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1. SCOPE:
1.1 Form:

This specification covers a magnesium alloy in the form of die forgings, hand forgings, rolled rings,

and forging stock.

1.2 Application:

These forgings have been used typically for parts requiring weldability and good stf
ratio up to 700 °F (371 °C), but usage is not limited to such applications.

1.3 Precautions:
Material covefed by this specification is radioactive. All applicablétules and regulafj
handling of radioactive material and all licensing provisions faf)use of such materia
observed.

1.4 Safety - Hazardous Materials:

specification fnay involve the use of hazardous materials, this specification does ng

While the mafrials, methods, applications, and-processes described or referenced
hazards whiclh may be involved in such use. It is the sole responsibility of the user

ength-to-weight

ons pertaining to
should be

in this
t address the
to ensure

familiarity with the safe and proper use of any hazardous materials and to take negessary

precautionaryl measures to ensure thé health and safety of all personnel involved.

2. APPLICABLE QOCUMENTS:

The following publications farm a part of this specification to the extent specified hergin. The latest
issue of SAE publicationsshall apply. The applicable issue of other publications shajl be the issue in

effect on the date of the.purchase order.

2.1 SAE Publications}

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

AMS 2201 Tolerances, Aluminum and Aluminum Alloy Bar, Rod, Wire, and Forg
or Cold Finished

ing Stock, Rolled

MAM 2201 Tolerances, Metric, Aluminum and Aluminum Alloy Bar, Rod, Wire, and Forging Stock,

Rolled, Drawn, or Cold Finished
AMS 2475 Protective Treatments, Magnesium Alloys
AMS 2630 Ultrasonic Inspection, Product Over 0.5 Inch (12.5 mm) Thick
AMS 2645 Fluorescent Penetrant Inspection
AMS 2750 Pyrometry
AMS 2808 Identification, Forgings
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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 35

3. TECHNICAL R

3.1 Composition:

(Metric)
Packaging/Packing of Aluminum and Magnesium Products
Chemical Analysis of Magnesium and Magnesium Alloys

FQUIREMENTS:

Shall conform| to the percentages by weight shown in Table 1, determined by wet chemical methods
in accordancg with ASTM E 35, by spectrochemical methods, orby other analytical methods

acceptable to

3.1.1 Determinati
3.2 Condition:

Product shall

purchaser.

TABLE 1 - Composition

Element min max
Thorium 15 2.5
Manganese 0.45 1.1
Impurities{ each (3.1.1) -- 0.10
Impurities, total (3.1.1) -- 0.30
Magnesium remainder

bn not required for routine acceptance.

a<cunnliad in tha fallanvvina candition:
e-stHppHeche+enowiig-cohRaitoh-

3.2.1 Die Forgings, Hand Forgings, and Rolled Rings: Precipitation heat treated.

3.2.2 Forging Stock: As ordered by the forging manufacturer.

3.3 Heat Treatment:

Forgings shall be precipitation heat treated by heating to 450 °F + 15 (232 °C + 8), holding at heat for
not less than 16 hours, and cooling in air. Pyrometry shall be in accordance with AMS 2750.
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3.4 Properties:

The product shall conform to the requirements of 3.4.1, determined in accordance with ASTM B 557
or ASTM B 557M.

3.4.1 Tensile Properties:

3.4.1.1 Die and Hand imens machined from
forgings 4|inches (102 mm) and under in nomlnal thlckness at tlme of heat treajment with axis of
specimen|in area of gage length varying not more than 15 degrees from parallgl to forging flow
lines, on gpecimens machined from separately-forged coupons, or from{ferging| stock
representing the forgings and, in either case, heat treated with the forgings, or pn specimens
machined|from prolongations on heat treated die forgings.

TABLE 2 - Minimum Tensile Properties

Property Value
Tensile Strength 33.0 ksi (228 MPa)
Yield Strength at 0.2% Offsets 25.0 ksi (172 MPa)
Elongation in 4D 3%

3.4.1.1.1 Tensile property requirements for. specimens machined from forgings over 4 inches (102 mm)
in nomirjal thickness and for specimens with orientation to axis of specimen varying more than
15 degrees from parallel to farging flow lines shall be as agreed upon by purchaser and vendor.

3.4.1.2 Rolled Rings:

3.4.1.2.1 Rings With OD ta.Wall Thickness Ratio Less Than 10: As agreed upon by purchaser and
vendor.

3.4.1.2.2 Rings W ith ©D to Wall Thickiness Ratio of 10 or Greater: As specified in Table 3. Tests are not
required4rany-direction-from-which-a-specimenateast 2375-eches{66-32mm) in length

cannot be obtained.

