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~w C rhe Engineering Society AEROSPACE 	~S 42o2g 
For Advancing Mobility 
Land Sea Air and Space 	MATERIAL 

SPECIFICATION 	Issued ~-~5-~8 
400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096 	 Rev i sed 4-1-87 

Submitted for recognition as an American National Standard ~ 	Supersed i ng AMS 4202A 

A.LUMINUM ALLOY PLATE 
5.7Zn - 2.2Mg - 1.6Cu - 0.22Cr (7475-T7351) 

Solution Heat Treated, Stress Relieved by Stretching, 
and Precipitation Heat Treated 

UNS A97475 

1. SCOPE: 

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

1.2 A lication: Primarily for structural applications requiring material with 
ig strength and resistance to stress-corrosion, moderate fatigue strength, 

and hioh fracture toughness. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this 
specification to t e extent specified herein. The latest issue of Aerospace 
Material Specifications and Aerospace Recommended Practices 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, 
PA 5096. 

2.1.1 Aerospace Material Specifications: 

P.MS 2202 - Tolerances, Aluminum Alloy and Plagnesium Alloy Sheet and Plate 
MAM 2202 - Tolerances, Metric, Aluminum Plloy and P~agnesium Alloy Sheet 

and Plate 
AMS 2350 - Standards and Test Methods 
AMS 2355 - Quality Assurance Sampling and Testing of A.luminum Alloys and 

P~agnesium Alloys, Wrought Products (Except Forqin p  Stock) and 
Flash Welded Rings 

P~AM 2355 - Quality Assurance Sampling and Testino of Aluminum Plloys and 
htagnesium P,lloys, Wrought Products (Except Foraing Stock) and 
Flash ldelded Rings, P1etric (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 for 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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2.1.2 Aerospace Recommended Practices: 

ARP 1704 - Detertnination of Short-Bar Fracture Toughness of P1etallic 
Materials 

2.2 ASTM Publicatians: Available from American Society for Testing and 
Plateria s, 9 6 Race Street, Philadelphia, PA 19103. 

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

ASTP9 E399 - Plane-Strain Fracture Toughness of P9etallic Materials 
ASTM E602 - Sharp-I~otch Tension Testing with Cylindrical Specimens 

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

2.3.1 Military Specifications: 

MIL-H-608~8 - Heat Treatment of Aluminum Alloys 

2.3.2 Military Standards: 

MIL-STD-649 - Aluminum and Magnesium Products, Preparation for Shipr~ent 
and Storage 

3. TECHNICAL REQUIREMENTS: 

3.1 ~Com o_s~ition: Shall conform to the followinq percentages by weight, 
eta erminecTin accordance with RMS 2355 or MAM 2355: 

min 	max 

Zinc 5.2 - 6.2 
P~lagnes i um 1.9 - 2.6 
Copper 1.2 - 	1.9 
Chromium 0.18 - 0.25 
Iron -- 0.12 
Sil icon -- 0.10 
Manganese -- Q.06 
Titan ium -- 0.06 
Other Impurities, each -- 0.05 
Other Impurities, total -- 0.15 
Aluminum remainder 

3.2 Condition: Solution heat treated, stress relieved by stretching to produce 
a nomina permanent set of 2% but not less than 1-1/2.% nor more than 3 q , and 
precipitation heat treated; furnace surveys and calibration of tempera.ture 
controllers and recorders shall be in accordance with htIL-H-6088. 

3.?_.1 Plate shall receive no further strai~htening operations after stretching. 

~~ 
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3.3 ~Pro ~ertie__s_: Plate shall conform to the following requirements, determined 
~n acco~nce with A~1S 2355 or MAM 2355 except that fracture toughness and 
notch tensile testing or short-bar fracture toughness shall be performed as 
in 3.3.2.2, 3.3.3.1 or 3.3.4, respectively. 

3.3.1 Tensile Properties: Shall be as specified in Table I and 3.3.1.2. 

~ 

TABLE I 

Elonaation 

Nominal Tensile Yield Strength in 	2 	in. 

