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1. SCOPE:
1.1 Form:

This specification covers a magnesium alloy in the form of sand‘eastings.
1.2 Application:

These castings have been used typically for parts opetating up to 300 °F (149 °C), put usage is not
limited to sugh applications.

2. APPLICABLE POCUMENTS:

The following publications form a part of this specification to the extent specified herejn. The latest
issue of SAE publications shall apply. (The applicable issue of other publications shall be the issue in
effect on the date of the purchase arder.

2.1 SAE Publications:
Available from SAE, 400:)Commonwealth Drive, Warrendale, PA 15096-0001.

AMS 2360 Rogm Temperature Tensile Properties of Castings
AMS 2475 Protective Treatments, Magnesium Alloys

AMS 2635 Radiographic Inspection

AMS 2645 Fluorescent Penetrant Inspection

AMS 2694 Repair Welding of Aerospace Castings

AMS 2804 Identification, Castings

SAE Technical Standards 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 2000 Society of Automotive Engineers, Inc.

All rights reserved. Printed in U.S.A.
QUESTIONS REGARDING THIS DOCUMENT: (724) 772-7161 FAX: (724) 776-0243
TO PLACE A DOCUMENT ORDER: (724) 776-4970 FAX: (724) 776-0790

SAE WEB ADDRESS: http://www.sae.org
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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

ASTM B 660
ASTM E 10
ASTM E 35
ASTM E 155

3. TECHNICALR
3.1 Composition
Shall conforn

in accordanc
acceptable tg

(Metric)

Daclkanina/Danliina Af Albiminiim and
ooyt oKy o7 oo o TvT

Brinell Hardness of Metallic Materials
Chemical Analysis of Magnesium and Magnesium Alloys
Reference Radiographs for Inspection of Aluminum and Magnhesium Castings

EQUIREMENTS:

N to the percentages by weight shown in Table\1, determined by wet cljfemical methods
e with ASTM E 35, by spectrochemical methods, or by other analytical|methods
purchaser.

TABLE D- Composition

Element min max
Aluminum 5.3 6.7
Zinc 2.5 3.5
Manganese 0.15 --
Silican -- 0.30
Copper -- 0.10
Nickel -- 0.01
Other Impurities, each (3.1.1) -- 0.10
Other Impurities, total (3.1.1)  -- 0.30
Magnesium remainder

3.1.1 Determinat

3.2 Condition:

As cast.

ion not required for routine acceptance.
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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 re-melted, or unless
composition of a sample taken after the last addition to the melt conforms to 3.1.

3.3.1 A meltshal
as melted f
kg) or less
hours.

3.3.2 Alotshall {
3.4 Cast Test Sp
Chemical an

3.4.1 Chemical A

shape, and
3.4.2 Tensile Spq
conforming
parallel gag

without using chills. Metal for the specimens shall be part of the melt which is useq

and shall b
castings. T
during pout

3.5 Properties:

Castings and

| be the metal withdrawn from a batch-furnace charge of 2000 pounds
Dr pouring castings or, when permitted by purchaser, a melt shallbe-40
pf metal withdrawn from one continuous furnace in not more thah eigh
e all castings poured from a single melt in not more than eight consec
ecimens:

hlysis specimens and tensile specimens shallbe cast as follows:

nalysis Specimens: Shall be cast from each melt and shall be of any s
form.

pcimens: Shall be cast with eack’lot of castings, shall be of standard pf
to ASTM B 557 or ASTM B-557M with 0.500 inch (12.70 mm) diametg
e section, and shall be cast to size in molds made with the regular fou

b subjected to the_ same grain-refining or alloying treatment given the n

emperature of the-metal during pouring of the specimens shall be not
ing of the castings.

representative separately-cast tensile specimens produced in accorda

(907 kg) or less
DO pounds (1814
consecutive

itive hours.

uitable size,

oportions

r at the reduced

hdry mix of sand
for the castings

hetal for the
ower than that

\nce with 3.4.2

shall conform

ta‘the following requirements:

3.5.1 Tensile Properties: Shall be as specified in 3.5.1.1 and 3.5.1.2, determined in accordance with
ASTM B 557 or ASTM B 557M; conformance to the requirements of 3.5.1.1 shall be the basis for
acceptance of castings except when purchaser specifies that requirements of 3.5.1.2 apply:

3.5.1.1 Separately-Cast Specimens:
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351

3.5.1.

