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1. SCOPE:
1.1 Eorm: |This specification covers a magnesium alloy in the<forp of sand
castings.
1.2 Applicatiion: Primarily for parts requiring high yield strength up to 400°F
(204°C)
2.  APPLICABLE DOCUMENTS: The following publications form a part gf this
specification to the extent specified«berein. The latest issue of SAE

publications shall apply. The applicable issue of other ddcuments shall be
as speqgified in AMS 2350.

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive,
PA 15096.
2.1.1 Aerospace Material Specifications:
AMS 2350 - Standards and.Test Methods
AMS 2360 - Room Temperature Tensile Properties of Castings
AMS 2361 - Elevated 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 27504~ Pyrometry
AMS Z2804—tdentrficatiom, —Castimgs

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

ASTM B 557 - Tension 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 21 - Elevated Temperature Tension Tests of Metallic Materials

ASTM E 35 - Chemical Analysis of Magnesium and Magnesium Alloys

ASTM E 155 —=Reference Radiographs for Inspectiom of Atumimum, and Magnesium

Castings

3. TECHNICAL REOUIREMENTS:

3.1 Composition: Shall conform to the following percentages by weight,
determinefd by wet chemical methods in accordance with’ASTM E 35] by
spectrochemical methods, or by other analytical methods acceptabhle to

purchaser

min max
Dadymium (Total Rare Earths) 1.75 - 2.5
Siflver 1.3 1.7
Zijrconium, Total 0.40 - 1.0
Zirconium, Soluble (3.1.1,@3.1.2) 0.40 -
Capper 0.05 - 0.10
Nilckel -- 0.01
Other Impurities, total -- 0.30
Magnesium remainder

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

3.1.2 Determipation-not required for routine acceptance.

3.2 Conditionf: Sefution and precipitation heat treated.

3.3 Casting: 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 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 of 2000
pounds (907 kg) or less 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.
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3.3.2 A lot shall be all castings poured from a single melt in not more than
eight consecutive hours and solution and precipitation heat treated in the
same heat treat batch.

3.4 Cast Test Specimens:

Chemical analysis specimens and tensile

shall be
3.4.1 Chenmic

cast as follows:

al Analvsis Specimens:

any su

3.4.2

Tensile Specimens:

itable size and shape.

Shall be cast with each lot of castings,

B it B

specimens

Shall be cast from each melt and shall be of

shall be of
with 0.500

standa
inch (
cast t
using
used f
such a
shall
shall
the sa
metal
pouring

3.5 Heat Tr¢
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|2.70 mm) diameter at the reduced parallel gage section
D size in molds- made with the regular foundry mix Of 'sg
chills. Metal for the specimens shall be part of &he me
pr the castings. If the metal for castings is given any
5 fluxing or cooling and reheating, the metad ‘for the g
pe a portion of the metal so treated and, during such t
pe heated to the same maximum temperature.and held for
ne time as the molten metal for the castings. Temperat
during pouring of the specimens shalk:be not lower than
of the castings.

patment: Castings, integrally-cast coupons, and separa

tensile
(524°C) &
guencheg
204°C) ¢
treatmer
heat tr¢
or into
Pyrometn

3.6
specimer
requirem

Propertiles: Castings;
S produced-'in accordance with 3.4.2 shall conform to the following

specimens shall be heated to-a temperature not exceedi
nd held at heat for the proper time for solution heat

as required, reheated to)a temperature between 380° -
nd held at heat for the_proper time for precipitation
t; at least one set of’tensile specimens shall, during
atment, be put into.a batch-type furnace with each loa
a continuous furnace at intervals of not longer than t
y shall be in accordance with AMS 2750.

integrally-cast coupons, and separately

ents:

3.6.1

Tensi lle_Rroperties: Conformance to the requirements of 3.6.]

used as“the basis for acceptance of castings except when put

and shall be
nd without

It which is
treatment,
pecimens
reatment,
approximately
ure of the
that during

itely-cast

ng 975°F
treatment and
400°F (193° -
heat

each stage of
| of castings
hree hours.

-cast tensile

.1.1 shall be
‘chaser

specif

3.6.

1es that the requirements of 3.6.1.1.2 apply:

ASTM B 557 or ASTM B 557M:

3.6.

1.1.1 Separately-Cast Specimens:

Tensile Strength, minimum

Yi

Elongation in 4D, minimum

eld Strength at 0.2% Offset, minimum 25,000 p

1.1 At Room Temperature: Shall be as follows, determined in accordance with

34,000 psi (234 MPa)

si (172 MPa)

2.0%
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3.6.1.1.2 Specimens Cut From Castings or from Integrally-Cast Coupons:,

3.6.1.1.2.1 Specimens cut from thick and thin sections of a casting or castings
or from integrally cast coupons as in 4.3.5 shall be as follows:

Tensile Strength, minimum 32,000 psi
Yield Strength at 0.2% Offset, minimum 23,000 psi
Elongation in 4D, minimum 2.0%

(221 MPa)
(159 MPa)

3.6.1.1.2.2 Any specimen cut from a casting shall meet the following:

T
Y
E

3.6.1.2 At 40

20,000, Ps
1.0%

eld Strength at 0.2% Offset, minimum
ongation in 4D, minimum

0°F (204°C): Shall be as follows, determinedAn acco

ASTM
not 1

F 21 on specimens heated to 400°F +5 (204°C%3), held
ess than 10 minutes before testing, and tested at 4009

(204°C + 3):
3.6.1.2.1 Separately-Cast Specimens:
Tengile Strength, minimum 25,000 ps
Yield Strength at 0.2% Offset, minimum 19,000 psi
3.6.1.2.2 Specimens Cut From Castings:
Tensile Strength, minimum 24,000 psi
Yielld Strength at 0.2% .OFffset, minimum 18,000 psi
3.6.1.3 When properties othery than those specified in 3.6.1.1.2 ar
are re¢quired, tensiletspecimens as in 4.3.4 taken from locs
indicated on the drawing, from a casting or castings chosen
represent the lot, shall have the properties indicated on {

for sich specumens.

desigy

3.6.2 Hardnes
hardness

Property requirements for such specimer
ated 1n accordance with AMS 2360, AMS 2361, or both.

