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1. SCOPE: 

1.1 Form: This specification covers an aluminum alloy in the form of sheet. 

1.2 A lication: Primarily for parts requiring a hiyh degree of formability 
superplasticity) and response to heat treatment. 

2. APPLICABLE DOCUf~IEtdTS: The following publications forin a part of this 
specification to the extent specified herein. The latest issue of Aerospace 
Material Specifications shall apply. The applicable issue of other docurnents 
shall be as specified in AMS 2350. 

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, 
1 	. 

2.1.1 Aerospace ~~laterial Specifications: 

AMS 2202 - Tolerances, Aluminuro Alloy and i~agnesium Alloy Sheet and Plate 
AMS 2350 - Standards and Test i~lethods 
AMS 2355 - Quality Assurance Sampling and Testing of Aluminum Alloys and 

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

2.2 ASTP~I Publications: Available f rom American Society for Testing and 
i~~ateria s, 1 1 Race Street, Philadelphia, PA 19103. 

ASTM E21 - Elevated Temperature Tension Tests of f~letallic Materials 

2.3 U.S. Government Publications: Available from Commandiny Ufficer, Naval 
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120. 

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 isentirely 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 1985 Society of Automotive Engineers, Inc. 	 Printed in U.S.A. 
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2.3.1 Military Standards: 

MIL-STD-G49 - Aluminum and hlagnesium Products, Preparation for Shipment and 
Storage 

3. TECHNICAL REQUIREMENTS: 

3.1 Composition: Shall conform to the follo~ving percentages by weight, 
~determined in accordance with ANiS 2355: 

Co re 
	

Cladding 

min 	max 	 min 	max 

~ 
~J 

Copper 5.5 	- 5.5 
Zi rconi um 0.30 - 0. 50 
f~lagnesi um -- 	0. 50 
Si.l i con -- 	0.2U 
Iron -- 	0.20 
CAanganese -- 	0.10 
Zinc -- 	0.10 
Titanium -- 	0.05 
Other Impurities, each -- 	0.05 
Other Impurities, total -- 	0.15 
Aluminum remainder 

3.2 Condition: As-rolled (-F ternper). 
or straightened. 

Aluminum 	 99.7 	-- 
Silicon 	 -- 	0.2U 
Iron 	 -- 	0.2U 
Copper 	 -- 	U.U7 
Other Impurities, each 	-- 	0.05 
Other Impurities, total 	-- 	0.15 

Sheet shall not be flattened, leveled, 

,~ 
~J 

3.3 Properties: Sheet shall conform to the following requirements, determined 
in accordance with At~1S 2355 except as specified in 3.3.1: 

3.3.1 As-Rolled (Superplasticity): Specimens, conforrnin~ to Fig. 1, shall have. 
the following properties after being heated to f340 F+ 10, held at heat 
for 20 - 30 min. before testing, and tested in accordance wi~th ASTM E21 at 
840°F + 10 using a constant crosshead speed of 0.5 in. per ninute. 

E1 ongati on i n 0. 5 i n. , mi n 
Individual Test 	 2~(Po 
Average of All Tests 	 300% 

3.3.2 As Pseudo-Formed: Sheet shall have the followirig properties after being 
heated to 840 F+ 10, held at heat for 20 min. + 2, and cooled in air: 

Tensile Strength 	 29,OU0 - 37,OOU psi 
Yiel d StrengtYi at 0.2% Offset 	 13, 000 - 22,000 psi 
Elongation in 2 in. 	 10 - 	20% 

~ 
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3.3.3 After Solution and Precipitation Heat Treatment: Sheet shall have the 
following properties after being solut~on heat treated by heating to 
985°F + 10, holdin~ at heat for 30 - 60 min., and quenching in warra 
(approximately 105 F) water, with quenching bein~ coi~pleted within 20 sec, 
and precipitation heat treated by heating to 330 F+ 10, holding at heat 
for 16 - 20 hr, and cool i ng i n ai r or, when permi tted by purchaser, 
heating to 365°F + 10, holding at heat for 3.5 - 5 hr, and cooling in air: 

Tensile Strengtli 	 51,ODU - 65,000 psi 
Yield Strength at 0.2~ Offset 	 33,000 - 45,000 psi 
Elongation in 2 in. 	 8- 	2(~/ 

3.3.4 Cladding Thickness: Shall be uniform on both sides of the sheet; the 
average thickne.ss on eaci~ side shall be not less than 6% of the total 
sheet thickness. 

