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ALUMINUM ALLOY DIE FORGINGS 
6. 2 Zn - 2. 2Mg - 2.3Cu - 0.12Zr (7050-T736) 

Solution and Precipitation Heat Treated 

1. SCOPE: 

1.1 	Foxm: This specification covers an aluminum alloy inthe forxn of high-strength die forgings 
and of forging stock. 

1. 2 	Application: Primarily for structural applications requiring superior strength and resistance to 
stress-corrosion cracking. 

2. APPLICABLE DOCiTMENTS: The following publications forxn a part of this specification to the ex- 
tent specified herein. The latest issue of Aerospace Material 5pecifications (AMS) shall apply. The 
applicable issue of other documents shall be as specified in AMS 2350. 

2.1 	SAE Publications: Available from Society of Automotive Engineers, Inc. , 400 Commonwealth 
Drive, Warrendale, Pennsylvania 15096. 

2.1.1 	Aerospace Material Specifications: 

AMS 2201 - Tolerances, Aluminum and Aluminum Alloy Bar, Rod, Wire, and Forging Stock, 
Rolled or:~rawn 

AMS 2350 - Standards and Test Methods 
AMS 2375 - Approval and Control of Critical Forgings 
AMS 2630 - Ultrasonic 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, Pennsylvania 19103. 

ASTM B342 - Electrical Conductivity by Use of Eddy Currents 
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 Aluminuxn-Base Alloys 

2.3 	Government Publications: Available from Commanding Officer, Nava1 Publications and Forms 
Center, 5801 Tabor Avenue, Philadelphia, Pennsylvania 19120. 

2.3.1 	Federal Standards: 

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

3. TECHIVICAL REQUIREMENTS: 

Copyripht 1975 by Society of Automotive Enpineers, Inc. 
	 Printed in U.S.A. 

All rights reserved. 
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3.1 	Composition: Sha11 conform to the following percenta,ges by weight, determined by wet chemical 	. 
methods in accordance with ASTM E34, by spectrographic methods in accordance with Federal 
Test Method Standa.rd No. 151, Method 112, or by other approved analytical mettiods: 

min max 

Zinc 5. 7- 6. 7 
Copper 2.0 	- 2. 6 
Magnesium 1.9 	- 2. 6 
Zirconium 0.08 - 0.15 
Iron -- . 	0.15 
Silicon -- 	0.12 
M angane se -- 	0.10 
Titanitun -- 	0.06 
Chromium -- 	0.04 
Other Impurities, each -- 	0. 05 
Other Impurities, total -- 	0.15 
Aluminum remainder 

3. 2 	Condition: The product sha11 be supplied in the following condition: 

3. 2.1 	Forgings: Solution and precipita,tion heat treated. 

3. 2. 2 	Stock: As ordered by the forging manufacturer. 

3. 3 	Heat Treat~nent: Die forgings sha11 be solution heat treated by heating to 890°F + 10 (476. 7°C + 5. 6), 
holding at heat for a tune commensurate with section thickness but not less than 60 min. , and 
quenching in water at 140° to 160°F (60° - 71.1°C) and precipitataion heat treated by heating to 
250°F + 10 (121.1°C + 5. 6), holding at heat for 24 hr+ 1, followedbyheating to350°F + 10 (176. 7°C 
+ 5. 6), holding at heat for 12 hr + 1, and cooling in air. 

3.4 	Properties; The product shall conform to the following requirements: 

3.4.1 	Forgings: The following requirements apply to forgings having an as-forged thickness not more 
than twice the nominal thickness at time of heat treatment: 

3.4.1.1 	Tensile Properties: Shall be as follows, detexmined in accordance with ASTM B557; 

3.4.1.1.1 	With Grain Flow: Test specimens machined from forgings, or from prolongations on such 
forgings, with axis of specimen in the area of the gage length within 15 deg (0. 262 rad) of 
parallel to the forging flow lines shall confoxm to the requirements shown in Table I. 

TABLE I 

Nominal Thickness 
At Time Yield Strength Elonga,tion 

Of Heat Treatment Tensile Strength at 0. 2% Offset in 2 in. or 4D 
Inches psi, 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 
Over 5 to 6, incl 70, 000 59, 000 7 • 
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TABLE I (SI) 

Nominal Thickness 
At Time Yeild Strength Elongation 

Of Heat Treatment Teneile Strength at 0.2°J~ Offaet in 50. 8 mm or 4D 
Millimetres MPa~ min MPa~ min ~, min 

Up to 	51, incl 496 427 7 
Over 	51 to 102, incl 490 . 	421 7 
Over X02 to 127, incl 483 414 7 
Over 127 to 152, incl 483 407 7 

3.4.1.1. 2 	Across Grain Flow: Test apecimens machined from forgings, or from prolongations on 
such forginge, with the axis of apecimen deviating more than lb deg (0. 262 rad) from parallel 
to 1~e forging flow lines ahall conform to the requirements ehown in Table II. 