-

S -

Castings, except at sprue and riser locations, shd
of 62 - 85 HB/10/500 or 67 - 90 HB/10/1000, detern

rdance with
at heat for

F =5

(172 MPa)
(131 MPa)

(165 MPa)
(124 WPa)

d 3.6.1.2.2
tions

at random to
he drawing

S may be

uld have
iined in

accorda

ce wWith ASTME 10, but the castings shatt not be Tej

cted on the

basis of hardness iIf the tensile property requirements of 3.6.1.1.2 are

met.

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 well cleaned.
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3.7.1.

3.7.2

3.7.3

3.7.4

3.7.5

3.7.5.

3.7.6

4. QUALITY APSURANCE PROVISIONS:

2 Castings, cleaned by blasting, shall, prior to nondestructive
inspection, be pickled in a sulfuric or sulfuric-nitric acid solution to
remove not less than 0.002 inch (0.05mm) of metal.

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.

When specified, castings shall be subjected to fluorescent penetrant
inspectipn in accordance with AMS 2645, to contrast dye penetrnant
inspectipn in accordance with AMS 2646, or to both.

Radiographic, fluorescent penetrant, contrast dye penetrant, [and other
quality pcceptance standards shall be as agreed upon by ‘purchgser and
vendor. [|ASTM E 155 may be used to define radiographic acceptance
standards.

Castings| shall not be reworked by peening, plugging, welding,| or other
methods without written permission from purchaser.

1 When permitted in writing by purchaser g defects in castings| may be
removed and the castings reworked by welding in accordance with AMS 2694.

Castings| shall not be impregnated, . chemically treated, or cogted to
prevent |leakage unless specified or allowed by written permisgion of
purchaselr, designating the method to be used.

4.1 Responsibillity for Inspeetion: The vendor of castings shall sugply all
samples far vendor®s tests and shall be responsible for performing all

sts. Results’ of such tests shall be reported to the purchaser as

required by 4.5. Purchaser reserves the right to sample and to jperform any
confirmatgry testitig deemed necessary to ensure that the castings conform to

the requi

4.2 Classific

ements~0f this specification.

ion of Tests:

4.2.1

Acceptance Tests: Except as specified in 4.2.1.1, tests for composition

(3.1), tensile properties at room temperature (3.6.1.1), hardness (3.6.2),
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 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.
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4.2.2 Periodic Tests:

Tests for tensile properties at 400°F

(200°C) (3.6.1.2)

are periodic tests and shall be performed at a frequency selected by the
vendor unless frequency of testing is specified by purchaser.

4.2.3

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

ingredients and/or processing requires reapproval as in 4.4.2, and when
purchaser deems confirmatory testing to be required.

4.2.3.1 For direct U.S. Military procurement, substantiating test data and, when
d

requested

cogni
offic

4.3 Sampling

ant agency as directed by the procuring activity, cor
r, or request for procurement.

nd Testing: Shall be in accordance with the foHowin

of specimg

4.3.1 At least

melt and
4.3.2 Three se
lot exce
castings

4.3.3 Two preq

4.3.4 Except
properti
conform
(12.70 n
specimen
For dete
location
specimen
section,

4.3.5 When pe
may be 1

as specified in 4.3.5, one or more castings from each

ns to be sampled shall be the minimum number,0f speci

/or a casting from each lot,

parately-cast tensile specimens in.accordance with 3
pt when purchaser requires properties of specimens cu
or from integrally-cast coupons.

roduction castings in accordance with 4.4.1 of each

s of specimens cut from castings are required. Spec
to ASTM B 557 or ASTM B 557M and shall be either 0.50
m) diameter at the reduced parallel gage section, subg
S proportional _to* the standard, or standard sheet-typ
rmining conformance to the requirements of 3.6.1.3, 1
5 are not shown on the drawing, not less than four te
5, two from: the thickest section and two from the thi

mittéd by purchaser, test bars cast integrally with 1
fested in lieu of testlng the casting itself, prOV|dec

faor FaYaYBTaVaYaYalliaY fat o 1

one chemical analysis specimen in accofdance with 3|

shall be'cut from a casting or castings from each lot.

0 the
tractlng

y; the number
mens tested:

4.1 from each

4.2 from each
t from

part number.

lot when
mens shall
D inch

ize

P specimens.
F specimen
isile

hnest

he casting
the casting

is too <

~4 1 oartho ot +n af
SttaH—FoF——etHeRer bA\ll\)lllU o Coupoiis—ot L\,Ql.lll‘d O1—C

the casting as

a whole, and the thickness of the test bars is equal to or greater than
the thickness of the portions of the castings to which the bars are

attached.
treatments have been completed,

Test bars shall not be removed from the casting until all heat
unless the bars interfere with inspection

processes or straightening whereupon they may be removed after solution
heat treatment, but must accompany the associated casting during
precipitation heat treatment.
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