/N

[ o The Engineering Society AMS 4202B
A EFor Advancing Mobility AEROSPACE
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400 commonweaLTh prive, warrenoate, pa sos. SPECIFICATION Revised 4-1-87

Submitted for recognition as an American National Standard Su persed i ng AMS 4202A

ALUMINUM ALLOY PLATE
5.7In - 2.2Mg - 1.6Cu - 0.22Cr (7475-T7351)
Solution Heat Treated, Stress Relieved by Stretching,
and Precipitation Heat Treated
UNS A97475

1.1 Form:| This specification covers an aluminum alloy in theé forn of plate.

1.2 Applig¢ation: Primarily for structural applications ‘vequiring material with
high $trength and resistance to stress-corrosion,(moderate fat{igue strength,
and hjgh fracture toughness.

2. APPLICABLE DOCUMENTS: The following publications form a part of this
specifjcation to the extent specified heré&in. The Tatest issug of Aerospace
Material Specifications and Aerospace Recommended Practices shall apply. The
applicgble issue of other documents shall be as specified in AMS 2350.

2.1 SAE PYblications: Available from SAE, 400 Commonwealth Drive, Warrendale,
PA 15(96.

2.1.1 Aergspace Material Specifications:

MMS|2202 - Tolerances, ‘Aluminum Alloy and Magnesium Alloy Shleet and Plate

MAM[2202 - Tolerances, Metric, Aluminum Alloy and Magnesium [A1loy Sheet
and PTate

AMS|[2350 - Standards and Test Methods

AMS[2355 - Quality Assurance Sampling and Testing of Aluminym Alloys and
Magnesium Alloys, Wrought Products (Except Fording Stock) and
Flash Welded Rings

MAM| 23557~ Quality Assurance Sampling and Testing of Aluminym Alloys and

Magnesium Alloys. Wrought Products (Except Fording 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 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 soaciety of Automotive Engineers, Inc. Printed in U.S.A.
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2.1.

2.2

2.3.

2.3.2 Military Standards:

3.
3.1

3.2

3.2.

2 Aerospace Recommended Practices:

ARP 1704 - Determination of Short-Bar Fracture Toughness of Metallic
Materials

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

ASTM B594 - UTtrasonic Inspection of Aluminum-Alloy Products for Aerospace
Applications

ASTM E399 - Plane-Strain Fracture Toughness of Metallic Materials

ASTM E602 - Sharp-Notch Tension Testing with Cylindrical Specimens

U.S. Gov%rnment Publications: Available from Commanding Officer] Naval
PubTicatfions and Forms Center, 5801 Tabor Avenue, Philadelphia, RA 19120.

1 Military Specifications:

MIL-H-5088 - Heat Treatment of Aluminum Alloys

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

TECHNICAL|REQUIREMENTS:

Compositjon: Shall conform to the-following percentages by weight,
determingd in accordance with AMS 2355 or MAM 2355:
min max

Zinc 5.2 - 6.2
Maanes ium 1.9 - 2.6
Copper: 1.2 - 1.9
Chromium 0.18 - 0.25
Iron -- 0.12
Silicon : - 0.10
Manganese : - 0.06
Titanium -- 0.06
Other Impurities, each -- 0.05
Other Impurities, total -- 0.15
ATuminum remainder

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

1 Plate shall receive no further straightening operations after stretching.
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3.3 Properties: Plate shall conform to the following requirements, determined
in accordance with AMS 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 1
Neminal Tensile Yield Strength
Thiickness Specimen Strength at 0.2%.0fffset
Inches Orientation psi, min pSiy lmin
0.250 to 1,500, excl Longitudinal 71,000 60,000
Long Transverse 71,000 60,000
1.500 Longitudinal 71,000 60,000
Long Transverse 71,000 60,000
Short Transverse 674000 56 ,00(
Over 1.500| to 2.000, incl Longitudinal 70,000 58,00(
Long Transverse 70,000 58,00(
Short Transverse 66,000 54,000
Over 2.000| to 2.500, incl Longitudinal 69,000 57,00(
Long Transverse 69,000 57,00(
Short Transverse 65,000 53,00(
Over 2.500 to 3.000, incl Longitudinal 68,000 56,00(
bona Transverse 68,000 56 ,00(
Short Transverse 65,000 53,00(
Over 3.000[ to 3.500,sinc1 Longitudinal 65,000 53,00(
Long Transverse 65,000 53,00(
Short Transverse 64,000 51,00
Over 3.500 t04.000, incl Longitudinal 64,000 52,00
!..Cﬂg Transverse Rd,nnﬂ R?’n
Short Transverse 63,000 50,000

