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ACCEPTANCE NOTICE

This non-Government document was adopted on 18 January 1985, and is approved
for use by the DoD. The indicated industry group has furnished the clearance
required by existing requlations. Copies of the document are stocked by DoD

Single Stock fa, PA
19120, for issue to DoD activities only. Contractors and industry-groups must
obtain copies from SAE, 400 Commonwealth Drive, Harrendale, PA 15096.

Title of Document:  ALUMINUM ALLOY FORGINGS.
7.7Zn-2.5Mg-1.5Cu-0.16Cr (7049-T73)
Solution and Precipitation Heat Tréated

Date of Specjfic Issue Adopted: 1 July 1984

Releasing Infustry Group: Soé1ety of Automotive Engineers, Inc.

standard is jnitially proposed, the industry(group responsible for this
standard sha]l inform the military coordinating activity of the proposed
change and request participation.

NOTICE: Hhen reéffirmation, amendment, revision or cancellation ff this

Custodians: ' Military Coordinating Activity:
Army - MR Navy - |AS
Navy - AS (Project No. FORG-0120)
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UNS A97049
ALUMINUM ALLOY FORGINGS
7.72n ~ 2.5Mg ~ 1.5Cu - 0.16Cr (7049-T73)
Solution and Precipitation Heat Treated

1. SCOPE:

1.2 Application:

stress—corrosion cracking.

1.1 Form: |[This specification covers an aluminum alloy in the* form|of die
forglngs, hand forgings, and forging stock.

Primarily for parts requiring high strength and fesistance to

2. APPLICAHLE DOCUMENTS: The following publications form a part of this

specification to the extent specified herein., The latest issue |of Aerospace
Material]l Specifications (AMS) shall apply@ The applicable issue of other
documen]s shall be as specified in AMS "2350.

.’ 2.1 SAE Publications: Available from_ SAE, 400 Commonwealth Drive, |Warrendale,
PA 15096.

2.1.1 'Aero ace Material Specifications:

AMS 2201
AMS 2350
AMS 2375
AMS 2808

Tolerancess Aluminum and Aluminum Alloy Bar, Rod,|Wire, and
Forging. Stock, Rolled or Drawn :

Standards” and Test Methods 7

Control of Forgings Requiring First Article Approval

Ideéntification, Forgings '

2.2 ASTM Publications: Available from Américan Society for Testing and

Materials;,1916 Race Street, Philadelphia, PA 19103.

ASTM B342 ~ Electrical Conductivity by Use of Eddy Currents
ASTM B557 - Tension Testing Wrought and Cast Aluminum- and Magne31um—Alloy
Products
ASTM B594 - Ultrasonic Inspection of Alumlnum—Alloy Products for Aerospace
Applications
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: ““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.”

Copyright 1984 Society of Automotive Engineers, lnc: L R — Printed in U.S.A.

All rights reserved.
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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 PFederal 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 Military Standards:

MIL-STD-649 - Aluminum and Magnesium Products, Preparation f£or Shipment
and Storage

3. TECHNICAL REQUIREMENTS:

3.1 Composiltion: Shall conform to the following percentages by wejght,
determined by wet chemical methods in accordance with ASTM E34) by
spectrographic methods in accordance with Federal Test Method Btandard
No. 151, Method 112, or by other analytical'methods approved by purchaser:

min max
Zinc 7.2 - 8.2
Magnesium ' 2.0 - 2.9
Copper : 1.2 -1.9
Chromium 0.10 - 0.22
Iron - 0.35
Silicon - 0.25
Manganese - 0.20
Titanium - 0.10
Other JImpurities, each - 0.05
Othet/ Impurities, total - 0.15
Aluminum remainder

3.2 Condit%gn: The product shall be supplied in the following congition:

3,2.1 Die and Hand Forgings: Solution and precipitation heat treated in
accordance with MIL-H-6088.

