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1. SCOPE:

1.1 Form: Thi$ specification covers a magnesium alloy in the fofm of|sand

castings.

1.2 Applicatiop: Primarily for parts requiring high yieldJstrength up to 570°F

(299°C) angl excellent corrosion resistance.

2. APPILICABLE DOCUMENTS: The following publications. form a part of this
specificatipn to the extent specified herein. %Fhe latest issue of|SAE
pubTicationg shall apply. The applicable issde of other publicatipns shall
be the issug in effect on the date of the purchase order.

2.1 SAE Publications: Available from SAE,400 Commonwealth Drive, Warrendale,

PA 15096-0001.

2.1.1 Aerospack Material SpecificatiOns:

AMS 2360 — Room Temperature, K 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=2694| - RepairyWelding of Aerospace Castings

AMS 2750 = Pyrometry

AMS-2804| - &dentification, Castings

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user."

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright 1990 Society of Automotive Engineers, Inc.
All rights reserved.

Printed in U.S.A.
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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-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—tnspection—of-~Aluminum—and Magnesium

Castings

3. TECHNICAL REQUIREMENTS:

3.1 Compositiop: Shall conform to the following percentagesoby weigh
determined|by wet chemical methods in accordance with ASTM E 35, by
spectrochepical method, or by other analytical methdds acceptable|to

purchaser:

min max
YE¥trium 4.75 - 5.5
Rare Earths (See 3.1.1) 2.0 - 4.0
Z1rconium Total 0.40 - 1.0
Zlrconium Soluble (3.1.2, 3.1:3) 0.40 - -
/1nc — 0.2
L1thium — 0.2
M@dnganese — 0.15
Copper — 0.03
Iton — 0.01
S1Ticon — 0.01
Nickel — 0.005
Other Impumities, total — 0.30
Magnesium remainder

3.1.1 Rare earghseconsist of neodymium 1.5 - 2.0% by weight, remaindef being
principal yy'heavy rare earths ytterbium, erbium, dysprosium, ang
gadolinium. HEavy rare earcth iraction 15 dI1rectly related to the yttrium
content of the alloy (i.e. yttrium is present as nominal 80% by weight,
20% by weight HRE mixture).

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

3.1.3 Determination not required for routine acceptance.

3.2 Condition: Solution and precipitation heat treated.
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Casting:

are required.
Molten metal

foundry operating scrap (gates, sprues,
not be poured into castings unless first converted to ingot, analyzed,

shall

Castings shall be produced from metal

Furnace or Tadle additions of grain-refining elements or alloys
conforming to 3.1.
taken from alloying furnaces, with or without additions of
risers, and rejected castings),

and remelted or unless the composition of a sample taken after the Tast
addition to the melt conforms to 3.1.

pounds (907 kg) or less as melted for pouring castings or, when

permitted by purchaser, a melt shall

metal wi

be 4000 pounds (1814 kg) o

ontiniiaiic fonno~n o
ettt or—tte 1

.3.1 A melt shall be the metal withdrawn from a batch-furnace charge of 2000

r less of
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consecut

2 A lot sh
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h11 be all castings poured from a single melt in pot mo
nsecutive hours and solution and precipitation h@at tre
L treat batch.

bpecimens: Chemical analysis specimens afd tensile spe

shall be ¢

1 Chemical

st as follows:

Analysis Specimens: Shall be castef¥om each melt and

any suit

2 Tensile

nble size and shape.

bpecimens: Shall be cast with«each Tot of castings, sh

standard
0.500 1in
shall be
without

which is
treatmen
specimen
treatmen
approxim
Temperat
lTower th

3.5 Heat Treats

3

.6

proportions conforming to ASIM B 557 or ASTM B 557M wi
ch (12.70 mm) diameter at the reduced parallel gage sec
cast to size in molds made with the regular foundry mi
sing chills. Metal for the specimens shall be part of
used for the castidgs. If the metal for castings is g
L, such as fluxing or cooling and reheating, the metal

