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UNS A96061
ALUMINUM ALLOY FORGINGS
1.0Mg - 0.605i - 0.28Cu - 0.20Cr (6061-T6)
Solution and Precipitation Heat Treated

l. SCOPE:

1.1 Form: | This specification covers an aluminum alloy in the' form of die
forgings, rolled rings, and forging stock.

and gqod forgeability of the material. Corrosion~resistance ¢f this alloy
is superior to that of alloys having copper as‘the principal alloying
elemernt.

1.2 Appliqation: Primarily for complex shaped parts requiring mo;erate strength

2. APPLICABLE DOCUMENTS: The following publications form a part ¢f this
specification to the extent specified herein. The latest issu¢ of Aerospace
Materidl Specifications (AMS) shall apply. The applicable issIe of other

. documents shall be as specified in AMS 2350.

2.1 SAE Pyblications: Available from SAE, 400 Commonwealth Drive| Warrendale,
PA 113096.

2.1.1 BRergspace Material Specifications:

AMS |2201 - Tolerances, Aluminum and Aluminum Alloy Bar, Rod} Wire, and
Forging Stock, Rolled or Drawn

AMS | 2350 - Standards and Test Methods

AMS|2375 - Control of Forgings Requiring First Article Approval

AMS 2630 ~Wiltrasonic Inspection

AMS | 2645/ > Fluorescent Penetrant Inspection

AMS | 2808 - Identification, Forgings

2.2 ASTM Publications: 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 E10 - Brinell Hardness of Metallic Materials

ASTM E34 -~ Chemical Analysis of Aluminum and Aluminum Alloys

SAE Technical Board rules provide that: *'All technical reports, including standards approved and practices recom-
mended, are advisory only. Their use by anyone engaged in industry or trade or their use by governmental agencies
is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com-
mitment to conform to or be guided by any technical report. In formulating and approving technical reports, the
Board and its Committees will not investigate or consider patents which may apply to the subject matter. Prospec-
tive users of the report are responsible for protecting themselves against liability for infringement of patents.”

Copyright 1982 Society of Automotive Engineers, Inc.
All rights reserved Printed in U.S.A.
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2.3 U.S. Government Publications: Available from Commanding Officer, Naval
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

2.3.1 Federal Standards:

Federal Test Method Standard No. 151 - Metals; Test Methods

2.3.2 Military Specifications:

MIL-H=6088 - Heat Treatment-of Aluminum l\'l'lnyc ,

2.3.3 Military Standards:

MIL-$TD-649 - Aluminum and Magnesium Products, Preparation flor Shipment
and Storage

3. TECHNICAL REQUIREMENTS{

3.1 Composjition: Shall conform to the following ‘percentages by wdight,
determined by wet chemical methods in accordance with ASTM E34, by
spectrographic methods in accordance with Federal Test Method |Standard
No. 15], Method 112, or by other analytical methods approved Hy purchaser:

min max
Magnesium 0.8 -1.2
Silicon 0.40 - 0.8
Copper 0.15 - 0.40
Chromium 0.04 - 0.35
Iron - 0.7
Zinc - 0.25
Manganése - 0.15
Titanium - 0.15
Other Impurities, each - 0.05
Other Impurities, total - 0.15
Kluminum remainder

3.2 Condition: The product shall be supplied in the following condition:

3.2.1 Die Forgings and Rolled Rings: Solution and precipitation heat treated in
accordance with MIL-H-6088.

3.2.2 Forging Stock: BAs ordered by the forging manufacturer.

3.3 Properties: The product shall conform to the following requiremehts:

3.3.1 Die Forgings and Rolled Rings:

3.3.1.1 Tensile Properties: Shall be as follows, determined in accordance with
ASTM B557:

.
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3.3.1.1.1

3.3.1.1.2

3.3.1.1.3

3‘3'1.1‘4

3.3.1.1.5

3.3.1.2

Fo

Ha
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Test Specimens:

Specimens,'machined from separately-forged coupons or

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

treated forgings, shall have the following properties:

Tensile Strength, min .
Yield Strength at 0.2% Offset, min
Elongation in 4D, min

10%

4 in. (100 mm) in nominal thickness with the axis of,sp
area of gage length varying not more than 15 deg from'p
forging flow lines, shall have properties as specliified
except that elongation may be as low as 7%.

Forgings, Across Grain Flow: Specimens, machined from

over 4 in. (100 mm) in nominal thickness<with the axis

the area of gage length varying not moxe /than 15 deg fr
perpendicular to the forging flow lines, shall have proj
specified in 3.3.1.1.1 except that¢elongation may be as

Rings, Tangential: Specimens, machined from rings not ¢

(62.5 mm) in nominal thickness‘with axis of specimen ta
ring OD (axis parallel to direction of rolling), shall
as specified in 3.3.1l.1l.)s

Rings, Axial: Specimens, machined from rings not over

ds
re
an

mm) in nominal thickness with axis of specimen parallel
as specified im3.3.1.1.1 except that elongation may be
Should be not lower than 80 HB/10/500 or 85 HB/

rdness:

jected.'on the basis of hardness if the tensile property
e met.

rd

38,000 psi (260 MPa)
35,000 psi (240 MPa)

gings not over
cimen in the
rallel to the
in 3.3.1.1.1

Forgings not
bf specimen in
bm

berties as
low as 5%.

bver 2.50 in.
gential to
ave properties

P .50 in. (62.5
to axis of the

ring (axis transverse to direction of rolling), shall have properties

as low as 8%.

