max
Aluminum 5.3 - 6.7
Zinc 2.5 - 3.5
Manganese 0.15 --
Silicon -- 0.30
Copper -- 0.10
Nickel -- 0.01
Other Impurities, total -- 0.30
| - Magnesium remainder
3.2 Condition: Solution heat treated.
3.3 Casting shall be produced from metal conforming to 3.1. Metal

castings.

are permissible.

Casting:
remelted from previously analyzed ingot may be poured directly into

Furnace or ladle additions of grain-refining elements or alloys

If grain-refining elements or alloys 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
addition of foundry operating scrap (gates, sprues, risers, and rejected
castings), shall not be poured into castings unless first converted to
ingot, analyzed, and remelted or unless the composition of a sample taken
after the last addition to the melt conforms to 3.1.
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3.3.1

A melt shall be the metal withdrawn from a batch-furnace charge of 2000 1b

(900 kg) or less as melted for pouring castings or, when permitted by
purchaser, a melt shall be 4000 1b (1800 kg) or less of metal withdrawn
from one continous furnace in not more than eight consecutive hours.

3.3.2
g

treatment batch.

3.4 Cast Test Specimens:

shall be
castings:

A lot shall be all castings poured from a single melt in not more than
eight consecutive hours and solution heat treated in the same heat

Chemical analysis specimens and tensile specimens
cast as follows and, when requested, shall be supplied with the

3.4.1 Chemi

cal Analysis Specimens: Shall be cast from each melt and

the s

3.4.2 Tensi

jze and shape agreed upon by purchaser and vendor.

e Specimens: Shall be cast with each lot of castings, s

/) stand
diame
in mo
Metal
casti

treatpent given the metal for the castings.

durin
pouri

3.5 Heat Tr

ard proportions conforming to ASTM B557 with (07500 in. (1
Lter at the reduced parallel gage section, and'shall be ca
ds made with the regular foundry mix of §and without usi
for the specimens shall be part of the melt which is use
ngs and shall be subjected to the sameé. grain-refining or

The temperature o
J pouring of the specimens shall _be not lower than that d
ng of the castings.

patment: Castings and representative separately-cast ten

specime
least o
with ea
longer

3.6 ProEert

separat
conform

3.6.1 Tensi]

ASTM B

basis

e set of tensile specimens shall be put into a batch-typ
th load of castings oriinto a continuous furnace at inter
Lhan three hours.

es: Castings,~Fntegrally-cast coupons, and representati
ely-cast tensile specimens produced in accordance with 3.
to the follewing requirements:

e Properties: Shall be as follows, determined in accord
5574 conformance to the requirements of 3.6.1.1 shall be
for~acceptance of castings except when purchaser specifi

requi

rements of 3.6.1.2 apply:

shall be of

hall be of
.50 mm)

5t to size
ng chills.
i for the
alloying

f the metal
iring

5ile

s shall be solution heat treated in accordance with MIL-M-6857; at

6 furnace
vals of not

e
1.2 shall

ance with
used as the
ps that the

3.6.1.1

Separately-Cast Specimens:

Tensile Strength, min
Yield Strength at 0.2% Offset, min
Elongation in 4D, min

34,000 psi (235 MPa)
11,000 psi ( 75 MPa)
7%
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3.6.1.2 Specimens Cut from Castings or from Integrally-Cast Coupons:

3.6.1.2.1 The average of not less than four, and preferably 10, specimens cut
/) from thick and thin sections of a casting or castings shall be as
follows; when permitted by purchaser, integrally-cast coupons may be
used in lieu of specimens cut from castings and shall meet the
following requirements:

Tensile Strength, min 25,500 psi (175 MPa)
Yield Strength at 0.2% Offset, min 10,000 psi ( 70 MPa)
Elongation in 4D, min 1.75%

3.6.1.2.2 Any[ specimen cut form a casting or from an integrally-castcoupon

1 meet the following requirements:

ile Strength, min 17,000 psi (1150MPa)
d Strength at 0.2% Offset, min 9,000 psi (.60 Mpa)
3.6.1.2.3 Whep properties other than those specified in 336.1.2.1 and 3.6.1.2.2
required, tensile specimens as in 4.3.4,<machined from 1pcations
icated on the drawing from a casting orycasting chosen at| random to
esent the Tot or from integrally-cast coupons attached tp such
ings, shall have the properties indicated on the drawing| for such
imens. Property requirements maysbe designated in accordance with
2360.

3.6.2 Castings, except at gateand riser locations, should have
of 48 - 60 HB/10/500 or 57 - 72 HB/10/1000, determined §n
ce with ASTM E10, but .the castings shall not be rejected|on the
basis of hardness if the tensile property requirements of 3.6.1.0 are met.
3.7 Quality:

3.7.1 Casting
condi ti
detrime

» as received by purchaser, shall be uniform in quality and
n, sound, _and free from foreign materials and from imperfections
tal to usage of the castings.

