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~ò~. 
~«°o 
E° 

xoi 
.cE '~ u t 
L V 

~~~ ~, ~ 
C Y w oEc 

NE
~a n 

W V O 
o„ 

q~ O:. 

E
C ` M 
AO~ 

V V V p 
YV~7n E~m 
E':ino 
on~« > 
.~,5u 

V Y C 0~ E_c 

au Nc  Y v:do 
zYoE_ 

q OD 
: ~ V p G q M „  
q N = C 
aw~A 
~ N q m 
R 
ar~d C C q ~ A A O Y 
N « m YI 
oc~uE ~ «u 
V V r 

uogc ~« 
Yi«: ~ 
r~_o 

A ~E~n 
Y C ~ 

~ V t ~ 
qm~u u m..o 
C O pp'N 
L ~ C CQ 

~„~ ~+ O 

t~n~ : ~a~ 
ow 

« q A C 
~mS 

Y C y 
v?:, . 
•~ow~ 
o>>c 
n—'` E ~ 
NV~O 
O'-.~. a 
~ V C Y N ON`,'.~ 

oa $• > 
m q V V 

uo~o 
c ~~d 
~
Nt ~~ . 

I C ~ p mSwE 

• 

~ 

~° AEROSPACE 	 AMS 4085 
' ~~°E 	MATERIAL 

Society of Automotive Engineers, Inc. S P EC I F I C AT I O N ~ssu~d 7-1-7s 
400 COMMONWEALTH DRIVE. WARRENDALE, PA. 13098 	 Revissd 

ALUMINUM ALLOY SHEET 
5.7Zn - 2.2Mg - 1.6Cu - 0.22Cr (7475-T761) 

1. SCOPE: 

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

1. 2 Application: Primarily for structural applications requiring material with high strength and 
resistance to e~oliation-corrosion, moderate fatigue strength, and high fracture-toughness. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this specification to the extent 
specified herein. The latest isaue of Aerospace Material Specifications (AMS) ahall 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, 
W arrendale, PA 15096. 

2.1.1 Aerospace Material Specifications: 

AMS 2202 - Tolerances, Aluminum-Base and Magnesium-Base Alloy Sheet and Plate 
AMS 2350 - Standards and Test Methods 
AMS 2355 - Quality Assurance Sampling and Testing of Aluminum-Base and Magnesium-Base 

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

2. 2 ASTM Publicationa: Available from American Society for Testing and Materials, 1916 Race Street, 
Philadelphia, PA 19103. 

ASTM E338 - Sharp-Notch Tension Testing of High-Strength Sheet Materials 
ASTM G34 - E~oliation-Corrosion Susceptibility in 7XXX Series Copper Containing Aluminum 

Alloys (EXCO Test) 

2. 3 Government Publications: Available from Commanding Officer, Naval Publications and Forms 
Center, 5801 Tabor Avenue, Philadelphia, PA 19120. 

2.3.1 Military Standards: 

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

Copyripht 1976 by Society of Automotive Enpinesrs, Ine. 	 Printsd in U.S.I►. 

All rights reserved. 
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3. TECHNICAL.REQUIREMENTS: 
	

_~ 

3.1 Composition: Sha11 conform to the following percentages by weight, determined in accordance with 
AMS 2355: 

Z inc 
Magnesium 
Copper 
Chromium 
Iron 

Silicon 
Manganese 

T itanium 
Other Impurities, each 
Other Impurities, total 
Aluminum 

3.2 Condition: Solution and precipitation heat treated. 

min max 

5. 2 - 6. 2 
1. 9 - 2. 6 
1. 2 - 1. 9 
0.18 - 0.25 
-- 	0.12 
-- 	0.10 
-- 	0. 06 
-- 	0. 06 
-- 	0. 05 
-- 	0.15 

remainder 

3. 3 Properties: Sheet 0. 040 in. (1. 02 mm) and over in nominal thickness ahall conform to the following 
requirements, determined in accordance with AMS 2355 except that notch tensile testing shall be 
performed as in 3. 3. 2.1. Tensile properties, notch tensile strength/tensile yield strength ratio, 
and apparent critical-stress-intensity factor requirements for sheet less than 0. 040 in. (1. 02 mm) in 
nominal tlucl~ess shall be as agreed upon by purchaser and vendor. 

