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~' AEROSPACE 	 AMS 4201 ~ 
~E 	 MATERIAL 

Society of Automotive Enginee~s, Inc. S P EC I FI CATI O N '"'"' 	1-15-80 
•00 COMMONWEALTN OI~IV[, WAAA[NDAL/. ~A. 150~~ 	 ~ 

ALUMINUM ALLOY PLATE 
6. 2Zn - 2. 3Cu - 2. 2Mg - 0.12Zr (7050-T7651) 

1. SCOPE• 

1.1 Form: Thia specification covers an aluminum alloy in the form of plate. 

1.2 Application: Primaxily for parts requiring a high level of inechaaical prvperties and resistance 
to exfoliation corrosion. 

2. APPLICABLE DOCUMENTS: The follawing publications form a part of this aped8catioa to the 
extent specified hereia. The latest iseue of Aerospaoe Materlal 9pecificattona (AM~ sball applp. 
The applicable issue of other documents ahall be as apecified in AM3 2350. 

2.1 SAE Publicationa: Available from Society of Automotive ~ ►gineers, Iac., 400 Commonwealth 
Drive, Warrendale, PA 15096. 	 • 

2.1.1 Aerospace Material Specifications: 

AMS 2202 - Tolerances, Aluminum and Magneaium Alloy Sheet and ,~late 	 • 
AMS 2350 - Sta.ndarda and Test Methods 
AMS 2355 - Qua.lity Assurance Sampling and Testing of Al~inum-Baee and Ms~seism~-Base 

Alloys, Wrought Products (Except Forgings aad Forging 3tod~) and Flaeh 
Welded Ringe 	 ` 

2. 2 ASTM Publicationa: Available from American 3ociety for Testing and Materisls, I916 Rsce 
Street, Philadelphia, PA 19103. 

ASTM G34 - E~oliation Corrosion Susceptibility in 7I~~ Series Copper-Canta3ning Aluminum 
Alloya (EXCO Tes~ 

ASTM G47 - Determining Susceptibility to Stresa-Corrosion Cracking of High 3trength ?III~X 
Aluminum Alloy Producta 

2. 3 Government Publications: Available from Commanding Officer, Naval Public~tians aad F~ms 
Center, 5801 Tabor Avenue, Philadelphia., PA 19120. 

2. 3.1 Milit,~xy SpeciScations: 

MIL-H-6088 - Iieat Treatment of Aluminum Alloya 
MIL-I-8950 - Inepection, ITltrasanic, Wrought Meta.ls, Process for 

2. 3. 2 Military Standards: 

MIL-STD-649 = Aluminum and Magnesium Products, Preparation for 3hipment aad Storage 

~ 
~ 
~ 

~ 

Copyright 1980 by Society of Automotive Engineers, Inc. 	 Prin~ed in US.A. 
All rights reserved. 
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3. TECffi~iICAL REQUIREMENTS: 

3.1 Compoaitian: Shall canform to the follawing percentages by weight, determined in accordance with 
AM.S 2355: 

min 	max 

Zinc 5.7 	- 6.7 
C opper 2. 4- 2. 6 
Magnesium 1.9 	- 2.6 
Zirconium 0.08 - 0.15 
Iron -- 0.15 
Silicon -- 0.12 
Manganeae -- 0.10 

Tita.nium -- 0.06 
Chromium -- 0.04 
Other Impurities, each -- 0.05 
Other Impuritiea, total -- 0.15 
Aluminum remainder 

3.2 Conditia~: 3olution heat treated, atretched to produce a nominal permanent set of 2°J~ but not 
less than 1-1/29b nor more than 3%, and precipitation heat-treated. Heat treatments shall be 
performed at the proper temperatures and for the proper times to produce plate meeting the 
reqairements of 3. 3, using equipment and procedural controls in accordance with MIL-H-6088. 