5 shall be a porftion of the metal so treated and, durin
L, shall be heated to the same maximum temperature and

re of the wetal during pouring of the specimens shall
hn that(during pouring of the castings.

jent 7 Castings and representative tensile specimens sh

heated to

 Ckémperature not exceeding 985°F (529°C), held at heat

htely the samg” time as the molten metal for the castings

re than
hted in the

Limens

Ehall be of

H1 1
Ch
cion, and
of sand
the melt
ven any
For the
j such
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be of

b«
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11 be
for the

proper tim

TOTr SOTUCIOm NMeat Ltreatment, darnd quencned a5 required

, reheated

to a temperature between 470° - 490°F (243° -254°C), and held at heat for

the proper

time for precipitation heat treatment.

At Teast one set of

tensile specimens shall, during each stage of heat treatment, be put into a
batch—<type furnace with each load of castings or into a continuous furnace

at intervals of not Tonger than three hours.

accordance

Properties

Pyrometry shall
with AMS-2750.

produced in accordance with 3.4.2 shall conform to the following
requirements:

be in

Castings and representative separatelytast tensile specimens



https://saenorm.com/api/?name=9661e14c0964134766f9eced7997d012

AMS-4426

Tensile Properties:

Conformance to the requirements of 3.6.1.1

.1 shall

be

used as the basis for acceptance of castings except when purchaser
specifies that the requirements of 3.6.1.1.2 apply:

.1

At Room Temperature: Shall be as follows, determined in accordance with
ASTM B 557 or ASTM B 557M:
.1 Separately-€ast Specimens:
Tensile Strength, minimum 36,000 psi (248 MPa)
Yield Strength at 0.2% offset, minimum 25,000 psi (172 MPa)
Elongation in 4D, minimum 2.0%
.1.2 Spedimens Cut From Castings: Shall be as follows, determifled on
sped¢imens as in 4.3.4:
Tendile Strength, minimum 35,000 pSsi (241 MPa)
Yield Strength at 0.2% Offset, minimum 25,000 psi (172 MPa)
Elongation in 4D, minimum 2.:0%
At 480PF (249°C): Shall be as follows, detefminhed in accordapce with
ASTM E| 21 on specimens heated to 480°F + 53(249°C = 3), held pt heat for
not leps than 10 minutes before testing, and tested at 480°F £ 5
(249°Cl £ 3):
.2.1 Sepdqrately-Cast Specimens:
Tendile Strength, minimum 30,000 psi (207 MPa)
Yield Strength at 0.2% Offget, minimum 23,000 psi (159 MPa)
.2.2 Sped¢imens Cut From Castiings:
Tendile Strength, m$nimum 28,000 psi (193 MPa)
Yield Strength at'0.2% Offset, minimum 22,000 psi (152 MPa)
When properties~other than those specified in 3.6.1.1.2 and 3].6.1.2.2
are refjuired,ctensile specimens as in 4.3.4 taken from locatipns
indicafted on=the drawing, from a casting or castings chosen aff random to
represent.the lot, shall have the properties indicated on the|ldrawing
for sugb~Specimens. Property requirements for such specimens|may be
designgted—Tmaccordance Wit AMS=2360—AMSS3 6o Dot
Hardness: Castings, except at sprue and riser locations, should have

hardness of 62 -85 HB/10/500 or 67 — 90 HB/10/1000, determined in
accordance with ASTM E 10, but the castings shall not be rejected on the
basis of hardness if the tensile property requirements of 3.6.1.1.2 are

met.
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Quality:
L1

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.

.1
.2

Castings shall

have smooth surfaces and be well cleaned.