Thickness Specimen StrenQth at 0.2% (?ffset or 4D 

Inches Orientation psi, min psi, min %, min 

0.250 to 1.500, excl Longitudinal 71,000 60,000 10 

Long Transverse 71,000 60,000 9 

1.500 Longitudinal 71,000 60,000 10 

Long Transverse 71,000 60,000 9 
Short Transverse 67,OOQ 56,000 4 

Over 1.500 to 2.000, incl Longitudinal 70,000 58,000 10 

Long Transverse 70,000 58,000 8 
Short Transverse 66,000 54,000 4 

Over 2.000 to 2.500, incl Lonaitudinal 69,000 57,000 10 

Long Transverse 69,OQ0 57,000 8 
Short Transverse 65,OQ0 53,000 4 

Over 2.500 to 3.000, incl Lon4itudinal 68,000 56,000 10 

Lono Transverse 68,000 56,000 8 
Short Transverse 65,000 53,000 3 

Over 3.OQ0 to 3.500, incl Longitudinal 65,OQ0 53,000 10 

Long Transverse 65,000 53,000 8 

Short Transverse 64,000 51,000 3 

Over 3.500 to 4.000, incl Longitudinal 64,000 52,000 9 

Long Transverse 64,000 52,000 7 

Short Transverse 63,000 50,000 3 

~ 
`~ ~ 
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TABLE 	I 	(SI) 

Yield 
Strength 

No~inal Tensile at 0.2/ 	Elonqation % r~in 
Thickness 	 Specimen Strength Offset 	in 	~n 2. 	mm 

Mi l limetres 	 Orientation h1Pa, 	min MPa, min 	50 mm 	or 5D 

Over 	6.25 to 	12.50, 	incl 	Longitudinal 490 415 	10 - 
Lon q  Transverse 490 415 	9 - 

Over 12.5 	to 	37.50, 	incl 	Lonaitudinal 490 515 	- 9 
Long Transverse 490 515 	- 8 

37•5Q 	 Longitudinal 490 415 	- g 
Long Transverse 490 415 	- g 
Short Transverse 460 385 	- 4 

Over 37.50 to 	50.00, 	incl 	Longitudinal 480 400 	- 9 
Long Transverse 480 400 	- 7 
Short Transverse 455 370 	- 4 

Over 50.00 to 	62.50, 	incl 	Longitudinal 475 395 	- 9 
Long Transverse 475 395 	- 7 
Short Transverse 450 365 	- 4 

Qver 62.50 to 	75.00, 	incl 	Congitudinal 470 385 	- 9 
Long Transverse 470 385 	- 7 
Short Transverse 450 365 	- 3 

Over 75.OQ to 	87.50, 	incl 	Longitudinal 450 365 	- g 
Long Transverse 450 365 	- 7 
Short Transverse 440 350 	- 3 

Over 87.50 to 	100.00, 	incl 	Longitudinal 440 360 	- 8 
Long Tr~nsverse 440 360 	- 6 
Short Transverse 435 345 	- 3 

3.3.1.1 	Short-transverse tensile property requirements apply only to plate 
1.500 	in. 	(37.50 mm) 	and over 	in nominal thickness. 

3.3.1.2 	Tensile property requirements for plate over 4.000 in. 	(100.OQ mm) 	in 
nominal thickness shall be as agreed upon by purchaser and vendor. 

3.?.2 	Fracture Touqhness: 	Plane-strain fracture touahness (KI~) for the L-T 
an 	- 	spec~men orientations (See 8.3), determined in accordance with 
3.3.2.2, shall 	be not 	lower than the values specifiec+ 	in Table II. 	When 
specified, 	plate having nominal thickness of 2.750 to 4.000 	in. 	(68.75 to 
100.00 mm), 	incl, 	shall meet the KI~ value 	in Table II for the S-L 
specimen orientation. 

