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Solution Heat Treated, Stress Relieved by Stretching,

and Precipitation Heat Treated

UNS A97475

1. SCOPE:
1.1 Form:
1.2 Pppli

high

This specification covers an aluminum alloy<in the fon

cation: Primarily for structural applications requiring
strength and resistance to exfoliation-corrosion, moderd

strerigth, and high fracture-toughness.

2. APPLICABLE DOCUMENTS: The following publications form a part
speciflication to the extent specified<herein. The latest issu
Material Specifications shall apply.* The applicable issue of
shall |be as specified in AMS 2350

2.1 SAE Hublications: Available from SAE, 400 Commonwealth Drivd,

PA T15096.

2.1.1 PRerlospace Material Specifications:

AMY 2202 - Tolerance, Aluminum Alloy and Magnesium Alloy Sh

MAM 2202 - Tolerances, Metric, Aluminum Alloy and Magnesiun
and Plate

AMY 2350 < Standards and Test Methods

MY 2355<=Quality Assurance Sampling and Testing of Alumin
Magnesium Alloys, Wrought Products (Except For
and Flash Welded Rings

MAM =

m of plate.
material with
te fatigue

of this
e of Perospace
other documents

Warrendale,
eet and Plate
Alloy Sheet
um Alloys and

aging Stock)

um Alloys and

" Magnesium Alloys, Wrought Products (Except Forging 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. Reproductlon of these documents by any
means is strictly prohibited without the written consent of the publisher.
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2.2 ASTM Publications: Available from Pmerican Society for Testing and
Materials, 1916 Race Street, Philadelphia, PA 19703.

ASTM B594 - llTtrasonic Inspection of Aluminum-ATloy Products for Aercspace
Apptications

ASTM E238 - Sharp-Notch Tension Testing of High-Strenagth Sheet Materials

ASTM G234 -~ Exfoliation Corrosion Susceptibility in 2XXX and 7XXX Series
Aluminum Alloys (EXCO Test)

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

2.3.1 Militdry Specifications:

MIL-H46088 - Heat Treatment of Aluminum Alloys
2.3.2 Militdry Standards:

MIL-STD-649 - Aluminur and Magnesium Products, Preparation fof Shipment and
Storage

2.4 ANSI Publications: Available from American Mational Standards Institute,
Inc., 1430 Broadway, Mew York, NY 10018,

ANSI B44.1 - Surface Texture

3. TECHNICAL REQUIREMENTS:

3.1 Composifjion: Shall conform to the following percentages by weight,
determined in accordance with AMS 2355 or MAM 2355:

min max
Z'inC 5.2 - 6.2
Magnesium 1.9 - 2.6
Copper 1.2 -1.9
Chromiumw 0.18 - 0.25
Iron -- 0.12
Silicon - 0.10
Manoanese 066
Titanium -~ 0.06
Other Impurities, each -- 0.05
Cther Impurities, total -- 0.15
Aluminum remainder

3.2 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.

3.2.1 Plate shall receive no further straightening operations after stretching.
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2.3 Properties: Plate shall conform to the following reauirements, determined

in accordance with AMS 2355 or MAM 2355 except that notch tensile testing
shall be performed as in 3.3.3.7:

3.2.1 Tensile Properties: Shall be as specified in Table I and 3.3.1.1.
TABLE I
Nominal Tensile Yield Strength Elongation
Thickness Specimen Strength at 0.2% Offset 1in 2 in. or 4D
Inches Orientation psi, rin psi, min %, min
0.250( to 0.499, incl Longitudinal 70,000 60,000 9
Long~Transverse 71,000 605000 9
Over 0.499 to 1.000, incl Longitudinal 69,000 59,000 8
Long-Transverse 70,000 59,000 8
Over 1.000[ to 1.500, incl Longitudinal 69,000 59,000 6
Long-Transverse 70,000 59,000 6
TABLE I (ST)
Npminal Tensile Yield Strength Elongation
Thlickness Specimen Strencth at 0.2% Offset in 50 mm or 4D
Milll imetres Orientation MPa, min MPa, min %, min
6.25 to 12.50, incl Longitudinal 485 415 9
Long=Transverse 490 415 9
Over 12.50 to 25.00, incl_tLongcitudinal 475 405 8
Long-Transverse 485 405 8
Over 25.00] to 37.50..ncl Longitudinal 475 405 6
Long-Transverse 485 405 6
3.3.1.1 Tensilé property requirements for plate over 1.500 in. (37.50 mm) in

nFmina1 thickness shall be as agreed upon by purchaser and vendor.

3.3.2 Fracture Toughness: Plane-strain fracture toughness (Kjc) shall be not
Tower than the values specified in Table II.

TABLE II
Specimen
Orientation Kic
(See 8.3) ksi™Vin. MPaVm
L-T 33 36.3
T-L 30 33
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3.2.3 Notch Tensile Strength/Tensile Yield Strength (NTS/TYS) Ratio: The

producer may guarantee that plate meets the fracture toughness (K

Ig)

requirements based on correlation with notch tensile strenoth/tens1]e
yield strength (NTS/TYS) ratio in lieu of determining fracture toughness

provided that correlation has been established between the two tests for

the plate.