Elongation
in 2 in.
or 4D
%, min

10
9

10
9
4

10
8
4

10
8
4

10
8
3

10
8
3
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TABLE I (SI)
Yield
Strength
Nominal Tensile at 0.2% Elongation % min
Thickness Specimen Strength Offset n in 62.5 mm
Millimetres Orientation MPa, min MPa, min 50 mm or 5D
Over 6.25 to 12.50, incl Longitudinal 490 415 10 -
Long Transverse 490 415 9 -
Over 12.5 to 37.50, incl Loncitudinal 490 515 - 9
Long Transverse 490 515 - 8
37.50 Longitudinal 490 415 - 9
Long Transverse 490 415 - 8
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
Over 62.50 to| 75.00, incl Longitudinal 470 385 - 9
Long Transverse 470 385 - 7
Short Transverse 450 365 - 3
Over 75.00 to| 87.50, incl Longitudinal 450 365 - 9
Long ‘Transverse 450 365 - 7
Short Transverse 440 350 - 3
Over 87.50 to[100.00, incl‘ Longitudinal 440 360 - 8
Long Transverse 440 360 - 6
Short Transverse 435 345 - 3

3.3.1.1 Short-tranisverse tensile property requiremeqts apply only

1.50(

to

plate

3.3.1.2 Tensile property requirements for plate over 4.000 in. (100.00 mm) in
nominal thickness shall be as agreed upon by purchaser and vendor.

3.3.2 Fracture Toughness: Plane-strain fracture touahness

(Kic) for the L-T

and T-L specimen orientations (See 8.3), determined in accordance with
3.3.2.2, shall be not lower than the values specified 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 Kic value in Table II for the S-L

specimen orientation.

N
.S

N
~ /
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TABLE 11
Specimen K
Nominal Thickness Orientation Ic

Inches MiTTimetres (See 8.3) KsiVin. MPa
Over 0.749 to 1.249, incl Over 18.75 to 31.25, incl L-T 38 42
Over 0.749 to 1.249, incl OCver 18.75 to 31.25, incl T-L 32 35
Over 1.249 to 4.000, incl Over 31.25 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 4.000, incl 68.75 to 100.00, incl S-L 25 27

3.3.2.1 Plane-strain fracture toughness (Kj.

) values for plate 0250 to

04749 in. (6.25 to 18.75 mm), incl, and for plate over-4.000 in.

(f00.00/mm) in nominal thickness shall be as agreediupon h
and vendor.

all have crack Tlength of not less than 1.50 in. (37.5 m
.00 in, (75.0 mm), and be full thickness.” A1l Ko values
|1 validity requirements of ASTM E399.for Ky, except that
values which are meaningful as defined by ASTM B645 and
D, or oreater than, the appropriaté’value in Table II sha
f acceptable fracture toughness,

O+t RNRY» WLWW 4T
D

w
w
.
w
=
o
o+

th Tensile Strength/Tensile-Yield Strength (NTS/TYS) Rati

purchaser

racture toughness shall be determined in accordance with ASTM E399.
te L-T and T-L specimens of the standard proportions shown in ASTM E399

), i.e. W=
shall meet
invalid

are equal

11 be evidence

o: The

progucer may guarantee that ‘plate meets the fracture toughne
reqliirements based on correlation with notch tensile strengt
yiefd strength (NTS/TYS)\ratio determined in accordance with
correlation with the short-bar fracture toughness results de
accprdance with 3.3.4. in Tieu of determining fracture toughn
proyided that correlation has been estahlished between the t

[S/TYS Ratio:
cl, in nominal thickness, notch tensile strength shall b
1 accardance with ASTM E602 on specimens taken in both th

For plate over 0.749 to 4.000 in. (18.75 4

ivided by the tensile yield strength determined for the §

N
i
i
and lono-transverse directions. The values for each direg
d
t

b obtain NIS/TYS ratios,

Short-Bar Fracture Toughness:

ss (Kic)
h/tensile
3.3.3.1 or
termined in
ess (3.3.2)
wo tests.

o 100.00 mm),
e determined
e Tongitudinal
tion shall be
ame direction

Shall be not lower than the values for

Kic specified in TabTe II, determined in accordance with ARP 1704 on
specimens from plate 1.000 to 4.000 in. (25.00 to 100.00 mm), incl, in
nominal thickness.