3. 3.1 Tensile Properties: Shall be as follows: 

Tensile Strength, min 	 71, 000 psi (490 MPa) 
Yield Strength at 0. 2°Io offset, min 	60, 000 psi (414 MPa) 
Elongation in 2 in. (50.8 mm), min 	 9% 

3. 3. 2 Notch Tensile Strength/Tensile Yield Strength Ratio: Shall be not lower than the following: 

Nominal Thickness 
Inch 	 (Millimetres) 	NTS/TYS Ratio 

	

0. 040 to 0.125, incl 	(1. 02 to 3.18, incl) 	0. 90 

	

Over 0.125 to 0.249, incl 	(Over 3.18 to 6.32, incl) 	0. 70 

3.3.2.1 Notch tensile strength in the long-transverse direction shall be determined in accordance with 
ASTM E338 on specimens conforming to Fig. 1 of this specification. The values shall be divided by 
the tensile yield strength to obtain the NTS/TYS ratio. 

3.3.3 Apparent Critical-Stress-Intenaity Factor: If sheet fails to meet the requirements of 3. 3. 2, sheet 
will be acceptable if the apparent critical-stress-intensity factor (K q~) is as follows, determined in 
accordance with 3.3.3.1: 

Nominal Thickness 	
K ~ min 

Inch 	 (Millimetres) 	ksi in. (MPa m) 

	

0.040 to 0.125, incl 	(1. 02 to 3.18, incl) 	80 	(88. 0) 

	

Over 0.125 to 0.249, incl 	(Over 3.18 to 6.32, incl) 	65 	(71. 5) 

~ 

,• 
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~ AMS 40~35 -3- 

3. 3. 3.1 Panele as in 4. 3. 1. 3 ahall be fixtured in a tensile teat machine so that the jaw aeparation ia 32 in. 
(813 rnm) and the slot is centered between .jaws. Panels ehall be etresaed in tension at a rate of 
approximately 50, 000 pei (345 MPa) per min. on the net section and the crack length at instability 
determined by a plot of load versus specimen deformation. The latter ahall be meaeured using a 
compliance gage reading over a gage length of at leaet 2/3 the panel width and a suitable compliance 
correla.tion. Meaeurements ehould also be made by direct viaual observation. Values of Q~ ehall 
be calculated by the following equation: 

Kq~ = BW~- r1. 77 + 0. 227(w~- 0. 510( W 
1
2  + 2. 7(W 3~ 

L 	\ 	\ 	\ ~ 
where, q = Apparent critical-streae-intensity factor, ksi in. 

° (MPa ~) 
P = Load at fracture inetability (maximum load), in thousande of pounde (NIN) 

2a = Total crack length at fracture inatability, in. (m) 
B = Thicknese, in. (m) 
W = Width, in. (m) 

3. 3.4 Conductivity: Shall be not lower than 36°l~ IACS (International Annealed Copper 3tandard). In addition, 
the mechanical properties ahall meet the requirements of 3. 3.1 and the yield strength shall not exceed 
the apecified minimum value by more than 9000 pai (62,1 MPa). If the yield strength exceeds the 
specified minimum value by more than 9000 psi (62.1 MPa), the material sha.11 also meet the 
requirements of 3. 3. 5. 

3. 3.4.1 If the conductivity ia below 36% IACS, the aheet is not accepta.ble. 

3. 3. 4. 2 Sheet found to be una.cceptable may be given additional precipitation heat treatment and if, upon 
completion of auch treatment, it developa conductivity/property relationshipa conforming to 3. 3.4, 
it shall be acceptable. 

3. 3. 5 Exfoliation Reaietance: Sheet less than 0.100 in. (2. 54 mm) in nominal thicknese, examined on the 
surface, and eheet 0.100 in. (2. 54 mm) and over in nominal thickness (T), examined at a T/10 plane, 
shall not ahow exfoliation equal to or greater than that illustrated by Photo B, Fig. 2 of ASTM G34 
after being aubjected to the exfoliation test of ASTM G34. 

3. 4 	ali : Sheet, as received by the 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 
sheet. 