3.5.2

3.6

3.6.1

3.6.1

3.6.1

3.6.2

TABLE 2 - Minimum Tensile Properties

Property Value
Tensile Strength 26.0 ksi (179 MPa)
Yield Strength at 0.2% Offset 11.0 ksi ( 76 MPa)
Elongation in 4D 4%

.2 Specimens Cut From Casting or From Integrally-Cast Coupons: Specimen @s:in|4.3.4 shall meet

the requirements of Table 3.

TABLE 3 - Maximum Tensile Properties

Property Value
Tensile Strength 18.0:ksi (124 MPa)
Elongation in 4D 1%

2.1 When gdroperties other than those specified;in Table 3 are required, tensile spgcimens as in
4.3.4 machined from locations indicated en the drawing, from a casting or castings chosen at
random to represent the lot, shall have:the properties indicated on the drawing for such
specimens. Property requirements-may be designated in accordance with AMS 2360.

Hardness: [Castings, except at gate and riser locations, should have hardness not|lower than 48

HB/10/500 [or 57 HB/10/1000,-determined in accordance with ASTM E 10, but casiings shall not be
rejected on|the basis of minimum hardness if the tensile property requirements of|3.5.1.2 are met.

Quality:

Castings, as recgived by purchaser, shall be uniform in quality and condition, sound, and free from
foreign ma1erials and from imperfections detrimental to usage of the castings.

.1 Castings shall have smooth surfaces sufficiently cleaned to permit fluorescent penetrant

inspection.

.2 Castings cleaned by blasting shall be pickled in a sulfuric or sulfuric-nitric acid solution to remove

not less than 0.002 inch (0.05 mm) of metal prior to protective treatment as in 5.2.

Castings shall be produced under radiographic control. This control shall consist of radiographic
examination of castings, in accordance with AMS 2635 or other method acceptable to purchaser,
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.
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3.6.3
AMS 2645.

3.6.4

When specified, castings shall be subjected to fluorescent penetrant inspection in accordance with

Radiographic, fluorescent penetrant, and other quality standards shall be as agreed upon by

purchaser and vendor. ASTM E 155 may be used to define radiographic acceptance standards.

3.6.5
permission

3.6.5.1 When pe
repaired

3.6.6 Castings shall not be impregnated, chemically treated, or coated to prevent leaka

specified o

4. QUALITY ASS
4.1 Responsibilit
The vendor d

performing a
confirmatory

this specification.

4.2 Classification

4.2.1 Acceptance
separately-
castings or
performed

4.2.1.1 Tensilep
determing
available

from purchaser.

Castings shall not be repaired by peening, plugging, welding, or other methods without written

'mitted in writing by purchaser, defects in castings may be removed@an
Dy welding in accordance with AMS 2694.

allowed by written permission of purchaser, designatinghe method t
URANCE PROVISIONS:
y for Inspection:

f castings shall supply all samples for veridor's tests and shall be resp
| required tests. Purchaser reserves the-right to sample and to perforn
testing deemed necessary to ensure that the castings conform to the r

of Tests:

p Tests: Except as specified in 4.2.1.1, tests for composition (3.1), tens
cast specimens (3.5:1:1) or, when specified, tensile properties of spec
integrally-cast goupons (3.5.1.2), and quality (3.6) are acceptance test
o represent each melt or lot as applicable.

Foperties.of specimens cut from castings or from integrally-cast coupor
bd only'when specified by purchaser or when separately-cast specime
Tensile properties of separately-cast specimens need not be determir

d the castings

je unless
b be used.

bnsible for
h any
bguirements of

ile properties of
mens cut from
s and shall be

s shall be
s are not
ied when tensile

btermined.

propertie

5 of’specimens cut from castings or from integrally-cast coupons are d

4.2.2 Periodic Tests: Tests for hardness (3.5.2) 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
material and/or processing requires reapproval as in 4.4.2, and when purchaser deems
confirmatory testing to be required.