3.2.1 Plate shall receive no further straightening operations after stretching. 

3.3 Properties: Plate shall conform to the following requirements, determined in accordance with 
AMS 2355 and as specified herein: 

3.3. i~easile Properties: Shall be as follawa for plate 0. 250 - 2. 500 in. (6. 35 - 63. 50 mm) in nominal 
thid~ess, determined in both the langitudinal and long-transverse directiona: 

Tensile Strength, Ynin 	 76, 000 psi (524 MPa) 
Yieid Strength at 0. 2% Offset, min 	66, 000 psi (455 MPa.) 
Elongation in 2 in. (50 mm) or 4D, min 

Longitudina.l 	 8~ 
Long-Tranaverse 	 s% 

3.3.1.1 Tensile property requirements for plate over 2. 500 in. (63. 50 mm) in nominal thickness shall 
be as agreed upon by purchaser and vendor. 

3.3.2 Condactivity: Shall be not lower than 39% IACS, (inEernational Annealed Copper Stan.dar~. 

3.3.2.1 If the conductivity is below 39% IACS, the plate is not acceptable. 

3.3.2.2 Plate frnmd to be imacceptable may be given additional precipitation heat treatment and if, upon 
completian of such treatment, it develops conductivity/property relationships conforming 
to 3. 3.1 and 3. 3. 2, it ahall be acceptable. 	 ~ 

3.3.3 E~oliatian Resistance: Plate proceased to meet the requirementa" of 3. 3.1 and 3. 3. 2, tested in 
accordance with ASTM G34, shall exhibit exfoliation corrosion not greater than that pictured in 
Photo B, Fig. 2, of ASTM G34 at a T/10 plane. 

3.3.4 Stresa-Corrosion Reaistance: Specimena from plate over 0. 750 in. (19. 05 mm) in nominal 
thicl~esa procesaed to meet the requirements of 3. 3.1 and 3. 3. 2 sha.11 meet the requirements of 
ASTM G47 when stresaed to 20, 000 psi (138 MPa) in the short-transverse direction. 

~ 

~1 
~.J 
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3. 3. 5 Ultrasonic Soundness: Unless otherwise specified, each plate shall be inspected in accordance 
with MIL-I-8950 and shall meet the following requirements: 

3.3. 5.1 Plates weighing 2000 lb (908 kg) or less shall meet the follawing requirements for ultrasonic 
class: 

Nominal Thickness 	 Ultrasonic 
Inches 	 (Millimetres) 	Clasa 

0. 500 to 1. 500, excl 	(12. 70 to 38.10, excl) 	B 
1. 500 to 2. 000, incl 	(38.10 to 50. 80, incl) 	A 

3.3. 5. 2 The ultrasonic class for plates under 0. 500 in. (12. 70 mm) or over 2.000 in. (50.80 ~tm) in 
nominal thicknesa or weighing over 2000 lb (908 kg~ shall be as agreed upan by purchaser and 
vendor. 

	

3.4 	ua.lit : Plate, as recei~ad by purchaser, shall be uniform in qua.lity and condition, sound, and 
free from foreign materials and from internal and ezcternal imperfections detrimental to usage of the 
plate. 

3. 5 Tolerances: Unless otherwise specified, tolerances shall conform to all applicable requirements of 
ANLS 2202. 

4. QUALITY ASSUR.ANCE PROVISIONS: 

4.1 Responsibility for Inspection: The vendor of plate shall aupply all samples and shall be respansible 
for performing all required tests. Resulta of such tests shall be reported to the purchaser as 
required by 4.4. Purchaser reserves the right to perform such confirma.tory testing as he deems 
necessary to ensure that the plate conforms to the requirements of this specif'ication. 

4. 2 Classification of Tests: 

4. 2.1 Acceptance Tests: Tests to determine conformance to requirements for composition (3.1), . tensile 
properties (3.3.1), conductivity (3.3.2), tolerances (3.5), and, when specified, ultrasonic 
soundness (3.3. 5) are classified as acceptance tests and ahall be performed on each lot. 

4.2.2 Periodic Tests: Tests to determine conformance to requirements for exfoliatio~n resista.nce (3.3.3) 
and stress-corrosion resistance (3.3.4) are classified as periodic tests and shall be performed 
at a frequency selected by the vendor unless frequency of testing ia specified by purcha.ser. -" 

	

4.3 	Samplin~: Shall be in accordance with AMS 2355 and the following; an inspection lot shall be all 
plate of the same alloy, texnper, section, and size traceable to a heat treatment lot and submitted 
for vendor's inspection at one time. 

