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1. SCOPE:
1.1 Form:

This specification covers an aluminum alloy in the form of die fofgings, hand forgings, and forging
stock.

1.2 Application:

Primarily for parts requiring a high level of mechanical properties and good resistarjce to stress-
corrosion cragking.

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

2.1 SAE Publicatjons:

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

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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2.1.1 Aerospace Material Specifications:

2.2 ASTM Public

2.3

231

2.3.2

ASTM B594
U.S. Governr

Available fron
Philadelphia,

AMS 2201
MAM 2201

AMS 2350
AMS 2355

MAM 2355
AMS 2375

AMS 2645
AMS 2808

Military Spe
MIL-H-6088

Military Sta
MIL-STD-61

Tolerances, Aluminum and Aluminum Alloy Bar, Rod, Wire, and Forging Stock,

Rolled or Cold Finished

Tolerances, Metric, Aluminum and Aluminum Alloy Bar, Rod, Wire
Stock, Rolled or Cold Finished

Standards and Test Methods

, and Forging

Quality Assurance Sampling and Testing of Aluminum Alloys and Magnesium
Alloys, Wrought Products (Except Forging Stock) and Flash Welded Rings

Quality Assurance Sampling and Testing of Aluminum Alloys and

(S1) Units

Control of Forgings Requiring First Article Approval
Fluorescent Penetrant Inspection

Identification, Forgings

htions:

Available fromp American Society for Testing and Materials,-1916 Race Street, Philad

Ultrasonic Inspection of Aluminum Proaducts for Aerospace Applicati
nent Publications:

n Commanding Officer, Naval-Publications and Forms Center, 5801 T
PA 19120.

cifications:

Heat Treatment of Aluminum Alloys

ndards:

Viagnesium

Alloys, Wrought Products (Except Forging Stock) and Flash Weldgd Rings, Metric

blphia, PA 19103.

DNS

hbor Avenue,

19 Aluminum and Magnesium Products, Preparations for Shipment and Storage
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3. TECHNICAL REQUIREMENTS:

3.1 Composition:

Shall conform to the following percentages by weight, determined in accordance with AMS 2355 or

MAM 2355:
Zinc 51 - 6.1
Magnesium 21 - 29
Copper 1.2 - 20
Chromium 0.18 - 0.28
Iron - - 0.20
Silicon - - 0.15
Manganese -- 0.10
Titanium -- 0:10
Other impurities, each -- 0.05
Other impurities, total A 0.15
Aluminum remainder
3.2 Condition:

The product ghall be supplied in the following-condition:

3.2.1 Forgings: Splution heat treated, stress.rélieved by compression to produce a permpanent set of 1 -
5%, and precipitation heat treated (See 8.2). Heat treatment shall be performed using furnace
surveys and calibration of tempeérature controllers and recorders in accordance wjth MIL-H-6088.

3.2.2 Forging Stock: As ordered hy the forging manufacturer.

3.3 Properties:

The product ghall. eonform to the following requirements; determined in accordanceg with AMS 2355

or MAM 23585:

3.3.1 Die and Hand Forgings:

3.3.1.1 Tensile Properties: Shall be as follows:
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3.3.1.1.1 Die Forgings:

3.3.1.1.1.1 With Grain Flow: Specimens, machined from forgings not over 3 in. (75 mm) 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, shall have the following

properties:
Tensile Strength, min 73,000 psi (505 MPa)
Yield Strength at 0.2% Offset, min 63,000 psi (435 MPa)
Blongation, min
in 4D 7%
in 5D 6%

3.3.1.1.1.2 Acrosp Grain Flow: Specimens, machines from forgings not éver 3 in. (75 m
section thickness at time of heat treatment with axis of specimens in the are

length
the fol

m=< —

3.3.1.1.1.2.1 Elon
less
para

3.3.1.1.2 Hand Fgrgings: Speeimens, machined from forgings not over 6 in. (150 mm) i
forged thickness,and having an essentially rectangular or square cross-sectio

156 sq

propertips specified in Table I.

varying not more than 15 deg from perpendiculaf. to'the forging flow |
lowing properties:
ensile Strength, min 68,000 psi (470 MPa)
ield Strength at 0.2% Offset, min 55,000 psi (380 MPa)
longation in 4D, min

in 4D 4%

in 5D 3%

gation requirements applies only to specimens having a gage-length
than 0.250 in. (6.25wmm) and cut so that the length of the specimen is
llel to the parting plane.