3. 5 Tolerances: Unlese otherwise apecified, tolerances shall conform to all applicable requirements of 
AM5 2202. 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Reaponsibility for Inepection: The vendor of aheet shall supply all samples and shall be responaible for 
performing all required teets. Reaulta of such tests shall be reported to the purchaser as required 
by 4.4. Purchaser reaerves the right to perform such confirmatory teating as he deems necessary to 
enaure tha.t the aheet conforms to the requirements of thie apecification. 

4.2 Claesification of Tests: 

4.2,1 Acceptance Tests: Tests to determine conformance to compoeition (3.1), teneile propertiea (3. 3.1), 
notch tensile strength/tensile yield strength ratio (3. 3.2), apparent critical-streas-inteneity factor 
(3. 3.3). , conductivity (3. 3.4)~ and tolerance (3. 5) requirements are claesified as acceptance testa, 
except that the apparent critical-streae-intensity factor need not be d~termined if the notched 
tenaile/tensile yield ratio requirementa are met. 
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AMS 4085 	 -4 - 

4.2.2 Periodic Tests: .Tests to determine conformance to exfolia~ion resista.nce (3.3.5) requirements are 
classified as periodic tests. 

4. 3 Samplin~: Shall be in accordance with AMS 2355 and the following; the frequency of sampling for 
periodic tests shall be as agreed upon by purchaser and vendor except as specified in 4. 3. 4; an 
inspection lot for tensile properties, notched tensile strength/tens . ile yield strength ratio, apparent 
critical-stress-intensity factor, and conductivity sha.11 be all product traceable to a heat treat lot 
and submitted for vendor's inspection at one time. 

4. 3. 1 Specimens for notch-tensile testing sha.11 be taken from sheet in the long-transverse direction. 
Configuration of the specimen shall conform to Fig. 1. 

4. 3. 2 Specimens for the critical-stress-intensity factor test shall be panels nominally 44 in. (1118 mm) 
long by 16 in. (406 mm) wide by the thickness of the sheet. The panel shall have a slot 4 in. (102 mm) 
in length centered on the length and width of the specimen with the length of the slot parallel to the 
width of the specimen. The last 0. 50 in. (12. 7 mm) of each end of the slot shall be a sawed slot not 
over 0. O10 in. (0. 25 mm) wide. 

4. 3. 3 Specimens for conductivity testing shall be the tensile test samples. 

4. 3.4 At least one sample sha.11 be ta.ken from each lot for e~oliation resista,nce testing if the yield strength 
exceeds the specified minimum by more tha.n 9000 psi (62.1 MPa). 

4. 4 Reports : 

4. 4. 1 The vendor of sheet sha.11 furnish with each shipment three copies of a report sta.ting tha.t the sheet 
conforms to the chemical composition and other technical requirements of this specification. This 
report shall include the purchase order number, material specification number, size, and quantity. 

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 sheet, part number, and quantity. When sheet for making parts is produced or purchased 
by the parts vendor, that vendor sha.11 inspect each lot of sheet to determine conformance to the 
requirements of this specification, and shall include in the report a statement that the sheet conforms, 
or shall include copies of laboratory reports showing the results of tests to determine conformance. 

4. 5 Resampling and Retestin~: 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 location indicated below, 
with the alloy number and temper, AMS 4085, inspection lot number, manufacturer's identification, 
and nominal thickness. The charaters sha.11 be of such size as to be clearly legible, sha.11 be applied 
using a suitable marking fluid, and shall be sufficiently stable to withsta.nd normal handling. The 
markings sha.11 have no deleterious effect on the sheet or its performance. 

5.1.1 Flat Sheet Under 6 In. (152 mm) Wide: Shall be marked 'm one or more lengthwise rows of characters 
recurring at intervals not greater than 3 ft (914 mm). The inspection lot number may appear in the 
row marking or may appear at only one location on the piece. 

5. 1. 2 Flat Sheet 6- 60 In. (152 - 1524 mm), Incl, Wide and 36 - 200 In. (914 - 5080 mm). Incl. Lone: Sha.11 
be marked in lengthwise rows of cha.racters 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 staggered. ,  Every 
third row shall show the manufacturer's identification and nominal thickness. The other rows sha.11 
show the alloy number and temper and AM,S 4085. The inspection lot number may be included in the 
rowswiththe alloy, temper, and specification designations or may appear at only one location on each 
piece. 
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