4. 3.1 Specimens for tensile testing sha.11 be taken with the axis of apecimens parallel to both the 
longitudinal and long-transverse grain flow directions. 	 ~ 

4.3. 2 Specimens for conductivity teating shall be taken from the same samples used for tensile 
testing. 

4.4 Reports: 

~ 
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4. 4.1 The vendor of plate shall furnish with each shipment three copies of a report stating that the plate 	~ 1 
conforms to the chemical composition specified, showing the results of tests on each inspection lot 	~\ i 
to determine conformanceto the other acceptance test requirements, and stating that the plate 
conforms to the other technical requirements of this specification. This report shall include the 
purchase order number, inspection lot number, materiai specification number, size, and qua.ntity. 

4. 4. 2 The vendor of finished or semi-finished parts shall furnish with each shipment three copies of a 
report showing the purchase order number, material specification number, contractor or other 
direct supplier of plate, part number, and quantity. When plate for making pa.rts is produced or 
purcha.sed by the parts vendor, that vendor shall inspect each lot of plate to determine conformance 
to the requirements of this specification, and sha.11 include in the report a statement that the plate 
conforms, or shall include copies of laboratory reports showing the results of tests to determine 
conformance. 

4. 5 Resampling and Retesting: Shall be in accordance with AMS 2355. 

5. PREPARATION FOR DELNERY: 

5.1 Identification: Each plate shall be marked on one face, in the respective location indicated below, 
with the alloy number and temper, AMS 4201, inspection lot number, manufacturer~s identification, 
and nominal thickness. The cha.racters shall be of such size as to be clearly legible, shall be 
applied using a suita.ble marking fluid, and shall be sufficiently stable to withstand normal handlingo 
The markings sha.il have no deleterious effect on the plate or its performa.nce. 

5. i, l Plate Under 6 In. (152 mm) Wide: Shall be ma.rked in one or more lengthwise rows of characters 
recurring at intervais not greater than 3 ft(914 mm). The inspectian lot number may appeax in 
the row marking or ma.y appear at only one location on each piece. 	 - 

5.1.2 Plate 0. 375 In. (9. 52 mm) and Under Thick, 6- 60 In. (152 - 1524 mm), Incl, Wide, and 36 - 200 In. ~ 
(914 - 5080 mm), Incl, Long: Shall be marked in lengthwise rows of characters recurring at 	~ 
intervals not greater than 3 ft (914 mm), the rows being spaced approximately 6 in. (152 mm) 
on centers across the width and sta.ggered. Every third row shall show the manufacturer's 
identification and nomina.l thickness. The other rows shall show the alloy number and temper 
and AMS 4201. The inspection lot number may be included in the rows with the alloy, temper, and 
specification designation or may appear aC only one location on each piece. 

5.1.3 Plate Over 0. 375 In. (9. 52 mm) Thick, or Over 60 In. {1524 mm) Wide, or Over 200 Tn. 
(5080 mm) Long: Shall be marked as in 5.1. 2 or, at vendor's discretion, ahall be marked in one 
or two rows of characters recurring at intervals not greater tha.n 3 ft (914 mm) and running around 
the periphery of the piece. If one row is used, it shall show all information of 5.1. If two rows are 
used, one row sha.11 show the alloy number and temper and AMS 4201; the second row sha11 show the 
manufacturer's identification and nominal thickness. The inspection lot number may be included 
intheline with the manufacturer's identification and nomina.l thiclrness or ma.y appear at only one 
location on each piece. 

5.1.3.1 If peripheral marking is applied to the full piece as produced but partial plates axe supplied, an 
arrow shall also be applied near one corner indicating the direction of rolling. 

5.2 Packaging: 

5. 2.1 Plate shall be prepared for shipment in accordance with commercial practice and in compliance 
with applicable rules and regulations perta,ining to the handling, packaging, and transporta.tion of the 
plate to ensure caxrier acceptance and safe delivery. Pa.ckaging shall conform to carrier rules 
and regulations applicable to the mode of transporta.tion, 

~ 
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