n. (1000 cmz) in area and heat treated in the indicated thickness, sha

m) in nominal
a of the gage
nes, shall have

Hiameter not
in a plane

h nominal as-
h not exceeding
| have the
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TABLE |
Nominal Thickness At Tensile Yield Strength Elongation in
Time of Heat Treatment Specimen Strength at 0.2% Offset or 4D
Inches Orientation psi, min psi, min %, min
Up to 2, incl Longitudinal 71,000 61,000 9
Long.-Trans. 69,000 58,000 5
Over 2[to 3, incl Longitudinal 71,000 61,000 9
Long.-Trans. 69,000 58,000 5
Short-Trans. 67,000 54,000 4
Over 3|to 4, incl Longitudinal 68,000 57,000 9
Long.-Trans. 67,000 55,000 5
Short-Trans. 65,000 54,000 4
Over 4fto 5, incl Longitudinal 65,000 54,000 8
Long.-Trans. 64,000 52,000 5
Short-Trans. 63,000 49,000 4
Over 5|to 6, incl Longitudinal 63,000 51,000 8
Long.-Trans. 61,000 49,000 5
Short-Trans. 60,000 46,000 4
TABLE | (SI)
Nominal [Thickness At Tensile Yield Strength Blongation in
Time of Heat Treatment Specimen Strength at 0.2% Offset or 5D
Milllmetres Orientation MPa, min MPa, min %, min
Up to 50, incl Longitudinal 490 420 8
Long.-Trans. 475 400 4
Over 50 to 75)incl Longitudinal 490 420 8
Long.-Trans. 475 400 4
Short-Trans. 460 370 3
Over 75 to 100, incl Longitudinal 470 395 8
Long.-Trans. 460 380 4
Short-Trans. 450 350 3
Over 100 to 125, incl Longitudinal 450 370 7
Long.-Trans. 440 360 4
Short-Trans. 435 340 3
Over 125 to 150, incl Longitudinal 435 350 7
Long.-Trans. 420 340 4
Short-Trans. 415 315 3
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3.3.1.1.3 Special Purpose Forgings: Tensile property requirements for specimens cut from special
purpose forgings or from forgings having configurations or size limitations not covered by
3.3.1.1.1 and 3.3.1.1.2 shall be as specified on the drawing or as agreed upon by purchaser
and vendor.

3.3.1.2 Hardness: Should be not lower than 135 HB/10/500 or 140 HB/10/1000 but forgings shall not be

rejected o

3.3.1.3 Conducti\

n the basis of hardness if the tensile property requirements are met.

ify' Shall be as follows determined an the surface of the Qamlnln'

If the co
higher g

3.3.1.3.1

If the cg
specifie
hand fo
forgings

3.3.1.3.2

If the co
the spe

3.3.1.3.3

3.3.1.3.3.1 When
and if

3.3.1.4 Stress-Cd
of stress-
MPa) for
specified
thickness

Grain flow
contour o

3.3.15

3.3.2 Forging Stg

0 properties, and if the yield strength (with grain for dieforgings and lo

nductivity is 40.0% IACS (International Annealed Copper Standard) (?
nd tensile properties meet specified requirements, the forgings.are ag

nductivity is 38.0 - 39.9% IACS (22.0 - 23.1 MS/m), if thetensile prop

gings) does not exceed the specified minimum by fmore than 11,900
are acceptable.

nductivity is below 40.0% IACS (23.2 MS/m);and longitudinal yield str
cified minimum value by more than 11,900psi (82 MPa), the forgings

forgings are suspect, they may be_subjected to additional precipitatio
they then meet the requirements-of 3.3.1.3.1 or 3.3.1.3.2, they are ac

rrosion Resistance: Specimens as in 4.3.2.1 cut from forgings shall s
corrosion cracking when'stressed in the short-transverse direction at 3
lie and hand forgings 3.in. (75 mm) and under in section thickness or
minimum long-trapsverse yield strength for hand forgings over 3 in. (7
and held at constant strain.

of die forgings, except in areas which contain end grain, shall follow
the forging, showing no evidence of re-entrant flow.

ck: When a sample of stock is forged to a test coupon and heat treatg

3.2 MS/m), or
ceptable.

brties meet
ng-transverse for

si (82 MPa), the
bngth exceeds
hre suspect.

h heat treatment
Ceptable.

oW no evidence
5,000 psi (240

to 50% of the
b mm) in section

he general

d in the same

manner as

to the

nrgingc, Qpnr‘imnnc taken from the heat treated coupon shall conform

requirements of 3.3.1.1 and 3.3.1.3. If specimens taken from the stock after heat treatment in the
same manner as forgings conform to the requirements of 3.3.1.1 and 3.3.1.3, the tests shall be
accepted as equivalent to tests of a forged coupon.

