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l. SCOPE:

l.1 Form: Th

castings.
1.2 Applicatis

2. APPLICABLE

s specification covers a magnesium alloy in the form lof

bn: Primarily for parts operating in service up(to 300°

DOCUMENTS: The following publications form—a part of t

specificat
Material S§j

jon to the extent specified herein. The latest issue off
pbecifications (AMS) shall apply. The applicable issue o

documents shall be as specified in AMS 2350.

2.1 SAE Publig

bations:

PA 15096

2.1.1 Aerospa

be Material Specifications:

235
236
247
263
264
264
269
280

~ Standards and Test Methods

- Room Temperature Tensile Properties of Castings
- Protective Treatment, Magnesium Alloys
Radiographic dnspection

- Fluorescent-Penetrant Inspection

- Contrast Dye Penetrant Inspection

~ Repair _Welding of Aerospace Castings

- Identification, Castings
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2.2 ASTM Publica

tions: Available from American Society for Testing and

Materials, 1916 Race Street, Philadelphia, PA 19103.

ASTM B557

ASTM E10
ASTM E35
ASTM E155

Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy

Products

Brinell Hardness of Metallic Materials

Chemical Analysis of Magnesium and Magnesium Alloys
Reference Radiographs for Inspection of Aluminum and Magnesium

Castings

2.3 U.S. Govyernment Publications:

Available from Commanding Officefr, Naval

Publicatiions and Forms Center, 5801 Tabor Avenue, Philadelphia,|PA 19120.

2.3.1 PFederal Standards:

Federal Test Method Standard No. 151 - Metals; Test Methods

2.3.2 Military Specifications:

MIL-M+6857 - Magnesium Alloy Castings, Heat' Treatment of

2.3.3 Military Standards:

MIL-STD-649 - Aluminum and Magnesium Products, Preparation fof Shipment and

Storage

3. TECHNICAL REQUIREMENTS:

3.1 Composition:

determihed by wet chemical methods in accordance with ASTM E35,| by
xraphic methods—in accordance with Federal Test Method Standard

spectro

Shall conform to the following percentages by weight,

No. 151} Method 112,.or by other analytical methods approved by purchaser:

3.2 Condition:

min max
Aluminum 8.3 - 9.7
Zinc 1.6 - 2.4
Manganese U.10 -
Silicon - 0.30
Copper - 0.10
Nickel - 0.01
Other Impurities, each - 0.10
Other Impurities, total - 0.30
Magnesium remainder

Solution and precipitation heat treated.
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Castings: Castings shall be produced in lots from metal conforming to 3.1l.
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 or alloys are not added, the
molten metal shall be subjected to superheating or other grain-refining
treatment. Unless otherwise agreed upon by purchaser and vendor, 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 remelted
or unless the composition of a sample taken after the last addition to the
melt conforms to 3.1.

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

3.4

(900 kg) |or less as melted for pouring castings or, when pérmitted by
purchaser, a melt shall be 4000 1lb (1800 kg) or less of metal wikhdrawn
from one [continuous furnace in not more than eight consecutive hpurs.

.2 A lot shgll be all castings poured from a single mélt in not morg than

eight consecutive hours and solution and precipitation heat treaked in the
same heat treat batch.

Cast Test $pecimens: Chemical analysis specimens and tensile specfimens
shall be cast as follows:

3.4.1 cChemical |Analysis Specimens: Shall be)cast from each melt and shall be of

3.5
g

3.6

a size and shape agreed upon by purchaser and vendor.

.2 Tensile §pecimens: Shall be cast with each lot of castings, shalll be of

standard |proportions conforming to ASTM B557 with 0.500 in. (12.50 mm)
diameter |at the reduced parallel gage section, and shall be cast| to size
in molds |[made of the regular foundry mix of green sand without uping
chills. |Metal for the ‘specimens shall be part of the melt which| is used
for the c¢astings and shall be subjected to the same grain-refinipg or
alloying |treatment, given the metal for the castings. The temperpture of
the metal during pouring of the specimens shall be not lower thap that
during pquring-—of the castings. '

Heat Treatment: Castings and representative tensile specimens shalll be
solution and precipitation heat treated Im accordance with MIL=M=6857; at
least 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.

Properties: Castings and representative tensile specimens produced in
accordance with 3.4.2 shall conform to the following requirements:
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.1 Tensile Properties:

6 Shall be as follows, determined in accordance with
] ASTM B557, 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:

3.6.1.2

Tensile Strength, min
Yield Strength at 0.2% Offset, min
Elongation in 4D, min 1.0%

Speclimens Cut from Castings:

3.6.1.2.1

3.6.1.2.2

3.6.1.2.3

hardness of 70\ 95 HB/10/500 or 80 - 105 HB/10/1000, determir
accordpnce with ASTM E10, but castings shall not be rejected d
of harfness/if the tensile property requirements of 3.6.1.2 an

n tensile properties of castings are determined, \the ay
s than four, and preferably 10, specimens cut from thid
tions shall be as follows:

sile Strength, min 25,500 psi (179
ield Strength at 0.2% Offset, min 16,000 psi (11¢
ngation in 4D, min 0.75%

specimen cut from a casting shall meet the following:

sile Strength, min 17,000 psi (115
1d Strength at 0.2% Offset,;.min 13,500 psi ( 95

n properties other than“those specified in 3.6.1.2.1 ar
arfe required, tensile specimens as in 4.3.4 machined from
icated on the drawing, from a casting or castings chosg
represent the lot;, shall have the properties indicated
rawing for such _specimens. Property requirements may be
in| accordance with AMS 2360.

s: Castings, except at sprue and riser locations, shou

3.6.3 Grain Size: ©shall be as agreed upon by purchaser and vendor.

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 internal and
external imperfections detrimental to usage of the castings.