3.4 Quality: Sheet, as received by purchaser, shall be uniforni in quality and 
condition, sound, and free from foreign materials and from imperfections 
detrimental to usage of the sheet. 

3.5 Tolerances: Shall be as follows: 

3.5.1 Thickness: Shall conform to all applicable requirements of ~MS 2202. 

3.5.2 Length and Width: + 0.5 inch. 

3.5.3 Edge Cracking: Shall be absent. 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Responsibility for Inspection: The vendor of si~eet shall supply all 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 4.4. ~urchaser reserves the right to sample and to perform any 
confirmatory testing deemed necessary to ensure that the sheet conforms to 
the requirements of this specification. 

4.2 Classifi~ation of Tests: Tests to determine conformance to all technical 
requirements of this specification are classified as acceptance tests and 
shall be performed on each lot. 

4.3 Sam lin : Shall be in accordance with AMS 2355 and the following; a lot 
shall be all sheet produced from one ingot processed and rolled to the same 
nominal thickness in one series of operations: 

4.3.1 Specirnens for as-rolled (superplasticity) elongation (3.3.1) shall be 
taken in duplicate in the longitudinal direction and in the transverse 
direction from sheet 2.25 in. and over in nominal width. 
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4.4 Re~orts: 

4.4.1 The vendor of sheet shall furnish with each shiprnent a report stating that 
the sheet conforrns to the chemical composition and other technical 
reqirements of this specification. This report shall include the purchase 
order number, AMS 4209, lot number, size, and quantity. 

4.4.2 The vendor of finished or semi-finished parts shall furnish with each 
shipment a report showing the purchase order number, ~hiS 4209, contractor 
or other direct supplier of sheet, part number, and quantity. When sheet 
for making parts is produced or purchased by the parts vendor, that vendor 
shall inspect each lot of sheet to determine conformance to the 
requirements of this specification and shall include in the report either 
a statement that the sheet conforns or copies of laboratory reports 
showing the results of tests to deterr~ine conformance. 

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

5. PREPARATION FOR DELIVERY: 	 . 

5.1 Identification: Each sheet shall be marked on one face, in the respective 
1 ocati on i ndi cated bel ow, wi th the al l oy nuinber and tempe r, r~r~s ~2u y ,  1 ot 
number, manufacturer's identification ar~d nominal thickness. The characters 
shall be of such size as to be legible, shall be applied usin~ a suitable 
marking fluid, and shall be sufficiently stable to r~itf~stand norrnal 
handling. The markings shall have no deleterious effect on the srieet or its 
performance. 

5.1.1 Flat Sheet Under 6 In. Wide: Shall be r~arked in one or more lengthwise 
rows of characters recurring at intervals not greater t~ian 3 feet. The 
lot number may appear in ti~e row marking or may appear at only one 
location on each piece. 

5.1.2 Flat Sheet 6- 60 In., Incl, Wide and 36 - 200 In., Incl, Long: Shall be 
marked in lengthwise rows of characters recurring at intervals not yreate~° 
than 3 ft, the rows being s~ar.ed approximately 6 in. on centers across the 
width and staggered. Every third row shall show ti~e manufacturer's 
identification and nominal thickness. The other ro►vs shall sho►v the alloy 
nurnber and temper and AfNS 4209. The 1 ot nuinber may ~e i ncl uded i n the 
rows with the alloy number, temper, and specification designations or may 
appear at only one location on each piece. 

5.1.3 Flat Sheet Over 60 In. Wide or Over 200 In. Long: Shall be r~iarked as in 
.1. o r, at vendo r s disc retion, shall be marked in o~~e or two rows of 

characters recurring at intervals not greater than 3 ft and running around 
the peripi~ery of the piece. If one row is used, it shall s~~iow all 
infornation of 5.1 except that the lot number jnay be omitted. If two rows 
are used, one row shall show the alloy nun~ber and temper and A~~iS 42u9; the 
second row shall show the nanufacturer's identification and nominal 
thickness. The lot number may be i.ncluded in the line with the 
manufacturer's identification and nominal thickness or raay appear at only 
one location on each piece. 

~ 
~J 

~ 

.J 
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