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SPECIFICATION 	Revised ~-~-s~ 

	

Submitted for recognition as an American National Standard 	Supersedi ng AMS 41086 

ALUMINUM ALLOY HAND FORGINGS 
6.2Zn - 2.3Cu - 2.2Mg - 0.12Zr (7050-T7452) (formerly -T73652) 
Solution Heat Treated, Compression Stress-Relieved, and Overaged 

UI~S A97050 

1. SCOPE: 

1,.1 Form: This specification covers an aluminum alloy in the form of hand 
~orgings 8 in. (200 mm) and under in nominal thickness and of forging stock. 

1.2 ~A~p_l~ication: Primarily for machined structural parts subject to warpage 
~ ring—~ining and requiring high strength and resistance to stress- 
corrosion cracking. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this 
speci ication to 	e extent specified herein. 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 Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, 

2.1.1 Aerospace Material Specifications: 

AMS 2201 - Tolerances, Aluminum and Aluminum Alloy Bar, Rod, Wire, 
and Forging Stock, Rolled or Cold Finished 

MAM 2201 - Tolerances, Metric, Aluminum and Aluminum Alloy Bar, Rod, 
Wire, and Forging Stock, Rolled or Cold Finished 

AMS 2350 - Standards and Test Methods 
AMS 2375 - Control of Forgings Requiring First Article Approval 
AMS 2808 - Identification, Forgings 
AMS 2355 - Quality Assurance Sampling and Testing of Aluminum Alloys and 

Magnesium Alloys, Wrought Products (Except Forging Stock) and 
Flash Welded Rings 

MAM 2355 - Quality Assurance Sampling and Testing of Aluminum Alloys and 
Magnesium Alloys, Wrought Products (Except Forging Stock) and 
Flash Welded Rings, Metric (SI) Units 

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 fqr any particular 
use, including any patent infringement arising therefrom, is the sole responsibility of the user." 

AMS documents are protected under United States and international copyright laws. Reproduction of these documents 
by any means is strictly prohibited without the written consent of the publisher. 

Copyright 1987 Society of Automotive Engineers, Inc. 	 Printed in U.S.A. 
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2.2 ASTM Publications: Available from American Society for Testing and 
a eria s, 	ace Street, Philadelphia, PA 19103. 

ASTM 6594 - Ultrasonic Inspection of Aluminum-Alloy Products for 
Aerospace Applications 

ASTM B645 - Plane Strain Fracture Toughness Testing of Aluminum Alloys 
ASTM E399 - Plane-Strain Fracture Toughness of Metallic Materials 
ASTM G34 - Exfoliation Corrosion Susceptibility~in 2XXX and 7XXX Series 

Aluminum Alloys (EXCO Test) 

2.3 U.S. Government Publications: Available from Commanding Officer, Naval 
u icatiorts an 	orms enter, 5801 Tabor Avenue, Philadelphia, PA 19120. 

2.3.1 Military Specifications: 

MIL-H-6088 - Heat Treatment of Aluminum Alloys 

2.3.2 Military Standards: 

MIL-STD-649 - Aluminum and Magnesium Products, Preparation for Shipment 
and Storage 

3. TECHNiCAL REQUIREMENTS: 

3.1 Com osition: Shall conform to the following percentages by weight, 
~ 	e ermine in accordance with AMS 2355 or MAM 2355: 

	

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 
Manganese -- 0.10 
Titanium -- 0.06 
Chromium -- 0.04 
Other Impurities, each -- 0.05 
Other Impurities, total -- 0.15 
Aluminum 	 . remainder 

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

3.2.1 For in s: Solution heat treated, stress-relieved by compressing to 
pro uce - 5~ permanent set, and overaged. 

3.2.2 Forging S tock: As ordered by the forging manufacturer. 

3.3 Heat Treatment: Solution heat treatment and overaging shall be performed in 
accor ance w 	MIL-H-6088. 
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3.4 Properties: The product shall conform to the following requirements, 
~ 	e ermine in accordance with AMS 2355 or MAM 2355: 

3.4.1 Forgings: 

3.4.1.1 Tensile Properties: Specimens as in 4.3.1.2 machined from forgings 
~a ing essen ia y a rectangular or square section, heat treated in the 
indicated thickness, shall have properties as specified in Table I 
provided that the as-forged thickness does not exceed 8.0 in. (200 mm). 
The long-transverse direction for squares shall be identified by the 
vendor. When the maximum thickness in Table I is exceeded by not more 
than 3 in. (75 mm), the applicable thickness to establish tensile 
property requirements shall be one-half the original forged thickness. 

