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1. SCOPE:
1.1 Form:
This specificgtion covers an aluminum alloy in the form of plate.
1.2 Application:
This plate hag been used typically for structural applications requiring material with{high strength
and resistange to exfoliation-corrosion, moderateéfatigue strength, and high fracturg-toughness, but
usage is not imited to such applications.
2. APPLICABLE DOCUMENTS:
The following plublications form a patt of this specification to the extent specified hergin. The latest
issue of SAE publications shall apply. The applicable issue of other publications sha|l be the issue in
effect on the date of the purchase order.

2.1 SAE Publicatjons:

Available from SAE,, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

AMS 2355 Qua“ty ASstrance Salllp“llg and Tc:aﬁllg, Atomtaum A”uya and Magllr_Sium AIons,
Wrought Products, Except Forging Stock, and Rolled, Forged, or Flash Welded Rings

MAM 2355 Quality Assurance Sampling and Testing, Aluminum Alloys and Magnesium Alloys,
Wrought Products, Except Forging Stock and Rolled, Forged, or Flash Welded Rings,
Metric (SI) Units

AMS 2772 Heat Treatment of Aluminum Alloy Raw Materials

SAE Technical Standards 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.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright 1998 Society of Automotive Engineers, Inc.

All rights reserved. Printed in U.S.A.
QUESTIONS REGARDING THIS DOCUMENT: (724) 772-7161 FAX: (724) 776-0243
TO PLACE A DOCUMENT ORDER: (724) 776-4970 FAX: (724) 776-0790
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2.2 ASTM Public

ations:

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM B 594

Ultrasonic Inspection of Aluminum-Alloy Wrought Products for Aerospace
Applications

ASTM B 666/B 666M Identification Marking of Aluminum Products

ASTM E 338
ASTM G 34

2.3 ANSI Publications:

Sharp-Notch Tension Testing of High-Strength Sheet Materials
Exfoliation Corrasion Qner‘plnfihiliry in 2XXX and 7XXX Series Aluminum

Alloys (EXCO Test)

Available fromm American National Standards Institute, Inc., 11 West 42nd Street, Neéw York, NY

10036-8002.

ANSI| B46.1
ANSI H35.2

ANSI H35.2M Dimensional Tolerances for Aluminum MillProducts (Metric)

3. TECHNICAL R

3.1 Composition:

Surface Texture
Dimensional Tolerances for Aluminum Mill Preducts

FQUIREMENTS:

Shall conform to the percentages by weight shown in Table 1, determined in accordance with

AMS 2355 or

MAM 2355.

TABLE 1 - Composition

Element min max
Silicon -- 0.10
Iron -- 0.12
(‘npppr 12 19
Manganese -- 0.06
Magnesium 1.9 2.6
Chromium 0.18 0.25
Zinc 5.2 6.2
Titanium -- 0.06
Other Impurities, each -- 0.05
Other Impurities, total -- 0.15
Aluminum remainder
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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 to the T7651 temper in
accordance with AMS 2772.

3.2.1 Plate shall receive no straightening operations after stretching.

3.3 Properties:

Plate shall conform to the following requirements, determined in accordance with’ AMS 2355 or
MAM 2355 exXcept that notch tensile testing shall be performed as in 3.3.3.13
3.3.1 Tensile Properties: Shall be as shown in Table 2.
TABLE 2A - Minimum Tensile PropertiesyInch/Pound Units
Npminal Tensile Yield Strength  Elongation in

Thjckness Specimen Stréngth  at 0.2% Offset 2 Inghes or 4D
Inches Orientation Kksi ksi %
0.250 to 0.499, incl Longitudinal 70.0 60.0 9
Long-Transverse 71.0 60.0 9
Over0.499 to 1.000, incl Longitudinal 69.0 59.0 8
Long-Transverse 70.0 59.0 8
Over1.000 to 1.500, incl Longitudinal 69.0 59.0 6
Long-Transverse 70.0 59.0 6

TABLE 2B - Minimum Tensile Strength Properties, Sl Units

Npminal Tensile  Yield Strength  Elopgation in

Thickness anpr‘impn erpngth at0.2% Offset 50 8 mm or 4D
Millimeters Orientation MPa MPa %
6.35 to 12.67, incl Longitudinal 483 414 9
Long-Transverse 490 414 9
Over12.67 to 25.40, incl  Longitudinal 476 407 8
Long-Transverse 483 407 8
Over25.40 to 38.10, incl  Longitudinal 476 407 6
Long-Transverse 483 407 6
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3.3.2 Fracture Toughness:

3.3.3

3.3.31

3.34

3.34.1

3.34.2

3.3.4.3

Plane-strain fracture toughness (K,c) shall be not lower than the values shown in Table 3.

TABLE 3 - Minimum Fracture Toughness

Notch Tens
producer m
correlation

fracture tou
plate. Corr

Notch ten
specimen
conform t
thickness

shall be made in both the longitudinal-and long-transverse directions, and the n

strength \
determing

Corrosion R

If the con
higher an

9000 psi (60 MPa) or more, the plate is acceptable.

Ay guarantee that plate meets the fracture toughness (K,c) requireme
vith notch tensile strength/tensile yield strength* (NTS/TYS) ratio in lie
ghness provided that correlation has been established between the tw
blations shall be made available to purchaser upon request.

