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ALUMINUM AILLOY DIE FORGINGS
5.6Zn - 2.5Mg - 1l.6a = 0.23Cr (7075-173)
Solution and Precipitation Heat Treated

lel Form: |This specification covers an aluminum alloy in the form ok die forgings
and forging stock ordered to metric units.

1.2 Applications: Primarily for parts requiring good resistance to [stress-
corrosjion cracking but with lower strength than AMS 4139.

2. APPLICABLE DOCUMENTS: The following publications €orm a part of |this
specification to the extent specified herein.  [The latest issue of Rerospace
Material Specifications (AMS) shall apply. The “applicable issue [of other
documents shall be as specified in AMS 2350« '

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, PA

1509e6.

2.1.1 RAeroppace Material Specifications:

AMS P201 - Tolerances, Aluminum and Aluminum Alloy Bar, Rod, Wire, and
Forging StoCk, Rolled or Drawn

AMS P350 - Standards and. Test Methods

AMS P375 - Control ofForgings Requiring First Article Approvall

AMS P630 - Ultrasonic Inspection

AMS P645 - Fluorescent Penetrant Inspection

AMS pP80B - Identification, Forgings

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

ASTM B = Tl onductivity by Use o dy rrents
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

ASTM G47 - Determining Susceptibility to Stress-Corrosion Cracking of High
Strength Aluminum Alloy Products

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. Prospeg_-
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.

2e3.1 Federal Standards:

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

2.3.,2 Military Specifications:

MIL-H-6088 - Heat Treatment of Aluminum Alloys

2.3.3 Milifary Standards:

MIL-8TD-649 - Aluminum and Magnesium Products, Preparation foy Shipment and
Storage

3. TECHNICAL REQUIREMENTS:

3.1 Composition: Shall conform to the following pé€reentages by weight, determine
by wet|chemical methods in accordance with ASTM E34, by spectrographic method
in accprdance with Federal Test Method Standard No. 151, Method |112, or by
other analytical methods approved by purchaser:

min max ‘

Zinc 5.1 - 6.1
Magnesium 2.1 = 2.9
Copper X 1.2 - 2.0
Chromium 0.18 - 0.28
Iron -- 0.50
Silicon - 0.40
Manganese - 0.30
Titanium - 0.20
OthérImpurities, each - 0.05
Other Impurities, total - 0.15
Aluminum remainder

3.2 Conditjon: The product shall be supplied in the following condiltion:

3.2.1 PForgings: 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 requirements:
3.3.1 Forgings:

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

ASTM B557: ‘
2 I
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3.3.1.1.1 With Grain Flow: Specimens, machined from forgings 150.00 mm and under
in nominal thickness at time of heat treatment or from prolongations on
such forgings, with the axis of the specimen in the area of the gage
length varying not more than 15 deg from parallel to the forging flow
lines, shall have properties as specified in Table I provided the
as-forged thickness is not more than twice the heat treated thickness.

TABLE I
Nominal Thickness Yield Strength Elongation, % mié
at Time of [Heat Treatment Tensile Strength at 0.2% Offset in[ 50 mm in 50
Millimetres MPa, min MPa, min
Up to 80.00, incl 455 385 7 6
Over 80.00 to 100.00, incl 440 380 7 6
Over 100.0Q to 130.00, incl 425 365 7 6
Over 130.00 to 150.00, incl 420 350 6 5

3.3.1.1.2 |Across Grain Flow: Specimens, machined/from forgings 15000 mm and
under in nominal thickness at time of heat treatment or flrom
prolongation on such forgings, with ‘the axis of the specimen in the
area of gage length varying not mofre than 15 deg from perpendicular to
the forging flow lines, shall have properties as specifiefl in Table II.

TABLE I1
Nominal Thickness Yield Strength Elpngation, % min§
at Time of |Heat Treatment Tensile Strength at 0.2% Offset in| 50 mm in 50
Millimetres MPa, min MPa, min
Up to 80.00, incl 425 365 3 2
Over 80.0§ to 100.00, incl 420 360 2 1
Over 100.00 to 130.00,\incl 405 350 2 1
Over 130.00Q to 150.00+ incl 400 345 2 1

3.3.1.1.3 |Tensile property requirements for specimens cut from forglings over
150 mm in nominal thickness at time of heat treatment 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 125 HB/10/500 or 130 HB/10,/1000,
determined in accordance with ASTM E10, but forgings shall not be
rejected on the basis of hardness if the tensile property requirements
are met.

3.3.1.3 Conductivity: Shall be as follows, determined in accerdance with
ASTM B342 on the surface of the sample:
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3.3.1.3.1

3.3.1.3.2

3.3.1.3.3

3.3.1.3.4

3.3.1.4

3.3.1.3.3.1

Str

If the conductivity is 40% IACS (International Annealed Copper Standard)
or higher and tensile properties meet specified requirements, the

forgings are acceptable.

If the conductivity is 38 - 39.9% IACS, incl, if the tensi

meet specified requirements, and if the yield strength parallel to graing

flow does not exceed the specified minimum by more than 82
forgings are acceptable.