3.4 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.
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3.4.1 Each hand forging, and each die forging when specified, shall be subjected to ultrasonic inspection
in accordance with ASTM B594 and shall meet the following acceptance criteria:

3.4.1.1 Die Forgings: Class B.

3.4.1.2 Hand Forgings: Class A.

3.4.2 Each forging shall be free from surface defects, such as seams, laps, bursts, and quench cracks,

when etche

hy Q\Amhhing or immnrcing nan agueous solution of sodium hydrny'

rinsing in ta
solution wh
defects and
required se
dried after ¢

3.4.2.1 When approved by purchaser, a sampling plan may be useddn lieu of etching €

3.4.3 When spec
accordance
bursts, and

3.5 Tolerances:

Forging stock

4. QUALITY ASS

4.1 Responsibility

The vendor o
performing al

4.5. Purchass
necessary to

p water, followed by washing in nitric acid or chromic-sulfuric acid solu

Ction thickness is maintained, the forgings are acceptable. Fergings sh

ch will produce a surface suitable for visual inspection. Surfaces’shall
, if defects can be removed so that they do not reappear on resetching

ach etch and rinse operation to prevent fluid entrapment:

fied, each die forging shall be subjected to fluprescent penetrant insp
with AMS 2645. Forgings shall be free from surface defects such as
guench cracks.

shall conform to all applicable\requirements of AMS 2201 or MAM 22

JRANCE PROVISIONS,
for Inspection:

f the product shall supply all samples for vendor’s tests and shall be r¢
required tests. Results of such tests shall be reported to the purchas

br reserves’the right to sample and to perform any confirmatory testing
ensufe that the product conforms to the requirements of this specifical

de, thoroughly

ion or equivalent
be evaluated for
and if the

all be thoroughly

ach forging.

pction in
seams, laps,

01.

psponsible for

br as required by
deemed

lion.

4.2 Classification

ofTests:

4.2.1 Acceptance Tests: Tests to determine conformance to the following requirements are classified as

acceptance
4.2.1.1 Composit

42.1.2

tests and shall be performed on each lot.

ion (3.1) of the product.

Tensile properties (3.3.1.1), conductivity (3.3.1.3), ultrasonic soundness (3.4.1), surface

evaluation (3.4.2), and, when specified, fluorescent penetrant inspection (3.4.3) of each lot of

forgings.
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4.2.1.3 Tolerances (3.5) of forging stock.

4.2.2 Periodic Tests: Tests to determine conformance to the following requirements are classified as
periodic tests and shall be performed at a frequency selected by the vendor unless frequency of
testing is specified by purchaser:

4.2.2.1 Hardness (3.3.1.2) and stress-corrosion resistance (3.3.1.4) of forgings.

J4.2.2

2 Grain flo

(‘2 315 1) of die fnrgingQ

4.2.2.3 Ability of forging stock to develop required properties (3.3.2).

4.2.3

4.2.3.

4.3

43.1

4.3.2

4.4

Preproducti
requiremen

on Tests: Tests of forgings to determine conformance to all-applicable
Is of this specification when AMS 2375 is specified are classified as pr¢

and shall bg performed prior to or on the first-article shipment of afprging to a pu
change in material, processing, or both requires reapproval asfin 4.4, and when g

confirmator

1 For direct|

y testing to be required.

U.S. Military procurement of forgings, substantiating test data and, w

preprodugtion forgings shall be submitted to the cognizant agency as directed
activity, the contracting officer, or the request for procurement.

Sampling:

Shall be in agcordance with AMS 2355 .or MAM 2355 and the following: a lot shall &

the same non
a continuous

furnace consecutively during an 8-hr period. Maximum lot size for forg

in a continuodis furnace and chatged consecutively during continuous furnace oper

2000 Ib (900
forgings weig

kg) for forgings weighing 5 Ib (2.5 kg) and under and shall be 6000 Ib
hing over 5 Ib(2.5 kg).

Sampling fqr fluoreseent penetrant inspection, when specified, shall be as agreed
purchaser gnd véngdor.

When a stati

technical
pproduction tests
chaser, when a

urchaser deems

en requested,
y the procuring

e all forgings of

ninal cross-section and configuration heat treated in the same batch-flirnace load or in

ngs heat treated
htion shall be
2700 kq) for

upon by

greed upon by

purchaser and vendor sampllng shaII be in accordance Wlth such planin Ileu of sampllng asin4.3

and the rep

Approval:

ort of 4.5.1 shall state that such plan was used.

When specified, approval and control of forgings shall be in accordance with AMS 2375.
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