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1. SCOPE:

1.1 Form: This specification covers a magnesium alloy in the form ef die
forgings|, hand forgings, and forging stock.

1.2 Applicatfon: Primarily for parts requiring high strength-to-weight ratio
for servfice up to 300°F (150°C). ‘

2. APPLICABLE DOCUMENTS: The following publications form a part of this
specification to the extent specified herein. The\latest issue of Aerospace
Material Ppecifications shall apply. The applicable issue of other documents
shall be as specified in AMS 2350,

2.1 SAE Publfications: Available from SAE, 400<{Commonwealth Drive, Warrendale,
PA  1509p. '

2.1.1 Aerospace Material Specifications:

AMS 22Dl - Tolerances, Aluminum and Aluminum Alloy Bar, Rod, Wilre, and
Forging Stock,\'Rolled or Cold Finished
MAM 22pD1 - Tolerances, Metric, Aluminum and Aluminum Alloy Bar] Rod,
Wire, and ¥orging Stock, Rolled, Drawn, or Cold Finished
AMS 23b0 -~ Standards(and Test Methods
AMS 23[l5 - Control (of Forgings Requiring First Article Approval
AMS 245 - Protective Treatments, Magnesium Alloys
AMS 26B0 - Ultrasonic Inspection, Product Over 0.5 in. (12.5 mq) Thick
AMS 2645 - Fluorescent Penetrant Inspection
AMS 2808 ={Identification, Forgings

2.2 ASTM Publlications: Available from American Society for Testing and
Materials, 1916 Race Street, Philadelphia, PA 19103.

ASTM B557 - Tension Testing Wrought and Cast Aluminum- and Magnesium-
Alloy Products ' ‘
ASTM E35 - Chemical Analysis of Magnesium and Magnesium Alloys

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.”

AMS documents are protected under United States and international copyright laws. Reproduction of these documents
by any means is strictly prohibited without the written consent of the publisher.

Copyright 1985  Society of Automotive Engineers, Inc. Printed in U.S.A.
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2.3 U,s. Go

vernment Publications:

Available from Commanding Officer, Naval

Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120,

ary Specifications:

-6857 - Magnesium Alloy Castings, Heat Treatment of

ary Standards:

MIL=-STD=649 = Aluminum and Magnesium Products, Preparation for Shipment

2.3.,1 Milit

MIL-M
2.3.2 Milit
3.

TECHNICAL REQUIREMENTS:

and Storage

3.1
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spectog

3.2 Conditi

3.2.1 Die a

Comgosition:

Shall conform to the following percentages by yweid

hed by wet chemical methods in accordance with ASZM E35 (¢
raphic or other analytical methods approved by purchaser
min max
Zinc 4.8 - 6.2
Zirconium 0.45 - -
Residual Elements, each - 0.10
Residual Elements, total - 0.30
Magnesium remainder

bn: The product shall be supplied in the following condj

nd Hand Forgings: Precipitation heat treated without pr;

heat

3.2.2 Forgi

treatment.

ng Stock: As oxdered by the forging manufacturer.

3.3

Heat Trjeatment:

Forgings shall be precipitation heat treated by

300°F 4

) in air.

recorde

3.4

Progerties:

determi!

15 (150°Cs*"8), holding at heat for not less than 24 hr
Furnace{surveys and calibration of temperature control]
Irs shall”be in accordance with MIL-M-6857.

The product shall conform to the following requirey
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r by

[ tion:

or solution
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3.4.1 Tensile Properties:
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Die Forgings: Shall be as follows, determined on specimens machined
from forgings 3 in. (75 mm) and under in nominal thickness at time of
heat treatment with axis of specimen in the area of gage length varying
not more than 15 deg from parallel to the forging flow lines, on
specimens machined from separately-forged coupons or from forging stock

3.4.1.1.1

3.4.1.2

3.4.1.2.1

3.4.1.3

3.5

representing the forgings and, in either case, heat treated with the
forgings, or on specimens machined from prolongations on heat treated
forgings:

Tensile Strength, min
Yield Strength at 0.2% Offset, min

Elongation in 4D, min 7%

Te
ov
fo
fr

pu

Hand

42,000 psi (290 MPa)
26,000 psi (180 MPa)

nsile property requirements for specimens machined froém
ey 3 in.

b parallel to the forging flow lines shall be aS.agreed
rchaser and vendor,

Forgings: Shall be as follows, determinéd on specimens

forg
spec
para
the

Tens
~ Yiel
Elon

Te
oV
or
th

Forg

ings 6 in. (150 mm) and under in nominal“thickness with 4§
imen in the area of gage length varying'not more than 15
llel to the forging flow lines and in’such a manner as td
tenter of the forgings:

ile Strength, min
1 Strength at 0.2% Offset, min 20,000 psi (140 MPe
yation in 4D, min 7%

nsile property requireménts for specimens machined from f{
ey 6 in. (150 mm) in_hominal thickness and for specimens

38,000 psi (260 MPa)

orgings

(75 mm) in nominal thickness at time of heat/tr¢atment and
r specimens with orientation of the axis varying morxe thgn 15 deg

upon by

taken from

Ixis of

deg from
represent

)

orgings
with

ientation of the waxis varying not more than 15 deg from
e forging flowslines shall be as agreed upon by purchase

ing Stock: ‘When a sample of stock is forged to a test c

heat
shal
the

3.4.
coup

treated<@s* in 3.3, specimens taken from the heat treate
I conform to the requirements of 3.4.1.1. If specimens
5tock ‘after heat treatment as in 3.3 conform to the requ
[ .1 ~the tests shall be accepted as equivalent to tests

bri,) The forging stock supplier, however, shall not be r

arallel to
and vendor.

upon and
coupon
aken from
rements of
f a forged
quired to

conduct such tests.