~ ~~ 

~ ~ 
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TABLE II 

Specimen 
KIc Nominal Thickness Orientation 

Inc es Mi imetres (See 8.3) Ksi 	in. 	MPa 	rr 

Over 0.749 to 1.249, incl Qver 18.75 to 31.25, incl L-T 3~ 42 
Over 0.749 to 1.249, incl Over 18.75 to 31.25, incl T-L 32 35 
Over 1.249 to 4.000, incl ~ver 31.?5 to 100.00, incl L-T 40 44 
Over 1.249 to 4.000, incl Over 31.25 to 100.00, incl T-L 33 36 

2.750 to ~.000, incl 68.75 to 100.n0, incl S-L 25 27 

3.3.2.1 Plane-strain fracture toughness (K I ~) values for plate 0.250 to 
0.749 in. (6.25 to 18.75 mm), incl, and for plate over 4.000 in. 
(100.00/mm) in nominal thickness shall be as agreed upon hy purchaser 
and vendor. 

3.?.2.? Fracture toughness shall be determined in accordance with ASTM E399. 
The L-T and T-L specimens of the standard proportions shown in ASTh1 E399 
shall have crack lenqth of not less than 1.50 in. (37.5 mrn), i.e. W= 
3.00 in. (75.0 mm), and be full thickness. All Kp values shall meet 
all validity requirements of ASTM E399 for K I ~ except that invalid 
KQ  values which are meaningful as defined by ASTM 6645 and are equal 
to, or areater than, the appropriate value in Table II shall be evidence 
of acceptable fracture toughness. 

3.3.3 Notch Tensile Strenqth/Tensile Yield Strenath (NTS/TYS) Ratio: The 
producer may guarantee that plate meets the fracture toughness (KIc~ 
requirements based on correlation with notch tensile strength/tensile 
yield strength (NTS/TYS) ratio determined in accordance with 3.3.3.1 or 
correlation with the short-bar fracture toughness results determined in 
accordance with 3.3.4 in lieu of determining fracture touahness (3.3.2) 
provided that correlation has been established between the two tests. 

3.3.3.1 NTS/TYS Ratio: For plate over 0.749 to 4.000 in. (18.75 to 100.00 mm), 
inc , in nominal thickness, notch tensile strength shall be determined 
in accordance with ASTM E602 on specimens taken in both the longitudinal 
and lono-transverse directions. The values for each direction shall be 
divided by the tensile yield strength determined for the sar~e direction 
to obtain NTS/TYS ratios. 

3.3.4 Short-Bar Fracture Touahness: Shall be not lower than the values for 
KI~ specified in Table II, determined in accordance with ARP 1704 on 
specimens from plate 1.0~0 to 4.000 in. (25.00 to 10(1.00 mr~), incl, sn 
nominal thickness. 

3.3.5 Gorrosion Resistance: Shall conform to 3.3.5.1 and 3.3.5.2. 

3.3.5.1 Indicator Test: 

3.3.5.1.1 If the conductivity is 40% IACS (International Annealed Copper 
Standard) (23 MS/m) or higher determined on the surface of the tensile 
specimens and tensile properties r~eet specified requirements, the 

plate is acceptable. 
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3.3.5.1.2 If the conductivity is below 40% IACS, the plate shall be reprocessed. 

3.3.5.2 Alternate-Immersion Test: Specimens cut from plate 0.750 in. (18.75 mm) 
and over in nomina t ickness, shall show no evidence of 
stress-corrosion crackina, when stressed to 40,000 psi (275 MPa). 

3.4 Ouality: Plate, as received by purchaser, shall be uniform in quality and 
cond tion, sound, and free from foreign materials and from imperfections 
detrimental to usage of the plate. 