TABLE 3A - Minimum Tensile Properties

Specimen Tensile Yield Strength Elongation

Orientation Strength  at 0.2% Offset in 4D
(See 3.4.1.2.2.1) ksi ksi %
Tangential 30.0 23.0 5
Axial 25.0 9.0 5
Radial 25.0 9.0 5
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3.4.1.2.2.1 Tange

to the

machi
Radia
radius
machi

3.4.1.3 Forging S
specimen
specimen
3.4.1.1, th

3.5 Quality:

The product,

from foreign n

3.5.1 When speci
or other me

AMS 2630:

3.5.1.1 Die forgin
not over 3

TABLE 3B - Minimum Tensile Properties, Sl

Specimen Tensile Yield Strength Elongation

Orientation Strength  at 0.2% Offset in 4D
(See 3.4.1.2.2.1) MPa MPa %
Tangential 207 159 5
Axial 172 62 5
Radial 172 62 5

ntial test requirements apply to specimens machined with axis’of spe
Fing OD (parallel to the direction of rolling). Axial test requifements ap]
ned with axis parallel to the axis of the ring (long-transverse to the dir
test requirements apply to specimens machined with axis of specimg
of the ring (short-transverse to the direction of rofling). All specimen;
ned from the core of the ring.

ock: When a sample of stock is forged to@,test coupon and heat trea
5 taken from the heat treated coupon shall conform to the requiremen
5 taken from the stock after heat treatment as in 3.3 conform to the re
e tests shall be accepted as equivalent to tests of a forged coupon.

hs received by purchaser;’shall be uniform in quality and condition, sq
haterials and from imperfections detrimental to usage of the product.

fied, forgings shall be subjected to ultrasonic inspection in accordanc
hod acceptable to purchaser and shall conform to the following requi

s 0:50'to 3.00 inches (12.7 to 76.2 mm), inclusive, in nominal thickng

00 pounds (136 kg) shall meet Class B.

cimen tangential

ply to specimens

bction of rolling).
bn parallel to the
5 shall be

ited as in 3.3,

ts of 3.4.1.1. If

guirements of

und, and free

e with AMS 2630
rements of

pss and weighing

3.5.1.2 Hand forgings 1.00 to 6.00 inches (25.4 to 152.4 mm), inclusive, in nominal thickness and
weighing not over 600 pounds (272 kg) shall meet Class A.

3.5.2 When specified, die forgings shall be subjected to fluorescent penetrant inspection in accordance
with AMS 2645 or other method acceptable to purchaser. Acceptance standards shall be as
established by purchaser.

3.6 Tolerances:

Forging stock shall conform to all applicable requirements of AMS 2201 or MAM 2201.
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4. QUALITY ASSURANCE PROVISIONS:
4.1 Responsibility for Inspection:

The vendor of the product shall supply all samples for vendor's tests and shall be responsible for
performing all required tests. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed necessary to ensure that the product conforms to the requirements of
this specification.

4.2 Classification|of Tests:

4.2.1 Acceptance|Tests: Tests for the following requirements are acceptance tests and shall be
performed gn each lot:

4.2.1.1 Composition (3.1) of the product.

4.2.1.2 Tensile prpperties of forgings (3.4.1.1) or rolled rings (3.4.2).

4.2.1.3 Tolerances (3.6) of forging stock.

4.2.2 Periodic Tests: Tests of forging stock to determing, ability to develop specified prgperties (3.4.1.3)
are periodic{tests and shall be performed at a fréquency selected by the vendor unless frequency
of testing is|specified by purchaser.

4.3 Sampling and Testing:

Shall be as follows; a lot shall be all forgings or rolled rings of the same nominal crpss-section and
configuration heat treated in the-same batch-furnace load or consecutively in a continuous furnace

during an eight-hour period.

4.3.1 Composition: At least.one sample shall be taken by the producer from each group of ingots poured
simultaneoysly from.the same source of molten metal.

4.3.1.1 Unless compliance with 4.3.1 is established, an analysis shall be made for each 4000 pounds
(1815 kq) 'ertess-ef-alloy-comprising-thelotexceptthatnet-morethan-oene-anatysis shall be

required per piece.

4.3.2 Tensile Properties:

4.3.2.1 Die Forgings: At least one separately-forged coupon or one forging prolongation heat treated
with each lot of forgings.

4.3.2.1.1 Inlieu of a prolongation or separately-forged coupon, tensile specimens cut from a forging
representing each lot from the location designated on the drawing or as specified by purchaser.

4.3.2.2 Hand Forgings: At least two tensile specimens taken from a forging or forging prolongation
representing the lot.
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