3.2.2 Forging Stock: As ordered by the forging manufacturer.

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

3.3.1 Foxgings:

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

ASTM B557:
2|
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3.3.1.1.1 Test Specimens: Test 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 72,000 psi (495 MPa)
Yield Strength at 0.2% Offset, min 62,000 psi (425 MPa)
Elongation in 4D, min 7%
3.3.1.1.2 —DieForgingss
3.3.1.1.2}1 With Grain Flow: Test specimens, machined from /forglings with the
axis of the specimen in the area of gage length ‘waryling not more
) than 15 deg from parallel to the forging flow»lines,| shall have the
properties shown in Table I provided the ag-forged thickness is not
more than twice the heat treated thickness.
TABLE I
Nominal Thickness at Tensile Yield Strength| Elongation
Time of Heat Treatment Strength at 0.2% Offset] in 4D
Inches psiy-min psi, min %, min
Up to 2, incl 72,000 62,000 7
Over 2 to 4, incl 71,000 61,000 7
Over 4 to 5, incl 70,000 60,000 7
TABLE I (SI)
Nominal Thickness at Tensile Yield Strength Elongation
Time of Heat Treatment Strength at 0.2% Offset in 4D
Millimetres MPa, min MPa, min %, min
Up to 50, incl 495 425 7
Over 50 to 100, incl 490 420 7
Over 100 to 125, incl 485 415 7
3.3.1.1.2.2 Across Grain Flow: Test specimens, machined from forgings with the
axis of the specimen in the area of gage length varying not more
g than 15 deg from perpendicular to the forging flow lines, shall have

the properties shown in Table II provided the as-forged thickness is
not more than twice the heat treated thickness.

Distributed under license from the IHS Archive
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TABLE II
Nominal Thickness at Tensile Yield Strength Elongation
Time of Heat Treatment Strength at 0,2% Offset in 4D
Inches psi, min psi, min %, min
Up to 1, incl 71,000 61,000 3
Over 1 to 3, incl 70,000 60,000 3
Over 3 to 4, incl 70,000 60,000 2
—over 4 —to 5, inct 68,000 58,000 2
TABLE II (SI)
Nominal Thickness at Tensile Yield Strength Elongation
Time of Heat Treatment Strength at 0+2% Offset -in 4D
Millimetres MPa, min MPa, min %, min
Up to 25, incl 490 420 3
Over 25 to 175, incl 485 415 3
Over 75 to 100, incl 485 415 2
Over 100 to 125, incl 470 400 2

3.3.1.1.2.2.]1 Elongation requirements shall not apply to test specfimens having a
gage-length diameter less than 0.250 in. (6.25 mm) of located in
immediate proximity to an abrupt change in section thickness, or
located so that any jpart of the specimen gage length|is located
within 1/8 in. (3,mm) of the trimmed flash line.

3.3.1.1.3 Hand Forgings: _‘Test specimens, machined from forgings having an
sentially sguare or rectangular cross-section, shall h}ve the

:Eoperties shown in Table III provided that the as-forged section

thickness does not exceed 5 in. (125 mm).

Distributed under license from the IHS Archive
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TABLE III
Yield
Strength
Nominal Thickness at Tensile at 0.2% Elongation
Time of Heat Treatment Specimen Strength Offset in 4D
Inches Orientation psi, min psi, min %, min
Over 2 to 3, incl Longitudinal 71,000 61,000 9
' Iong Trans. 71,000 59,000 4
ShortTrans. 69,000 58,000— 3
Over 3| to 4, incl Iongitudinal 69,000 59,000 8
Long Trans. - 69,000 57,000 3
Short Trans. 67,000 56,000 2
over 4| to 5, incl " Longitudinal 67,000 . 56,000 7
Long Trans. 67,000 56,000 3
Short Trans. 66,000 55,000 2
TABLE III AST)
Yield
Strength
Nominal [Thickness at Tensile at 0.2% Elongation
Time of. Heat Treatment Specimen Strength Offset in 4D
Milllimetres Orientation MPa, min MPa, min %, min
50 o 75, incl Longitudinal . 490 420 9
Long Trans. 490 405 4
Short Trans. 475 400 3
Over 175 tp 100, inel Longitudinal 475 405 8
Long Trans. 475 395 3
Short Trans. 460 385 2
Over 100 tocl25, incl Longitudinal 460 385 7
Tong—Transs 460 385 3
-Short Trans. 455 380 2
3.3.1.1.4 Special Purpose Forgings: Tensile specimens cut from special purpose
forgings or from forgings beyond the size and configuration limits of
3.3.1.1.2 and 3.3.1.1.3 shall have tensile properties as specified on
the drawing or as agreed upon by purchaser and vendor.
3.3.1.2 Hardness: Forgings should have hardness not lower than shown in

Table IV, determined in accordance with ASTM E10, but the forgings shall
not be rejected on the basis of hardness if the tensile property
requirements of 3.3.1.1.2 or 3.3.1.1.3 are met.
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TABLE IV

- Hardness
Nominal Thickness HB/10/500 HB/10/1000
Inches (Millimetres)

Up to 3, incl (Up to 75, incl) 135 140
Over 3 to 4, incl {Over 75 to 100, incl) 125 130
Over 4 to 5, incl {(Over 100 to 125, incl) 119 124
Over 5 (Over 125) As agreed upon

3.3.1.3 Conuctivity: Shall be as follows, determined in accordang¢e with
AS B342 on the surface of sample:

3.3.1.3.1 f the conductivity is 40.0% IACS (International(*Anneale@ Copper
tandard) or higher and tensile properties meet)specified

equirements, the forgings are acceptable.