3.3.3.1

Notch tensile strength shall be determined in accordance with ASTM E228

except that specimens for plate 0.250 to 0.749 in, (6.25 to 18.75 mm),
incl, in nominal thickness shall conform to Fig. 1 of this specification
and for plate over 0.749 in. (18.75 mm) in nominal thickness specimens

shal
test
dire
dire
the

Corros

P ication 0
s shall be rade 1n both the Tongitudinal and 1ong transv
ctions, and the notch tensile strenath values detepmined
ction shall be divided by the tensile yield strendth det
sane direction to obtain NTS/TYS ratios.

ion Resistance Indicator Test:

If t
Stan
does
plat

Ift
Tong
(60
(22.
meet
prec

If t
is n
prec

3.3.6 Exfoliation Resjistance:

ne conductivity is 39.0% JACS (International Annealed C

not exceed the specified minimum by 8000 psi (60 MPa) o
b s acceptable.

ne conductivity is 39.0% IACS {22.6 MS/m) or higher and
-transverse yield strength éxceeds the spec1f1ed minimun
iPa) or more, or if the conductivity is at least 38.0% I
D MS/m) but jess than 397.:0% IACS (22.6 MS/m) and tensile
specified requirements, plate shall be given additicnal
ipitation heat treatment and then retested.

ne conductivitysis Tower than 38.0% IACS (22.0 MS/m), th
bt acceptable-and shall be reheat treated or additionall
ipitation heat treated and retested.

Plate shall not exhibit exfolijation ¢

any pl

2,3.6 Stress

ine greater than that illustrated by Photo R, Fia. 2, of

tch tensile
erse

for each
ermined for

per

P
dard) (22.6 MS/m) or higher and the lono-transverse yieﬂg strenath

more, the

the
by 9000 psi
ACS
properties

e plate
y

prrosion at
ASTM G34.

n. (18.75 mm)

rCorrosion Resistance: Specimens cut from plate 0,750 i

and ov

3
g

_— e D o ot

~corrosion

cracking when stressed in the short-transverse direction to 25,000 psi
(170 MPa).

3.4 Quality:

Plate, as received by purchaser, shall be uniform in g

vality and

condition, sound, and free from foreign materials and from imperfections
detrimental to usage of the plate.

3.4.1

Plate 0.500 in. (12.50 mm) and over in nominal thickness, inspected in

accordance with ASTM B594, shall meet the Class B acceptance Timits of
that specification.

3.5 Tolerances:

Shall conform to all applicable requirements of AMS

MAM 2202.

2202 or
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4. QUALITY ASSURANCE PROVISIONS:

4.1

Responsibility for Inspection:

'

Results of such tests shall be reported to the purcha

The vendor of plate shall supply all samples
for vendor's tests and shall be responsible for performing all required

tests.
by 4.4.

ser as required

Purchaser reserves the right to sample and to perform any

confirmatory testing deemed necessary to ensure that the plate conforms to
the requirements of this specification.

4,2 Classification of Tests:

4.2.1
¢

4.2.2

4.3 Sampl

follqd

4.3.1

4.3.2

4.4 Reportss

4.4.1

Acq

eptance Tests: Tests to determine conformance to requdy

copposition {3.7), tensile properties (3.3.1), fracture-tot

or
req
cld
thé
sty
coy

Pey

notch tensile strength/tensile yield strength ratip> (3.3
istance indicator test (3.3.4), quality (3.4), and toley
ssified as acceptance tests and shall be performed on ed
t fracture toughness need not be determined i f the notck
rength/tensile yield strength ratio indicates that the eg
relation is met.

rModic Tests: Tests to determine conformance to requiren

exf
¢4
sel
puy

Spe
Spé

At

oliation resistance (3.3.5) and stress-corrosion resistg
ssified as periodic tests and shall be performed at a fy
ected by the vendor unless freguency of testing is spec
chaser.

ing: Shall be in accordance with AMS 2355 or MAM 2355 4

wing:
cimens for corrosion resistance indicator test shall be
cimens.

res
ap

than 9000.psi (60 MPa), or when the conductivity is betweew
39[0% 1ACS (22.0 and 22.6 MS/m).

istance testing or for stress-corrosion resistance test
licabley When the yield strength exceeds the specified

ements for
ghness (3.3.2)
.3), corrosion
ances (3.5) are
ch Tot except
tensile
tablished

ents for

nce (3.3.6) are
equency

fied by

nd the

the tensile

least one sample shall be taken from each 1ot exfoliatign-

ng, as
inimum by more
38.0% and

The vendor of ptlate 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 incl

ude the

purchase order number, AMS 4089B, 1ot number, size, and quantity.
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4,4,2 The vendor of finished or semi-finished parts shall furnish with each
shipment a report showing the purchase order number, AMS 4089B, 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 Tot 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 Shall be in accordance with AMS 2355 or MAM 2355.