Soeci
peemEn Ky Kic
urier itaturi
(See 8.2)  ksi vinch MPa J/m
L-T 33.0 36.3
T-L 30.0 33.0

le Strength/Tensile Yield Strength (NTS/TYS) Ratioz If\approved by pu

Sile strength shall be determined in aceordance with ASTM E 338 exc
5 for plate 0.250 to 0.749 inch (6.3510 19.02 mm), inclusive, in nomin
b Figure 1 of this specification and for plate over 0.749 inch (19.02 mn
specimens shall conform to.Eigure 2 of this specification (See 8.3). N

alues determined for each direction shall be divided by the tensile yie
d for the same direction for the lot to obtain NTS/TYS ratios.

esistance Indicator Test:

juctivity is:39.0% IACS (International Annealed Copper Standard) (22
J the leng-transverse yield strength does not exceed the specified min

rchaser, the

nts based on
I of determining

o tests for the

ept that

bl thickness shall
n) in nominal
otch tensile tests
btch tensile

d strength

.6 MS/m) or
imum by

If the conductivity is 39.0% TACS (22.6 MS/m) or higher and the Tong-transverse yield strength
exceeds the specified minimum by 9000 psi (62 MPa) or more, or if the conductivity is at least
38.0% IACS (22.0 MS/m) but less than 39.0% IACS (22.6 MS/m) and tensile properties meet
specified requirements, plate may be given additional precipitation heat treatment and then

retested.

If the conductivity is lower than 38.0% IACS (22.0 MS/m), the plate is not acceptable and shall be

reheat tre

that illustrat

ated or additionally precipitation heat treated and retested.

ed by Photo B, Figure 2 of ASTM G 34-72.

3.3.5 Exfoliation Resistance: Plate shall not exhibit exfoliation corrosion at the T/10 plane greater than



https://saenorm.com/api/?name=1858b8c01a2bbed140ce5c6a9f2241f1

AMS 4089C SAE AMS 4089C

1.502 + 0.001 r TYP 0.50 r TYP

\ (38.15 + 0.025) 60° \12.7)
X7
} \/

)| |

| T :

(51)

*§ 1 1 30 — 2.000+0.002 :/:\ 1

< w (76) (51.80 + 0.05) \' / '

1.5

. l (38) £ - 2

(51)

A N | |

2.50 175 3.0 3.0 175 _aid . 250

~ (63.5[ T 4aa ; (76) (76) ’-' (44.4) | (63.5)
14.50 + 0.060

(362.5 + 1.50)

ROOT RADIUS 0.0007 (0.18) MAX

NOTCH ROOTS IN LINE WITHIN +0.005 (+0.13)

SYMMETRICAL ABOUT CENTERLINE THROUGH-PIN HOLES +0.002 (+0.05)
TOLERANCE +0.010 (+0.25) UNLESS OTHERWISE SPECIFIED

LINEAR[DIMENSIONS ARE IN INCHES (MILLIMETERS)

FIGURE 1 - Edge Notched Tensile Specimen
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SYMMETRICAL ABOUT CENTERLINE +0.002 (+0.05)
TOLERANCE +0.010 (+0.25) UNLESS OTHERWISE SPECIFIED

LINEAR DIMENSIONS ARE IN INCHES (MILLIMETERS)
SURFACE TEXTURE“63 MICROINCHES (1.6 um) PER ANSI B46.1

FIGURE 2 - Round Notched Tensile Specimen

3.3.6 Stress-Corrpsion Resistance: Specimens cut from plate 0.750 inch (19.05 mm) ahd over in
nominal thi¢gkness shall show no evidence of stress-corrosion cracking when stregsed in the short-

transverse girection to 25.0 ksi (172 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 Each plate, 0.500 inch (12.70 mm) and over in nominal thickness, shall be ultrasonically inspected
in accordance with ASTM B 594 and shall meet ultrasonic Class A.

3.5 Tolerances:

Shall conform to all applicable requirements of ANSI H35.2 or ANSI H35.2M.
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4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection:

4.2 Classification of Tests:

4.2.1 Acceptance
tensile strer
(3.4), and tq
each lot exq
approved b
the establis

4.2.2

4.3 Sampling ang

4.3.1 Specimens

4.3.2 One or mor
for stress-c
minimum by
IACS (22.0

4.4 Reports:

4.5

The vendor of plate shall supply all samples for vendor’s tests and shall be responsible for the
performance of all required tests. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed necessary to ensure that the plate conforms to specified requirements.

Periodic Te

Shall be in ag

purchaser.

Testing:

and 22.6 MSim).

The vendor o

Tests: Composition (3.1), tensile properties (3.3.1), fracture toughnes
gth/tensile yield strength ratio (3.3.3), corrosion resistance indi¢ator test (3.3.4), quality
lerances (3.5) are acceptance tests and, except for compositien, shall
ept that fracture toughness need not be determined if use‘of notched
/ purchaser and if the notch tensile strength/tensile yield strength ratig indicates that
hed correlation is met.

cordance with AMS 2355 or MAM 2355 and the following:

for corrosion resistance indicator test shall be the tensile specimens.

5 (3.3.2) or notch

be performed on
tensile testing is

5ts: Exfoliation resistance (3.3.5) and stress-cerrosion resistance (3.36) are periodic
tests and shall be performed at a frequency selected by the vendor unless frequency of testing is
specified by

e samples shall be taken from each inspection lot for exfoliation-resisfance testing or
Drrosion resistance testing, as applicable, when the yield strength excepds the specified
more than 9Q00/psi (62 MPa), or when the conductivity is between 38.0% and 39.0%

plate shall furnish with each shipment a report stating that the product conforms to the

Resampling and Retesting:

Shall be in accordance with AMS 2355 or MAM 2355.

chemical composition, ultrasonic inspection, and tolerances, and showing the numerical results of
tests on each inspection lot to determine conformance to the other acceptance test requirements.
This report shall include the purchase order number, inspection lot number(s), AMS 4089C, size, and
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