4.2.2.1 Fordirect 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 officer, or request for procurement.

-5-
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4.3 Sampling and Testing:

Shall be in accordance with the following:

4.3.1 One chemical analysis specimen in accordance with 3.4.1 from each melt or a casting from each

4.3.2

4.3.3

4.3.4

4.3.4.1 When pe

excised f

specimer

coupons
4.4 Approval:
4.4.1

4.4.2

lot.

One separately-cast tensile specimen in accordance with 3.4.2 from each lot except when

af cnae

urchaser raciuroc nranortioc mmaoanc machinad fram cactinac Ar froam 1ntnn
p UMt o PToOPCTtC o U SPT oHTICT o AT T TC U T O COotT g o UT oI ity

coupons.

Two preprdg

Except as permitted by 4.3.4.1, one or more castings from each lot when tensile g

required frg
ASTM B 55
section, su

thinnest se

Sample castings from new orreworked patterns and the casting procedure shall k

DSize specimens proportional to the standard, or-standard sheet-type s
determining conformance to the requirements of 3.5.1.2,.if specimen locations are
the drawing,
ction, shall be cut from a casting or castings from each lot.

'mitted by purchaser, tensile specimens conforming to ASTM B 557 or

Shall be as specified by purehaser.

duction castings in accordance with 4.4.1 of each part number.

m specimens machined from castings. Specimens shall conform to A
7M and shall be either 0.500 inch (12.70 mm) diameter at the reduced

not less than four tensile specimens, two from the thickest section ar

om integrally-cast coupons may be‘used in lieu of separately-cast spe(
s cut from a casting or castings-(4.3.4). Size, number, and location of

ally-cast

roperties are
STM B 557 or
parallel gage
pecimens. For
not shown on
d two from the

ASTM B 557M
imens (4.3.2) or
integrally-cast

e approved by

purchaser before castings for production use are supplied, unless such approval he waived by

purchaser.

Vendor shg
process co
casting pro

Il establish, for production of sample castings of each part number, pa

rameters for the

htrolfactors which will produce acceptable castings; these shall constit

te the approved
ary to make any

change in parameters for the process control factors vendor shaII 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.
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4.4.2.1 Process control factors for producing castings include, but are not limited to, the following:

Type of furnace

Furnace atmosphere

Sand formulation

Ladle addition or grain-refining procedure

Fluxing o

r oxide removal procedure

Gating and-iserinrgpractices

Metal poy
Solidifica
Cleaning
Methods

4.4.2.1.1 Any of th
vendor
assigns

4.5 Reports:

The vendor d
chemical con|
tensile prope
castings from
This report s
guantity.

4.6 Resampling

If any specin
castings may

nonconforming specimen. Failure of any retest specimen to meet the specified req

be cause for

iring temperature; variation of 50 °F (x28 °C) is permissible
ion and cooling procedures

operations

of inspection

b above process control factors for which parameters afe considered p
may be assigned a code designation. Each variation in such paramete
d a modified code designation.

f castings shall furnish with each shipment a report showing the result
pposition of at least one casting or of-a*separately-cast specimen from €
rties of a separately-cast test speeimen representing each lot or of spe

each lot, and stating that the castings conform to the other technical
nall include the purchase order number, lot number, AMS 4420M, part

hnd Retesting:

en used in the. above tests fails to meet the specified requirements, dis
be based©n'the results of testing two additional specimens for each ¢

rejection of the castings represented. Results of all tests shall be repo

5. PREPARATIO

roprietary by the
brs shall be

5 of tests for

ach melt and for
cimens cut from
equirements.
number, and

sposition of the
riginal
lirements shall
rted.

N FOR DELIVERY:

5.1 Identification:

Shall be in accordance with AMS 2804.

5.1.1 Impregnated castings shall be marked "IMP".

5.2 Protective Treatment:;

Prior to shipment, castings shall be chrome pickled in accordance with AMS 2475 unless purchaser
permits castings to be coated with a light corrosion-inhibiting oil in lieu of chrome pickling.
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