Corrosion 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 meet 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 nominal thickness, shall show no evidence of
stress~-corrosion cracking, when stressed to 40,000 psi (275 MPa).

3.4 Quality: Plate, as received by purchaser, shall be uniform in quality and
condition, 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 100.00 mm) in nominal

thickn\—pp chall bho l4wacani~ra]ly «Ensnnrd—nrl -:'n accordance with \STM 8594

SIS SHET T oCT o TrtraSuUnTTreeTT Yy | ZASA A A ACACA A B A - N A —

“and shall meet the following requirements:

3.4.1.1 Platgs weighing 2000 1b (900 kg) or less shall meet the.requirements for
ultrdsonic class shown below:

Nominal Thickness Ultrasonic
Inchds MiTTimetres Class
0.500 to |1.499, incl 12.50 to 37950, incl B
Over 1.400 to [3.000, incl Over 37.50 to ,.75.00, incl A
Over 3.000 to [4.000, incl Over 75.00 to, 100.00, incl B

3.4.1.2 The {ltrasonic class for plates weighing over 2000 1b (900 kg) shall be
as adreed upon by purchaser and véndor.

3.5 Tolerancgs: Shall conform to all<applicable requirements of AMS 202 or
MAM 2202,

4. OQUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection: The vendor of plate shall supply all samples
for venddr's tests and-shall be responsible for performing all refuired
tests. Results ofysuch tests shall be reported to the purchaser ps required
by 4.4. |Purchaser-reserves the right to sample and to perform any
confirmafory testing deemed necessary to ensure that the plate copforms to
the requireménts of this specification.

4.2 ClassificatiomrofTests:

4.2.1 Acceptance Tests: Tests to determine conformance to requirements for
composition (3.1), tensile properties (3.3.1), fracture toughness (3.3.2),
notch tensile strength/tensile yield strenath 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
toughness need not be determined if the notch tensile strength/tensile
yield strength ratio or the short-bar fracture toughness indicates that
the established correlation is met.

N

N
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4,2.2 Periodic Tests:

Tests to determine conformance to requirements for

alternate immersion test (3.3.5.2) are classified as periodic tests and
shall be performed at a frequency selected by the vendor uniess frequency
of testing is specified by purchaser.

4.3

Sampling:

Shé11 be in accordance with AMS 2355 or MAM 2355 and the

FolTowing; an inspection 1ot 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 1ot and presented for vendor's inspection at one time.

4.3.1

4.4 Reports:

4.4,2 The Y

purc

4,4,2 The

for
shal
requ
a st
show

4.5 Resamplling and Retesting:

shipl
or oE

Specimens for conductivity testing shall be the tensile test

samples.

This report shall inclu

ing the results of tests. to determine conformance.

5. PREPARATION FOR DELIVERY:

5.1

Identi|fication:

yendor of plate shall furnish with each shipment a 'report
the plate conforms to the chemical composition and other tech
requIrements of this specification.

ase order number, lot number, AMS 4202B, size, and quantyity.

Shall be in accordance with AMS 2354

Each’plate shall be marked on one face, in the
Tocatibn indicated.below, with the alloy number and temper, AMJ

stating that
ical
e the

bendor of finished or semi-finished partsvshall furnish With each

ent a report showing the purchase order number, AMS 4202B, contractor

her direct supplier of plate, part‘number, and quantity.

aking parts is produced or purchaSed by the parts vendon, that vendor
inspect each lot of plate to determine conformance to the

irements of this specificatiopland shall include in the neport either

htement that the plate conforms or copies of laboratory reports

When plate

or MAM 2355,

respective
42028,

inspection Tot<number, manufacturer's identification, and nominal

thickn

SS.

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 deleter

the pllate or its performance.

ous effect on

5.1.1

Plate Under 6 In. (150 mm) Wide:

Shall be marked in one or more

Tengthwise rows of characters recurring at jntervals not greater than 3 ft

(900

mm).

appear at only one location on each plate.

The inspection Tot number may appear in the row marking or may
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