5.

Resamplino and Retesting:

P FOR DELTVERY:

PREPARATI

5.1 Identifi
location
inspecti
thicknes
applied
withstan
the plat

cation: Each plate shall be marked on one face, inl'the respective
indicated below, with the alloy number and tempery-AMS 4089,

on Tot nurber, manufacturer's identification, and“nominal

5. The characters shall be of such size as topbe Tegible, shall be
ising a suitabhle marking fluid, and shall bhelsufficientlly stable to
d nornal handling. The warkings shall have no deleterious effect on
b or its performrance.

Shall be“marked in one or mofre
er than 3 ft
king or may

5.1.1 Plate |Inder 6 In, (15C mr) Wide:
Tengthywise rows of characters recurringat intervals not oreat
(900 mm). The inspection Tot number way appear in the row mar

appear|[at only one Tocation on each plate.

0 -
Lona:
als not
y 6 in.
rd row shall
The other
inspection
temper, and
pn each

5.1.2 Flat Pllate 0.275 In. (9.50 pw) and Under Thick, 6 - 60 In. (15
1500 mn), TncT, Wide, and 36 -"200 In. (900 - 5000 mm), IncT,

be marked in Tengthwise rowscof characters recurring at intery
agreater than 3 ft (900 rmj, the rows being spaced approximatel
(150 mm) on centers across the width and stacgered. Every thi
show the manufacturer'siidentification and nominal thickness.

rows shall show the-alloy nurwber and temper and AMS 4089. The
Tot number may be.included in the rows with the alloy number,
specifjcation deSignations or may appear at only one location

plate.

Shall

5.1.3

Flat P

late‘“Over 0.375 In. (9.50 mm) Thick, or Cver 60 In. (150

D ) Wide,

or (Qve

vendor

recurring at interva
the periphery of the piece.

200 In, (5000 mm) Lona: Shall be marked as in h.1.2 o
== = PP fed— : F o

’Tg not creater than 3 ft (900 mr) and runn
If one row is used, it shall show

r, at
racters
ing around
all

inforration of 5.1 except that the inspection Tot number may he omitted.
If two rows are used, one row shall show the alloy number and temper and
AMS 4089; the second row shall show the manufacturer's identification and

nominal thickness.

The inspection Tot number may be included

in the Tine

with the manufacturer's identification and nominal thickness or may appear
at only one location on each plate.
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1

s\ e

.2.1 If peripheral marking is applied to the full plate as produced but

partial plates are supplied, an arrow shall also be applied near one
corner indicating the direction of rolling.

Protective Treatment: Flat plate shall be protected, during shipment and
storage, by interleavince with suitable paper sheets.

Packaging:

1 Plate sha11 be prepared for sh1pment in accordance with commercial
pra 7‘- =¥ala in aYiia ance i n_anb aD e - ang f.r t]ons
rerftaining to the hand11nc, packac1no and transportatlon of the plate to
ensure cerrier acceptance and safe delivery. Packaegingrshalll conforr to
carfier rules and reculations applicable to the mode 0f tra sportation,

.2.2 For|direct U.S. Military procurement, packaging shall be in accordance

with MIL-STD-€49, Level A or Level C, as specified in the rjequest for
procurement. Commercial packaging as in 5.3:1'will be acceptable if it
meefts the reouirements of Level C.

ACKNOWLEDGMENT: A vendor shall mention this specification nunmber and its

revisipn letter in all quotations and whéen~acknowledging purchase orcers.

REJECT|IONS: Plate not conforming to.this specification or to jodifications

- authorlized by purchaser will be subject to rejection.

8.1

8.7

8.4

NOTES:

Margipal Indicia: The phix(@) symbol is used to indicate tedhnical
chandges from the previous-issue of this specification.

The nptch tensile stnength is directly dependent upon specimgn shape and
thickphess so it is_jimperative that the geometry shown in Figsl. 1 and 2 be
used.| In addition, the results of notch tensile tests are extremely
susceptible toleccentricity and every effort should be made to control
alionpent.

Specimen/Crientation for Fracture Touohness Tests: L T stre s is applied in
the longitudina ain direction with ack opagating in thle
Tong-transverse grain direction and T-L stress is app11ed in the

1ong -transverse grain direction with crack propagating in the longitudinal
direction.

Dimensions and properties in inch/pound units are primary; dimensions and
properties in SI units are shown as the approximate equivalents of the
primary units and are presented only for information.

For direct U.S. Military procurement, purchase documents should specify not
Tess than the followino:

Title, number, and date of this specification
Size of plate desired

Quantity of plate desired

Applicable Tevel of packaging (See 5.2.2)
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8.6 Plate meeting the requirements of this specification has been classified
under Federal Supply Classification (FSC) 9535.

This specification is under the jurisdiction of EMS Committee "D".
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