TABLE II 

Nominal Thicknese 
At Time Yield Strength Elongatlon 

Of Heat Treatment Tenaile Strength at 0. 2~ Offset in 2!n. or 4D 
Inches psi, min psi, min %, inin 

Up to 2, incl 68, 000 56, 000 5 
Ov~er 2 to 4, inCl 67, 000 55, 000 4 
Over 4 to 6, incl 66, 000 54, 000 3 

TABLE II (Sn 

Nominal Thicl~ess 
At Time 	 Yield Strength 	Elongation 

Of Heat Treatrnent _ 	Teneile Strength 	at 0. 2~, Offset 	in 50. 8 mm or 4D 
Millimetrea 	MPa~ min 	MPa, min 	~~ min 

Up to 51, incl 	469 	 386 	 ' 5 
Over 51 to 102~ incl 	462 	 379 	 4 
Over 102 to 152~ incl 	455 	 372 	 3 

3.4.1.1.3 8pecisl Purpoee Forging's: Tensile test specimens cut from spedal purpo~e forgings or 
from forginga beyond the size and conSguratlon limite covered by this spe~ification shall 
oonform to ~e tensile property requirements epecifled on the drawing or ~greed upon by 
purohaser and vendor. 

3.4.1. 2 	Hardaees: Should be not lower than~135 HB/10/500 or 185 HB/14.3/1000, or'not lower than 
140 HB/10/1000, determined in accordance with ASTM E10. but forgings shaYl not be rejected 
on the basis of hardnese if the tensile property requirements are met. 

3.4.1. 3 	Conductivity: Shatl be as followa, determined in accordance wlth ASTM B342; 

3.4.1. 3.1 	If the conductivity is 40%a IACS (Internstional Annealed Copper Standard) or higher and the 
yield strength in the parallel grain direction doea not exceed the minimum apecified in 
Table I by more tban 9000 psi (62.1 MPa), the forgings are considered satisfactory. 

3.4.1. 3. 2 	If the conductivity is 40°b IACS or higher and the yield atrength in the parallel grain direction 
exceeds the minimum epeci8ed in Table I by more than 9000 psi (62.1 MPA) ~ the forgings 
ahall be aubjected to additional precipitation heat treatment to meet the requirementa of 
3.4.1.3.1. 
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3.4.1.3. 3 If the conductivity is below 40% IACS, the forgings are considered unsatisfactory and must be 
reprocessed regardless of inechanical property level. 

3.4. 2 Forging 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 confoxm to the requirements of 
3.4.1.1. If specimens taken from the stock after heat treatment in the same manner as forgings con- 
form to the requirements of 3. 4.1.1, the test sha11 be accepted as equivalent to tests of a forged 
coupon. The forging stock supplier, however, sha11 not be required to conduct such tests. 

3.5 uali : The product shall be uniform in quality and condition, clean, sound, and free from foreign 
materials and from internal and external imperfections detrimental to fabrication or to performance 
of parts. 

3. 5.1 When specified, forgings sha.11 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. 

3.6 Tolerances: Unless otherwise specified, tolerances for forging stock sha11 conform to all applicable 
requirements of AMS 2201. 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Responsibility for Inspection: The vendor of the product sha11 supply all saxnples 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 perform such confixmatory testing as he deems necessary to 
assure that the product conforms to the requirements of this specification. 

4.2 Classification of Tests: 
	

• 

4.2.1 Acceptance Tests: Tests of the product to determine conformance to composition (3.1) requirements, 
of forgings to determine conformance to tensile property (3.4.1.1), hardness (3.4.1. 2), and con- 
ductivity (3.4.1.3) requirements; and of forging stock to determine conformance to tolerance (3. 6) 
requirements are classified as acceptance or routine control tests. 

4.2.2 Qualification Tests: Tests of forging stock to determine ability to develop required properties (3.4.2) 
are classified as qualification or periodic control tests. 

4.3 Sampling: Shall be as follows; a lot shall be all forgings of the same configuration or part nuxnber heat 
treated in the same batch furnace load or in a continuous furnace consecutively during an 8-hr period. 
The maximiun lot size for forgings heat treated in a continuous furnace and charged consecutively during 
continuous furna.ce operation shall be 2000 lb (908 kg) for forgings weighing 5 lb (2. 3 kg) or less or shall be 
6, 000 lb (2724 kg) for forgings weighing over 5 lb (2. 3 kg). 

4.3.1 Compositi.on: At least one sample sha11 be ta.ken by the producer from each group of ingots poured 
simultaneously from the same source of molten metal. 

4.3.1.1 Unless compliance with 4. 3.1 is esta.blished, an ana,lysis shall be made for each 6, 000 lb (2724 kg) 
or less of material comprising the lot except that not more than one analysis shall be required per 
piece. 

4.3. 2 Tensile Properties and Conductivitv: At least one tensile test specimen shall be cut with grain and one 
across the grain from one forging, or prolongation of the forging, representing each lot; conductivity 
sha11 be determined on each tensile test specimen prior to testing. 

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

• 
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