Quality:

The product, 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 product.

3.5.1 When specified, forgings shall be subjected to ultrasonic inspection in
accordance with AMS 2630 and, unless otherwise specified, shall conform to
the following requirements of AMS 2630:

[
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3.5.1.1
g

3.5.1.2
g

4. QUALITY ASSURANCE PROVISIONS:

Die forgings 0.50 to 3.00 in. (12.5 to 75.0 mm), incl, in nominal
thickness and weighing not over 300 1b (135 kg) shall meet Class B.

Hand forgings 1.00 to 6.00 in. (25.0 to 150.0 mm), incl, in nominal
thickness and weighing not over 600 1b (270 kg) shall meet Class A.

3.5.2 When specified, die forgings shall be subjected to fluorescent penetrant
inspection in accordance with AMS 2645. Acceptance standards shall be as
agreed upon by purchaser and vendor.

3.6 Tolerances: Tolerances for forging stock shall conform to all applicable
requirements of AMS 2201 or MAM 2201.

4.1 Responsibility for Inspection: The vendor of the product'shall [supply all

4.2 Classifjcation of Tests:

samples| for vendor's tests and shall be responsible for\performing all

g requiredl tests. Results of such tests shall be reported to the [purchaser as
require by 4.5. Purchaser reserves the right to, sample and to |perform any
confirmatory testing deemed necessary to ensure that the prbduct conforms to
the reqhirements of this specification.

4.2.1 Acceptance Tests: Tests to determine‘conformance to the follgwing

4.2.1.1
4.2.1.2
4.2.1.3

4,2.2

requirements are classified as acceptance tests and shall be performed on
each lot:

Composition (3.1) of the preduct.
Tensile properties (3,4%1.1 or 3.4.1.2) of forgings.

Tolerances (3.6) of)forging stock.

Perioflic Tests:«.Tests of forging stock to determine ability #o develop

specified properties (3.4.1.3) are classified as periodic testls and shall
be performed'at a frequency selected by the vendor unless fredquency of
testing is/specified by purchaser.

Prepreoduction Tegtg: Tests of forgings to determine—conformadce to all

4.,2.3.1

]

applicable technical requirements of this specification when AMS 2375 is
specified are classified as preproduction tests and shall be performed
prior to or on the first-article shipment of a forging to a purchaser,
when a change in material, processing, or both requires reapproval as in
4.4, and when purchaser deems confirmatory testing to be required.

For direct U.S. Military procurement of forgings, substantiating test
data and, when requested, preproduction test material shall be submitted
to the cognizant agency as directed by the procuring activity, the
contracting officer, or the request for procurement.

S
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4.3.1
[

4.3.1

4.3.2

4,3.2

4.3.2

4.3.2

4.3.2
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Sampling: Shall be as follows; a lot shall be all forgings of the same
nominal cross=-section and configuration heat treated in the same
batch-furnace load or in a continuous furnace during an 8-hr period.

Composition: At least one sample shall be taken by the producer from each
group of ingots poured simultaneously from the same source of molten
metal. Complete ingot analysis records shall be available to purchaser at
the producer's facility.

.1 Unless compliance with 4.3.1 is established, an analysis shall be made
for each 4000 1b (1800 kg) or less of material comprising the lot except
that not more than one analysis shall be required per piece.

Tensille Properties:

.1 Die [Forgings: At least one separately~forged coupon or:one forging
proliongation heat treated with each lot of forgings.

.1.1 In|l lieu of a prolongation or separately-forged-coupon, tengile
specimens cut from a forging representing each lot from thé location
dejsignated on the drawing or as specified~by purchaser.

.2 Hand| Forgings: At least two tensile specimens taken from a forging or
fording prolongation representing the Qot.

.3 Fording Stock: As agreed upon by -purchaser and vendor.

4.4 Approvall: When specified, approval and control of forgings shall be in

4.5 Reports:

4.5.1
[

accordance with AMS 2375.

The vephdor of forgingsishall furnish with each shipment a report stating
that the chemical composition conforms to the specified requiréments,
showing the results. of tests on each lot to determine conformamce to the
tensile property requirements, and stating that the forgings cénform to
the other technical requirements of this specification. This report shall
includp the “purchase order number, lot number, AMS 4362D, size|or part
number|, and”/quantity.

The vendor of forging stock shall furnish with each shipment a report
stating that the chemical composition of the stock conforms to the
requirements of this specification. This report shall include the
purchase order number, AMS 4362D, size, and quantity.

The vendor of finished or semi-finished parts shall furnish with each
shipment a report showing the purchase order number, AMS 4362D, contractor
or other direct supplier of forgings, part number, and quantity. When
forgings for making parts are produced or purchased by the parts vendor,
that vendor shall inspect each lot of forgings to determine conformance to
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