£ the conductivity is 38.0 - 39.9% IACS;./incl, if the té¢nsile
roperties meet specified requirements, ‘and if the longitudinal yield
trength does not exceed the specified minimum value by more than
¢900 psi (68 MPa), the forgings a¥e acceptable.

3.3.1.3.2

£ the conductivity is 38.0 - -39.9% IACS and the longitudlinal yield
trength exceeds the specified minimum by more than 9,900 psi

68 MPa), specimens excised from the forgings shall meet|the
equirements of 3.3.l1.4 or the forgings shall be given additional
rtificial aging to reduce the yield strength to a point|less than
+900 psi (68 MPa) higher than the specified minimum.

3.3.1.3.3

g

3.3.1.3.4 £ the conductivity is below 38% IACS, the forgings are not acceptable

d shall be reprocessed, regardless of property level,

3.3.1.4 Strless-Corrosion Resistance: Specimens as in 4.3.4 from f£orgings 0.750
in. (19.0 mm) or greater in least dimension, stressed in the
short-transverse direction (perpendicular to grain flow to|75% of the
specified minimum longitudinal yield strength, shall meet the
requipements of ASTM G47.

3.3.1.5 Grain Flow: Shall be as specified on the drawing or as agreed upon by
purchaser and vendor.

3.3.2 PForging Stock: When a sample of stock is forged to a test coupon and heat
treated in the same manner as forgings, specimens taken from the heat
treated coupon shall conform to the requirements of 3.3.1.1.1 and
3.3.1.2. 1If specimens taken from the stock after heat treatment in the
same manner as forgings conform to the requirements of 3.3.1.1l.1 and
3.3.1.2, the tests shall be accepted as equivalent to tests of a forged
coupon. The forging stock supplier, however, shall not be required to
conduct such tests.,
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Q 3.4 Quality: Forgings, 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 forgings.

3.4.1 When specified, each forging (See 8.2) shall be subjected to ultrasonic
inspection in accordance with ASTM B594 and, unless otherwise specified,
shall meet the following requirements of that specification:

3.4.1.1 Die forgings 0.500 to 4 in. (12,50 to 100 mm), incl, in nominal section
thickness and weighing not over 300 1lb (135 kg) shall meet Class B.

3.4.1.2 Hlnd forgings 1 to 5 in. (25 to 125 mm) in nominal sectiﬂn thickness and
weighing not more than 600 1b (270 kg) shall meet Class 4.

3.4.,1.3 Standards for forgings exceeding the dimensionalor weight limits of
314.1.1 or 3.4.1.2 shall be as agreed upon by purchaser gnd vendor.

3.5 Tolerances: Unless otherwise specified, tolerances for forging stock shall
conform to all applicable requirements of AMSV2201.

4. QUALITY ASSURANCE PROVISIONS:

4.1 Regponsibility for Inspection: The vendor of the product shgll supply all
sampleés for vendor's tests and shall be responsible for perfqrming all
required tests. Results of such\tests shall be reported to fhe purchaser as
' requited by 4.5. Purchaser reserves the right to sample and [to perform any
confifmatory testing deemed-.necessary to ensure that the product conforms to
the requirements of this specification.

4.2 Classification of Tests:

4.2.1 BAcceptance Testg:, Tests of forgings to determine conformance to
requirements for- composition (3.1), tensile properties (3.3.1.l1), hardness
(3.B.1.2), donductivity (3.3.1.3), and ultrasonic soundnesg (3.4.1) when
specified. and for tolerances (3.5) of forging stock are cldssified as
acceptance tests and shall be performed on each lot.

4.2.2 Perjodic Tests: Tests of forgings to determine conformancg to
requirements for stress-corrosion resistance (3.3.1.4) and grain flow
(3.3.1.5) and of forging stock to determine ability to develop required
properties (3.3.2) are classified as periodic tests and shall be performed
at a frequency selected by the vendor unless frequency of testing is
specified by purchaser.

4.2.3 Preproduction Tests: Tests of forgings to determine conformance to all
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 or processing, or both, requires reapproval as
in 4.4, and when purchaser deems confirmatory testing to be required.
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