10/1000,

termined{in accordance with ASTM E10, but the product shall not be

requirements

.53 stock: i le of Kk is forged to a tes

foupon and heat

treated in the same manner as forgings, specimens taken from the heat
treated coupon shall conform to the requirements of 3.3.1.l1l.1 and

3.3.1.2.

If specimens taken from the stock after heat treatment in the

same manner as forgings conform to the requirements of 3.3.1.1.1 and
3.3.1.2, the tests shall be accepted as equivalent to tests of a forged

coupon.

conduct such tests.

3.4 Quality:

g

The forging stock supplier, however, shall not be required to

The product, as received by purchaser, shall be uniform in
quality and condition, sound, and free from foreign materials and from

internal and external imperfections detrimental to usage of the product.
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3.4.1 when specified, forgings and rolled rings shall be subjected to
fluorescent penetrant inspection in accordance with AMS 2645 and/or to
ultrasonic inspection in accordance with AMS 2630. Standards for
acceptance shall be as agreed upon by purchaser and vendor.

3.5 Tolerances: Unless otherwise specified, tolerances for forging stock shall
conform to all applicable requirements of AMS 2201.

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 fesponsible for performing all
required tests. Results of such tests shall be reported to the|purchaser as

) required by 4.5. 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 Classifilcation of Tests:

4.2.1 Accepyance Tests: Tests to determine conformance, to the follpwing
'} requirements are classified as acceptance tests and shall be performed on
each lot:

4.2.1.1 Composition (3.1) of the products

4.2.1.2 Tensgile properties (3.3.1.lL) of each lot of forgings and rings.

4.2.1.3 Toljiances (3.5) of forging stock.

4.2.2 Periodic Tests: Tests of forgings and rings to determine conformance to
requi ents for hardness (3.3.1.2) and of forging stock to determine

) abili to develop ‘required properties (3.3.2) are classified|as periodic

tests and shall'be performed at a frequency selected by the véndor unless

frequency of. 'testing is specified by purchaser.

4.2.3 Preproduction Tests: Tests of forgings to determine conformahce to all
applicwqmummmcmmlm 2375 is
) specified are classified as preproduction tests and shall be performed on
the first-article shipment of a forging to a purchaser, when a change in

material and/or processing requires reapproval as in 4.4, and when
purchaser deems confirmatory testing to be required.

4.2.3.1 For direct 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, the contracting
officer, or the request for procurement.
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ling:

Shall be as follows; a lot shall be all forgings or rings of the

same part number, size, or nominal cross-section and configuration heat
treated in the same batch-furnace load or in a continuous furnace

cons

Co

me

mposition:

ecutively during an 8-hr period.

tal. Complete ingot analysis records shall be available

purchaser at the producer's facility.

4.3.1.1

4.3.2 Te

less compliance with 4.3.1 is established, an analy$is
fpr each 6000 1b (2700 kg) or less of material compris’ing
that not more than one analysis shall be required pér pig

nsile Properties:

4.3.2.1

4.3.2.2

Fprgings: At least one separately-forged-€oupon or one f
rolongation heat treated with each lot{of forgings.

In lieu of a prolongation or separately-forged coupon,
one tensile specimen with the grain flow and one tensil
across the grain flow from locations designated on the
forging representing each lot:

Rblled Rings:

acco

Th
co
re
ea

Appro

Repor

t
r

angential to the ring OB and the. other parallel to the 4
ing, from a ring or,ring prolongation representing the 1

val:

rdance with AMS( 2375.

s @

e
P

vender.of forgings or rings shall furnish with each shi

At least one sample shall be taken by the producer from each
group of ingots poured simultaneously from the same source of molten

to the

shall be made
the lot except
Cee

orging

not less than
e specimen
drawing from a

At least two) tensile specimens, one specingen taken

xis of the
ote.

When specified, approval and control of forgings ghall be in

pment three

Lies of a report stating that the chemical composition conforms to the

ql
c

hirements of this specification and showing the results

h—tot—to determinme conformance to the other acceptance t

of tests on
est

requirements and, when performed, to the periodic test requirements, and
stating that the forgings conform to the other technical requirements of

th

is specification. This report shall include the purchase

AMS 4127E, size or part number, and quantity.

order number,

The vendor of forging stock shall furnish with each shipment three copies

of a report stating that the chemical composition of the stock conforms to

the requirements of this specification.

This report shall

purchase order number, AMS 4127E, size, and quantity.

include the
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