If the conductivity is below 40% IACS and the yield streng

le properties

MPa, the

th parallel tg

g
florgings are suspect.
When forgings are suspect, they may be reprocessed or a
forgings may be heat treated for not less than 30 min. a
and quenched in cold water. Conductivity shall be measu
15 min. of quenching.
the original measurement on the forgings~is 6% IACS or m
forgings are acceptable. If the diffefence is less than
forgings shall be reprocessed.

If the conductivity is below 38.0%,-IACS, the forgings are
dnd shall be reprocessed regardless of tensile property le

ess-Corrosion Resistance: Specimens, cut from forgings 1
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«1l.3 and stressed in the€._short-transverse (perpendicular
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w) yield strength and held at constant strain, shall meet
juirements of ASTM\G47.
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ed in the same manner as forgings, tensile specimens take
treated coupon shall conform to the requirements of 3.3.1
.4, If.specimens taken from the stock after heat treatme
}r ag’/ forgings conform to the requirements of 3.3.l.l.l an

shall be accepted as equivalent to tests of a forged cou
ng’/stock supplier, however, shall not be required to cond
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When specified, forgings shall be subjected to fluorescent penetrant

inspection in accordance with AMS 2645 and/or ultrasonic inspection in
accordance with AMS 2630.
by purchaser and vendor.

Standards for acceptance shall be a

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.

If ultrasonic inspection standards are not agreed
upon by purchaser and vendor, forgings 12.50 to 100.00 mm, incl, in nominal
thickness and weighing not over 135 kg shall meet Class B requirements of

AMS 2630.

s agreed upon

]

]
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4. QUALITY ASSURANCE PROVISIONS:

MAM 4141

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

4.1

Responsibility for Inspection: The vendor of the product shall supply all .

4.2

samples for vendor's tests and shall be responsible 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 regquirements of this specification.

Classiffication of Tests:

4.2.1

4.2.1

4.2.1

4.2.3

4.2.3

4.3

4.3.1 For Acceptance Tests:

Accdptance Tests: Tests to determine conformance to ‘the follpwing
reqiirements are classified as acceptance tests and.shall be performed on
eacH lot:

.l Cqmposition (3.1) of the product.

.2 Tednsile properties (3.3.1.1) and conductivity (3.3.1.3) of pach lot of
fgrgings.

.3 Tqglerances (3.5) of forging stock.

Periodic Tests: Tests of forgings to determine conformance tjo requirements
for |hardness (3.3.1.2) and ‘stress—corrosion resistance (3.3.1.4) and of
forging stock to determine ability to develop required propernties (3.3.2)
are |classified as periodic tests and shall be performed at a [frequency
seldgcted by the venddxr unless frequency of testing is specifiled by purchasen

Preproduction Tests: Tests of forgings to determine conformgnce to all
applicable technical requirements of this specification when |AMS 2375 is
spe¢ified aré’classified as preproduction tests and shall be jperformed on
the [first-drticle shipment of a forging to a purchaser, when [a change in
maté¢rial and/or processing requires reapproval as in 4.4, and when purchaser
deems.confirmatory testing to be required.

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

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-furnacs
load or quenched from a continuous furnace consecutively during an 8-hr
period. For forgings heat treated in a continuous furnace, the maximum lot
size shall be 2700 kg of forgings.
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4.3.1.1 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. '

4.3.1.1.1 Unless compliance with 4.3.1.1 is established, an analysis shall be made]
for each 2700 kg or less of material comprising a lot except that not
more than one analysis shall be required per piece.

4.3.1.2 Tensile Properties and Conductivity: At least one longitudinal and one
shdrtr=rransverse tensilte specimenr—shatt—becut—froma—forging, or a
prdlongation of a forging, representing each lot; conductivity shall be
detlermined on the longitudinal tensile specimen blank prior to final
madhining.

4.3.2 For Heriodic Tests: Shall be as agreed upon by purchaser and yendor and as
follqws:

4.3.2.1 Stiess-Corrosion: Specimens, not less tham)1l9 mm cube, shall be cut from
a florging, when size permits, so that the\axis of the specimpn varies not
more than 15 deg from perpendicular to ‘the forging flow lineE. One
spdcimen shall be cut each month représenting each combinatipn of forging
thickness range and precipitation heat treatment furnace usefl during the
morjth.

4.3.3 For Breproduction Tests: Shall-be as agreed upon by purchaser| and vendor.

4.4 Approvgl: When specified, approval and control of forgings shalll be in
accordgnce with AMs 2375.

4.5 Reportg:

4.5.1 The vYendor of forgings shall furnish with each shipment three fopies of a

repor¥t stating)that the chemical composition conforms to the rpquirements of

- this|specification and showing the results of tests on each lot to determineg
confdrmanceé—to the tensile property and conductivity requiremepts. This

report shall include the purchase order number, lot number, MAM 4141, size

or part)number, and quantity.

4.5.2 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 include the purchase
order number, MAM 4141, size, and quantity.
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