3.4.1 When specified, each plate 0.500 to 4.000 (12.50 to 1~0.00 mm) in nominal 
thickness shall be ultrasonically inspected in accordance with ASTP1 6594 
and shall meet the following requirements: 

3.4.1.1 Plates wei qhing 2000 lb (900 kg) or less shall meet the requirements for 
ultrasonic class shown below: 

Nominal Thickness Ultrasonic 

Inc es Mi imetres Class 

0.50Q to 	1.499, incl 12.50 to 	37.50, 	incl B 

Over 	1.400 to 3.000, incl Over 37.50 to 	75.00, 	incl A 

Over 3.000 to 4.~00, incl Over 75.00 to 	100.00, 	incl B 

3.4.1.2 The ultrasonic class for plates weiQhing over 2000 lb (900 kR) shall be 
as aareed upon b ,y purchaser and vendor. 

3.5 Tolerances: Shall conform to all applicable requirements of AMS 2202 or 

MA~^ 2202. 

~~ 

~ .i 

4. QUALITY ASSURANCE f'RQVISIQNS: 

4.1 Res onsibilit for Ins ection: The vendor of p 
for vendor's tests and s a be responsible for 
tests. Results of such tests shall be reported 
by 4.4. Purchaser reserves the rioht to sample 
confirmatory testinq deemed necessary to ensure 
the requirements of this specification. 

late shall supply all samples 
performing all required 
to the purchaser as reouired 
and to perform any 
that the plate conforms to 

4.2 Classification of Tests: 

4.2.1 Acceptance Tests: Tests to determine conformance to requirer!ents for 
compc~sition 3. ), tensile properties (3.3.1), fracture touohness (~.3.2), 
notch tensile strength/tensile yield strength ratio (3.3.3), or short-bar 
fracture toughness (3.3.4), corrosion indicator test (3.3.5.1), ultrasonic 
soundness (3.4.1) when specified, and tolerances (3.5) are classified as 
acceptance tests and shall be performed on each lot except that fracture 
touQhness need not be detPrmined if the notch tensile strength/tensile 
yield strength ratio or the short-bar fracture toughness indicates that 
the established correlation is met. 
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4.2.?. Periodic Tests: Tests to determine conformance to requirements for 
a ternate immersion test (3.3.5.2) are classified as periodic tests and 
shall be performed at a frequency selected by the vendor unless frequency 
of testing is specified by purchaser. 

4.3 Sampling: Shall be in accordance with Ah1S 2355 or MAP~ 2355 and the 
0 owing; an inspection lot for tensile properties, fracture toughness, 
notch tensile strength/tensile yield strength ratio, short-bar fracture 
toughness, and corrosion resistance shall be all plate traceable to a heat 
treat lot and presented for vendor's inspection at one time. 

4.3.1 Specimens for conductivity testing shall be the tensile test samples. 

4.4 Reports: 

4.4.2 The vendor of plate shall furnish with each shipment a report stating that 
the plate conforms to the chemical composition and other technical 
requirements of this specification. This report shall include the 
purchase order number, lot number, AMS 4202B, 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, AMS 4202B, contractor 
or other direct supplier of plate, part number, and quantity. When plate 
for making parts is produced or purchased by the parts vendor, that vendor 
shall inspect each lot of plate to determine conformance to the 
requirements of this specification and shall include in the report either 
a statement that the plate conforms or copies of laboratory reports 
showing the results of tests to determine conformance. 

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

5. PREPARATION FOR DELIVERY: 

5.1 Identification: Each plate shall be marked on one face, in the respective 
ocation in icated below, with the alloy number and temper, AMS 42026, 
inspection lot number, manufacturer's identification, and nominal 
thickness. The characters shall be of such size as to be legible, shall be 
applied using a suitable marking fluid, and shall be sufficiently stable to 
withstand normal handling. The markings shall have no deleterious effect on 

the plate or its performance. 

5.1.1 Plate Under 6 In. (150 mm) Wide: Shall be marked in one or more 
engt wise rows of c aracters recurring at intervals not greater than 3 ft 
(900 mm). The inspection lot number may appear in the row marking or may 

appear at only one location on each plate. 

~ 
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