34,000 psi (235 MPa)
18,000 psi (125 MPa)

erage of not
k and thin

MPa)
MPa)

MPa)
MPa)

d 3.6.1.2.2
locations

n at random
on the
designated

1d have

ed in

n the basis
e met.

3.7.1.1 Castings shall have smooth surfaces and shall be well cleaned.
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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) or metal before protective treatment as in 5.2, unless

other

Casting

wise specified by purchaser.

s 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

satisfa

When sp
inspect
inspect

Radiogr
quality
ASTM El

Casting
methods

3.7.5.1 When
) remov

3.7.6 Casting
pPrevent
purchas

4. OQUALITY AS

Ctory quality.

ion in accordance with AMS 2645 or to contrast dye'penet
ion in accordance with AMS 2646.

aphic, fluorescent penetrant, contrast dye penetrant, an
standards shall be as agreed upon by purchaser and vend
b5 may be used to define radiographic agceptance standarn
g shall not be rapaired by peening,*plugging, welding, o
without written permission from purchaser.

pd and the castings repaired by welding in accordance wi
leakage unless specified or allowed by written permissi

pr designating the method to be used.

SURANCE PROVISTIONS:

Responsib

ility for Inspection: The vendor of castings shall supp

g samples f
required
‘required
confirmat
the requi

Classific

br vendofts tests and shall be responsible for performin
tests.\\Results of such tests shall be reported to the g
by 445% Purchaser reserves the right to sample and to g
bry\testing deemed necessary to ensure that the castings

rements of this specification.

ation of Tests:

Accepta

nce Tests:

pcified, castings shall be subjected to fluorescent|pendtrant

rant

d other
or.
ds.

r other

permitted in writing by purchaser, defects in castings may be

th AMS 2694.

5 shall not be impregnated, chemically treated, or coat€gd to

on of

ly all

g all
urchaser as
erform any
conform to

2 Tests to determine conformance to requirements for
g composition (3.1), tensile properties of separately-cast specimens

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



https://saenorm.com/api/?name=f01e5b8072d63770733aca6425bbc0f5

AMS

4434J

4.2.1.1

Tensile properties of specimens cut from castings shall be determined

g 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 are
determined.

Preproduction Tests:

2 Tests to determine conformance to all technical
g requirements of this specification are classified as 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 or processing, or both,

requir es—reapproval—as—in—4-4-27and—when—purchaserdeems—conf

requested, preproduction test material shall be submitted tg

testin
4.2.2.1 For
cogn
offi
4.3 Sampling
4.3.1

a cast
4.3.2 Three
purcha
4.3.3
4.3.4 One or
from s
and sh
gage s
sheet-
3.6.1.
than £

the th
lot.

Two chemical analysis specimens in accordance with 3.4.1 from

Two preproduction castings in accordance with 4.4.1 of each pa

J to be required.
Jirect U.S. Military procurement, substantiating test da

izant agency as directed by the procuring actigity, the
Cer, or the request for procurement.

t Shall be in accordance with the following:

ing from each lot.

tensile specimens in accordancé‘with 3.4.2 from each lot
ser requires properties of specimens cut from castings.

more castings from'each lot when tensile properties are
becimens cut from castings. Specimens shall conform to
nll be either 05500 in.
ection, sub-size specimens proportional to the standard,
type speciméns. For determining conformance to the requ
.3, if specimen locations are not shown on the drawing,
bur tensile specimens, two from the thickest section and
innest . Section, shall be cut from a casting or castings

irmatory

ta and, when
the
contracting

each melt or

except when

rt number.

required
ASTM B557

(12.50 mm) diameter at the reduced parallel

or standard
irements of
not less
two from
from each

4.4

Approval:

4.4.1 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.

~
N

PN

N s
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NS
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4.4.2.1 Proces

AMS 4434J

vVendor 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 shall be used for producing 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, test specimens, sample castings, or both. Production
castings incorporating the revised operations shall not be shipped prior
to receipt of reapproval.

limited to, the following:
Type of furnace and its capacity
d size of furnace charge
atmosphere
rmulation
and risering practices
or oxide removal procedures
uring temperature (variation of +50°F (+30°C) from the
lished limit is permissible
ication and cooling procedures
n and precipitation heat treatment cycles
ing operations
of inspection

4.4.2.1.1 Any pf the above process control factors for which parameters are

4.5 Reports:

4.5.1
g

4.5.2

consjlidered proprietary by .the vendor may be assigned a code
designation. Each variation in such parameters shall be asgigned a
modiffied code designation. :

The vendpr of castings shall furnish with each shipment a repory showing
the resuflts of tests for chemical composition of at least one cgdsting or
of separFtely—cast specimens from each melt and for tensile properties of

separatelly-cast specimens representing each lot or of specimens [cut from
castings| £rom each lot, and stating that the castings conform tg the other
technical requirements of this specification. This report shall include
the purchase order number, lot number, AMS 4434J, part number, gquantity.

The vendor of finished or semi-finished parts shall furnish with each
shipment a report showing the purchase order number, contractor or other
direct supplier of castings, part number, and quantity. When castings for
making parts are produced or purchased by the parts vendor, that vendor
shall inspect each lot of castings to determine conformance to the
requirements of this specification and shall include in the report either
a statement that the castings conform or copies of laboratory reports
showing the results of tests to determine conformance.
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