TABLE I 

Nominal Thickness 
At Time Tensile Yield Strength Elongation 

Of Heat Treatment Specimen Strength at 0.2~ Offset in 4D 
Inches Orientation psi, min psi, min %, min 

Up to 2, incl Longitudinal 72,000 63,000 9 
Long-Trans. 71,000 61,000 5 

Over 2 to 3, incl Longitudinal 72,000 62,000 9 
Long-Trans. 70,000 60,000 5 
Short-Trans. 67,000 55,000 4 

Over 3 to 4, incl Longitudinal 71,000 61,000 9 
Long-Trans. 70,000 59,000 5 
Short-Trans. 67,000 55,000 4 

Over 4 to 5, incl Longitudinal 70,000 60,000 9 
Long-Trans. 69,000 58,000 4 
Short-Trans. 66,000 54,000 3 

Over 5 to 6, incl Longitudinal 69,000 59,000 9 
Long-Trans. 68,000 56,000 4 
Short-Trans. 66,000 53,000 3 

Over 6 to 7, incl Longitudinal 	. 68,000 58,000 9 
Long-Trans. 67,000 54,000 4 
Short-Trans. 65,000 51,000 3 

Over 7 to S, incl Longitudinal 67,000 57,000 9 
Long-Trans. 66,000 52,000 4 
Short-Trans. 64,000 50,000 3 
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TABLE I (SI) 

Nominal Thickness 
At Time 	 Tensile Yield Strength Elongation 

Of Heat Treatment 	Specimen 	Strength at 0.2~ Offset in 5D 
Millimetres 	 Orientation 	MPa, min MPa, min ~, min 

Up to 	50, incl 	Longitudinal 495 435 8 
Long-Trans. 490 420 5 

Over 	50 to 	75, incl 	Longitudinal 495 425 8 
Long-Trans. 485 415 5 
Short-Trans. 460 380 4 

Over 	75 to 100, incl 	Longitudinal 490 420 8 
Long-Trans. 485 405 5 

' Short-Trans. 460 380 4 

Over 100 to 125, incl 	Longitudinal 485 415 8 
Long-Trans. 475 400 4 
Short-Trans. 455 370 3 

Over 125 to 150, incl 	Longitudinal 475 405 8 
Long-Trans. 470 385 4 
Short-Trans. 455 365 3 

Over 150 to 175, incl 	Longitudinal 470 400 8 
Long-Trans. 460 370 4 
Short-Trans. 450 350 3 

Over 175 to 200, incl 	Longitudinal 460 395 8 
Long-Trans. 455 360 4 
Short-Trans. 440 345 3 

3.4.1.1.1 S ecial Pur ose Forgings: 	Tensile property requirements for specimens 
cut 	rom spec a 	pu~pose forgings or from forgings beyond the size and 
configuration limits of 3.4.1.1 shall be as specified on the drawing 
or as agreed upon by purchaser and vendor. 

3.4.1.2 Hardness: 	Should be not lower than 135 HB/10/500 or 140 HB/10/1000 but 
org ngs shall not be rejected on the basis of hardness if the tensile 

property requirements are met. 	' 

3.4.1.3 Corrosion Resistance: 	Resistance to stress-corrosion cracking and to 
ex o 	at on-corros on is acceptable if the conditions of 3.4.1.3.1 and 
3.4.1.3.2 are met. 

3.4.1.3.1 Electrical Conductivit : 	Shall be not lower than 38.0~ IACS 
0 n erna 	ona 	nnea e 	Copper Standard) (22.0 MS/m). 
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3.4.1.3.2 Stress-Corrosion Susce tibilit Factor (SCF): Shall be not greater 
0 	t an 	, 	 etermine y su tracting t e electrical conductivity, 

AA.A~ IACS (12 times BB.B MS/m) from the long transverse yield 
strength, XX.X ksi (YYY MPa). 

Examples: 

Inch/Pound Units 	72.0 ksi - 38.5~ IACS = 33.5 	Unacceptable 
68.0 ksi - 40.2% IACS = 27.8 	Acceptable 

SI Units 	 495 MPa - 12 X 22.3 MS/m = 228.4 Unacceptable 
470 MPa - 12 X 23.3 MS/m = 190.5 Acceptable 

3.4.1.3.3 Forgings not conforming to 3.4.1.3.1 and 3.4.1.3.2 may be given 
additional overaging and retested to determine conformance to 3.4.1.1, 
3.4.1.3.1 and 3.4.1.3.2. 

3.4.1.4 Exfoliation-Corrosion Resistance: Specimens cut from forgings shall 
p 	s ow a eve o ex o ia ion-corrosion less than that pictured in 

Photo B, Fig. 2, of ASTM G34 at any plane. 

3.4.1.5 Stress-Corrosion Resistance: Specimens as in 4.3.2.1 cut from forgings 
~ 	s a 	s ow no evi ence o stress-corrosion cracking when stressed in the 

short-transverse direction at 35,000 psi (240 MPa). 

3.4.1.6 Fracture Toughness: When specified, forgings shall meet the values of 
~ 	I~i ~'~'~Table II, determined in accordance with ASTM 6645. 