Castings cleaned by blasting shall, prior to nondestructive inspection,

be pickled in a sulfuric or sulfuricnitric acid solution to remove not

less t
in 5.2

Castings
consist

AMS 2635
from har
and of p
satisfac

When spe
inspecti

Radiogra
acceptan
may be u

Castings
impregna

.1 When p

with A

Castings
prevent
purchase

QUALITY ASS

han 0.002 inch (0.05 mm) of metal

before protective treatment as

shall be produced under radiographic control. This(Co
bf radiographic examination of castings in accordange w
until proper foundry technique, which will produ€e cas]
nful internal imperfections, is established fop éach pa

roduction castings as necessary to ensure maithtenance of

Lory quality.

cified, castings shall be subjected to“fluorescent pene
bn in accordance with AMS2645.

phic, fluorescent penetrant, andwoefher quality standard
ce shall be as agreed upon by purchaser and vendor. AS
ced to define radiographic agegptance standards.

shall not be repaired bx(peening, plugging, welding,
Lion, or other methods Mdthout written permission from

ermitted in writing\by purchaser, in-process welding in
S2694 may be used-

shall not be jmpregnated, chemically treated, or coate
eakage un]éss specified or allowed by written permissi
r, design@ting the method to be used.

URANGECPROVISIONS:

Responsibi

ntrol shall

th
ings free
"t number

Crant

5 for
[M E 155

burchaser.

accordance

i to
bn of

ity for Inspection: The vendor of castings shall supp

samples fo

required tests.

y all

verndaor S Lesls and Shtall be responstbre 10r pertTOoritTm

all

Purchaser reserves the right to sample and to perform any

confirmatory testing deemed necessary to ensure that the castings conform to
the requirements of this specification.

Classification of Tests:

.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 1ot as applicable.
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4.

3.

3.1

Tensile properties of specimens cut from castings shall be determined

only when specified by purchaser or when separately<€ast specimens are
not available. Tensile properties of separately<€ast specimens need not
be determined when tensile properties of specimens cut from castings are
determined.

.2 Periodic

Tests:

are peri
vendor u

.3 Preprodu

odic tests and shall
nless frequency of testing is specified by purchaser.

ction Tests: Tests for all technical requirements are

preprodu
first—ar
material
purchase

For di
reques
cogniz
office

Sampling a

ction fests and shall be performed prior to or on fthe

Tests for tensile properties at 480°F (249°C)(3.6.1.2)
be performed at a frequency selected by the

icle shipment of a casting to a purchaser, when a chan
and/or processing requires reapproval as in 4.4.2,nahd
" deems confirmatory testing to be required.

rect U.S. Military procurement, substantiatingptest dat
ted, preproduction test material shall be submitted to
hnt agency as directed by the procuring aétivity, contr
I, or request for procurement.

Shall

nd Testing: be in accordancecwith the following:

.1 At Teast

melt, a

.2 Three te

purchase

.3 0One prep

dimensio
specifie

One or m
specimen
ASTM B 5
reduced

standard
to the r
drawing,
section

castings

5 Resampling and Retesting:

one chemical analysis specimen Jinaccordance with 3.4.
casting from each Tot, or boths

nsile specimens in accordance with 3.4.2 from each Tot
" requires properties of xgpecimens cut from castings.

roduction casting in-"@ctordance with 4.4.1 of each part
nal evaluation; additional castings shall be provided,
| by purchaser, for property and quality evaluation.

bre castings (from each Tot when properties are required
E cut fromegastings. Specimens shall conform to ASTM B
b/M and shall be either 0.500 inch (12.70 mm) diameter

parallelrgage section, subsize specimens proportional t
or{standard sheet{type specimens.

bqurements of 3.6.1.3, if specimen Tocations are not s
not less than four tensile specimens two from the thi

je in
when

h and, when
the
acting

[ from each

Except when

number for
hen

of

557 or
it the
b the

For determining copformance

hown on the

Ckest

and two from the thinnest section,
from each Tlot.

shall be cut from a casting or

I[f any specimen used in the above tests fails

to meet the specified requirements, disposition of the castings may be
based on the results of testing three additional specimens for each

original
the spec

represented and no additional testing shall be permitted.

nonconforming specimen.
ified requirements shall

tests shall be reported.

Failure of any retest specimen to meet
be cause for rejection of the castings
Results of all
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