3.7.1.1 Castings shall have smooth surfaces and shall be well cleaned.

3.7.1.2 Castings)'cleaned by blasting shall be pickled in a sulfuric or
sulfuric-nitric acid solution to remove not less than 0.002 in.
(0.05 mm) of metal before protective treatment as in 5.2.

3.7.2 Castings shall be produced under radiographic control. This control shall
consist of radiographic examination of castings in accordance with
AMS 2635 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 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.
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3.7.4 Radiographic, fluorescent penetrant, contrast dye penetrant, and other

5.1

quality standards shall be as agreed upon by purchaser and vendor.

E155

may be used to define radiographic acceptance standards.

ASTM

Castings shall not be repaired by peening, plugging, welding, or other

metho

ds without written permission from purchaser.

When permitted in writing by purchaser, defects in castings may be
removed and the castings repaired by welding in accordance with AMS 2694.

3.7.6 Castings shall not be impregnated, chemically treated, or coated to
prevent leakage unless specified or allowed by written permission of

4. QUALITY

purchlaser, designating the method to be used.

ASSURANCE PROVISIONS:

Respons

ibility for Inspection:

samples|
require
require
confir
the re

Cl

assif

ﬂztony testing deemed necessary to ensure.that the casting

for vendor's tests and shall be responsible, for performi
d tests. Results of such tests shall be reported to the
d by 4.5. Purchaser reserves the right to sample and to
irements of this specification.

ication of Tests:

4.3.1

Accep

tance Tests: Except as specified in 4.2.1.1, tests to de

conf

(3.6.[1.1), hardness (3.6.2), and quality (3.7) are classified
accepltance tests and shall be performed to represent each melt
applicable.

Tensile properties of specimens cut from castings or from

in

purchaser or when separately-cast specimens are not availabl

pro
ten
int

Prepr

The vendor of castings.shall supply all

ng all
purchaser as
perform any
s conform to

termine

rmance to requirements for composition (3.1), tensile properties

grally-cast cpupons shall be determined only when specif
erties of_separately-cast specimens need not be determin
sile properties of specimens cut from castings or from
egrally-cdast coupons are determined.

oduction Tests: Tests to determine conformance to all te

2.1

requi

as
or lot as

ied by
e. Tensile
ed when

chnical
tion tests

rements of this specification are classified as preproduc

and shalTl be performed prior to or on the first-articlTe shipment of a
casting to a purchaser, when a change in material, processing, or both
requires reapproval as in 4.4.2, and when purchaser deems confirmatory

testi

ng 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, the contracting

off

icer, or the request for procurement.

Sampling: Shall be in accordance with the following:

Two chemical analysis specimens in accordance with 3.4.1 from each melt or

a cas

ting from each 1ot.
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4.3.2

4.3.3
4.3.4

4.4 Approval:

4.4.1

4.4.2

4.4.2.1

4.4.2.1

Three separately-cast tensile specimens in accordance with 3.4.2 from each
Tot except when purchaser requires tensile properties of specimens cut
from castings or from integrally-cast coupons.

Two preproduction castings in accordance with 4.4.1 of each part number.

One or more castings from each lot when properties of specimens machined
from castings are required or, when permitted by purchaser, four or more
integrally-cast coupons. Specimens shall conform to ASTM B557 and shall
be either 0.500 in. (12.50 mm) diameter at the reduced parallel gage

section, subsize specimens proportional to the standard, or standard

Sheet-—t pDe necimen 0 dete ini C ormance a a¥s Y-TILR-Y.

3.6.1.2|3, if specimen locations are not shown on the drawing, not less
than four tensile specimens, two from the thickest section and 'two from
the thipnest section, shall be cut from a casting or castings from each
Tot or from integrally-cast coupons attached to such castings.

Sample ¢astings from new or reworked patterns apd<the casting procedure
shall be approved by purchaser before castings(for production useé 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
acceptalle castings; these shall constitute the approved casting [procedure
and shall be used for producing production castings. If necessany to make
any change in parameters for the.process control factors, vendor [shall
submit for reapproval a statement of the proposed changes in prodessing
and, when requested, separately-cast tensile specimens, sample cdstings,
or bothy Production castings incorporating the revised operations shall
not be ghipped prior to_receipt of reapproval.

Contrg
the f

1 factors fotr producing castings include, but are not limited to,
11owing:

de atmosphere

Fluxing. or-deoxidation procedure

and risering practices ,

Metal pouring temperature; variation of + 500F (+ 300C) from the
established 1imit is permissible - -

Solidification and cooling procedures

Solution heat treatment cycle

Cleaning operations

Methods of inspection

.1 Any of the above process control factors for which parameters are
considered proprietary by the vendor may be assigned a code
designation. Each variation in such parameters shall be assigned a
modified code designation.
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