TABLE II 

Specimen 	 Thickness 	 Minimum KIC 

Orientation 	 nc 	 i ~metre 	si 	, 	a 

L-T 	 1.500 to 3.000, incl 	38 to 75, incl 	27 	29.7 

	

Over 3.000 to 4.000, incl Over 75 to 100, incl 	26 	28.6 

	

Over 4.000 to 8.000, incl Over 100 to 200, incl 	25 	27.5 

3.4.1.6.1 All K values shall meet all requirements of ASTM E399 for Kj~ 
excep~ that invalid KQ values which are meaningful as defined by 
ASTM 6645 and which equal or exceed the KI~ limit (3.4.1.6) shall be 
evidence of acceptable fracture toughness. 

3.4.2 For in Stock: When a sample of stock is forged to a test coupon and heat 
rea e n~ie same manner as forgings, specimens taken from the heat 
treated coupon shall conform to the requirements of 3.4.1.1. If specimens 
taken from the stock after heat treatment in the same manner as forgings, 
conform to the requirements of 3.4.1.1, the tests shall be accepted as 
equivalent to tests of a forged coupon. The forging stock supplier, 
however, shall not be required to conduct tests on stock not forged into 
coupons. 
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3.5 Quality: The product, as received by purchaser, shall be uniform in quality 
an~condition, sound, and free from foreign materials and from imperfections 
detrimental to usage of the product. 

3.5.1 When specified, forgings shall be subjected to ultrasonic inspection in 
~ 	accordance with ASTM B594 and shall meet the following requirements: 

3.5.1.1 Forgings with nominal section thicknesses from 1.000 to 8.000 in. (25.00 
to 200.00 mm), incl, and weights per piece up to 600 lb (300 kg) shall 
meet ultrasonic Class A. The ultrasonic class for nominal thicknesses 
greater than 8.000 in. (200.00 mm) or for forgings weighing 600 lb 
(300 kg) and over shall be as agreed upon by purchaser and vendor. 

3.6 Tolerances: Forging stock shall conform to all applicable requirements of 
or MAM 2201. 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Res onsibility for Ins ection: The vendor of the product shall supply all 
samp es or ven or 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 requirements of this specification. 

4.2 Classification of Tests: 

4.2.1 Acce~tance Tests: Tests to determine conformance to the following 
requirements are classified as acceptance tests and shall be performed on 
each lot: 

4.2.1.1 Composition (3.1) of the product. 

4.2.1.2 Tensile properties (3.4.1.1), hardness (3.4.1.2), corrosion resistance 
~ 	(3.4.1.3) and, when specified, fracture toughness (3.4.1.6) and 

ultrasonic soundness (3.5.1) of each lot of forgings. 

4.2.1.3 Tolerances (3.6) of forging stock. 

4.2.2 Periodic Tests: Tests of forgings to determine conformance to 
requirements or exfoliation-corrosion resistance (3.4.1.4) and 
stress-corrosion resistance (3.4.1.5) and of forging stock to demonstrate 
ability to develop required properties (3.4.2) are classified as periodic 
tests and shall be perfo nned at a frequency selected by the vendor unless 
frequency of testing is specified by purchaser. 

• 

• 

• 
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4.2.3 Pre roduction Tests: Tests of forgings to determine conformance to all 
app ica e tec nical 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, processing, or both 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 of forgings, substantiating test 
data 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. 

4.3 Sampling: Shall be as follows; a lot shall be not more than 6000 lb 
T~Tb~~) of forgings of the same configuration or part number heat treated 
in the same batch-furnace load or charged into a continuous furnace 
consecutively during an 8 hr period. 

4.3.1 For Acceptance Tests: 

4.3.1.1 Composition: At least one sample per hour 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 praducer's facility. 

4.3.1.1.1 Unless compliance with 4.3.1.1 is established, an analysis shall be 

made for each 6000 lb (2700 kg) or less of alloy comprising the lot 
except that not more than one analysis shall be required per piece. 

4.3,1.2 Tensile Properties: Tensile specimens shall be taken from not less than 
one forging or one forging prolongation heat treated with each lot of 
forgings. Not less than one tensile specimen shall be cut in the 
longitudinal direction and one in the long-transverse direction. 

4.3.1.3 Conductivity: Shall be the long-transverse tensile specimens.. 
~ 

4.3.1.4 For Ultrasonic Inspection When Required: Each forging. 
0 

4.3.2 For Periodic Tests: As agreed upon by purchaser and vendor, and as 
0 ows: 

4.3.2.1 Stress-Corrosion Resistance: Samples shall be taken from a forging or a 
org~ng pro ongation. 	pecimens shall be not less than 0.750 in. 
(19 mm) in thickness. 	 ~ 

4.3.3 For Preproduction Tests: As agreed upon by purchaser and vendor. 

4.4 A roval: When specified, approval and control of forgings shall be in 
accor ance with AMS 2375. 

4.5 Reports: 
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