AMS 4346

The Engineering Society
q e‘ EFor Advancing Mobility AEROSPACE
M (.o Sea Airand space  MATERIAL

Issued 7-1-87

400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096 SPECIFICATION

Submitted for recognition as an American National Standard

ALUMINUM ALLOY PLATE
2.7Cu - 2.2Li - 0.12Zr (2090-T81)
Solution Heat Treated, Cold Worked, and Precipitation Heat Treated

1. SCOPE:

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

1.2 Applicaftion: Primarily for aerospace structural parts requiripg the
strength of 7075-T651 and 7.8% lower nominal density.

2. APPLICABLE DOCUMENTS: The following publications form a part of this
specificption to the extent specified herein.) The latest issue|of Aerospace
Material| Specifications shall apply. The applicable issue of other documents
shall bel as specified in AMS 2350.

. 2.1 SAE Publlications: Available from SAE, 400 Commonwealth Drive,|Warrendale,
PA 15006.

2.1.1 Aerospace Material Specifications:

AMS 2202 - Tolerances, Aluminum and Magnesium Alloy Sheet angl Plate

MAM 2202 - Tolerances; Metric, Aluminum and Magnesium Alloy pheet and Plate

AMS 2350 - Standards‘and Test Methods

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

MAM 2355 -<Quality Assurance Sampling and Testing of Aluminum Alloys and

Magnesium Alloys, Wrought Products (Except Forgjing Stock) and
Flash Welded Rings, Metric (SI) Units

SAE Technical Board Rules provide that: "This reportis published by SAE to advance the state of technical andengineering 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.
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2.2 ASTM Publications: Available from American Society for Testing and
Materials, 1916 Race Street, Philadelphia, PA 19103.

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

ASTM B645 - Plane-Strain Fracture Toughness Testing of Aluminum Alloys

ASTM E399 - Plane-Strain Fracture Toughness of Metallic Materials

ASTM G34 -~ Exfoliation Corrosion Susceptibility in 2XXX and 7XXX Series
Aluminum Alloys (EXCO Test)

ASTM G38 - Making and Using C-Ring Stress Corrosion Cracking Test Specimen

ASTM G44 -~ Alternate Immersion Stress Corrosion Testing in 3.5% Sodium

ChToride solution
ASTM G85 - Modified Salt Spray (Fog) Testing

2.3 U.S. Government Publications: Available from Commanding Officer
Publicatiions and Forms Center, 5801 Tabor Avenue,

2.3.1 Militgry Specifications:

MIL-H-6088 - Heat Treatment of Aluminum Alloys

2.3.2 Military Standards:

MIL-STD-649 - Aluminum and Magnesium Products, Preparation fo

and Storage

3. TECHNICAL| REQUIREMENTS:

3.1 Compositfion: Shall conform to-the following percentages by weid
determined in accordance with' AMS 2355 or MAM 2355:

Philadelphia,

, Naval
PA 19120.

Shipment

ht,

min max

Copper 2.4 - 3.0

Lithium 1.9 -~ 2.6

Zirconium 0.08 - 0.15
Magnesium -~ 0.25
Titanium - 0.15
Iron - 0.12
Silicon - 0.10
Zinc - 0.10
Manganese -- 0.05
Chromium - 0.05
Other Impurities, each -- 0.05
Other Impurities, total - 0.15
Aluminum remainder
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3.2 Condition: Solution heat treated, cold worked, and precipitation heat
treated. Actual heat treatments are proprietary but shall be performed

using furnace surveys and calibration of temperature controllers and
recorders in accordance with MIL-H-6088.

3.3.3

for two weeks to test conditions of ASTM G85, Annex AZ.

Stress-Corrosion Resistance:

3.3 Properties: The product shall conform to the following requirements,
determined in accordance with AMS 2355 or MAM 2355:
3.3.1 Tensile Properties: Shall be as follows:
TABLE I
Yield Elongation
Ngminal Tensile Strength in. 2 in,
Thjckness Specimen Strength at 0.2% 0ffget or 4D
Inches Orientation psi, min psi; min %, min
0.50¢ - 1.000, incl Longitudinal 77,000 70,000 5
Over 1.000 - 1.500, incl Longitudinal 76,000 69,000 5
0.50$ - 1.000, incl Long-Transverse 78,000 68,000 4
Over 1.000 - 1.500, incl Long-Transverse 7,000 67,000 4
TABLE 1 (ST)
Yield Elongation
Nominal Tensile Strength in 50 mm
Thickness Specimen Strength at 2% Offset or 4D
Mil]imetres Orientation MPa, min MPa, min %, min
12.50 - 25,00, incl _tongitudinal 530 485 5
Over 25.0p - 37.50, inclyLongitudinal 525 475 5
12.50 - 25.00,<incl Long-Transverse 540 470 4
Over 25.00 - 37.50y~inc1 Long-Transverse 530 460 4
3.3.2 Exfolliation Corrosion Resistance: Plate shall not show exfoliation
Corrobion more severe than rating EB per Fig. 4, of ASTM G34 [when exposed

C-Ring specimens machined and used in

accordance with ASTM G38, cut from plate 0.750 in. (18.75 mm) and over in
nominal thickness shall show no evidence of stress corrosion failure when
stressed in the short-transverse direction at 20,000 psi (140 MPa) and

exposed for 20 days to test conditions of ASTM G44.
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3.3.4 Fracture Toughness:

Plate over 1.000 to 1.500 in. (over 25.00 to

37.50 mm) in nominal thickness shall have fracture toughness not lower
than 25 ksi 7 in. (27.5 MPa‘V’ﬁj, determined in accordance with ASTM B645

using

specimen orientation L-T in accordance with ASTM E399,

L-T stress

is applied in the longitudinal grain direction with crack propagating in
the long-transverse direction.

3.3.4.1

Fracture toughness requirements for plate 0.500 to 1.C00 in.

(12.5 to 25 mm) incl, in nominal thickness shall be as agreed upon by
purchaser and vendor.

3.4 CQuality:

Plate, as received by purchaser, shall be uniform in

quality and

conditig

detrimern
3.4.1 Each ¢
inspeq
accept
3.4.1.1 The
shal

3.5 Tolerand

n, sound, and free from foreighn materials and from imp
tal to usage of the plate.

late weighing 2,000 1b (900 kg) or less shall be ultras
ted in accordance with ASTM B594 and shall meet "the Cla
ance limits of that speciification.

ultrasonic ctlass for plates weighing more’ than 2,000 1b
1 be as agreed upon by purchaser and.vendor.

es: Shall conform to all applicable requirements of AM

q.

The vendor of plate shall suppl

or's tests and shall-be responsible for performing all

Results of such tests shall be reported to the purchase
Purchaser reserves the right to sample and to perform

tory testing deemed necessary to ensure that the plate

Tests to determine conformance to all

ents of_this specification are classified as acceptance

4, QUALITY ASSURANCE PROVISIONS:
4.1 Responsibility for Inspection:

for veng

tests.

by 4.4,

confirms

the regyirements of this specification.
4,2 C(lassification of/Tests:

requiren

shall b¢ performed on each lot.

erfections

onically
ss B

(900 kg)

S 2202 or

y all samples
required

r as required
any

conforms to

technical
tests and
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4.3 Sampling: Shall be in accordance with AMS 2355 or MAM 2355 and the
folTowing:

4,3,1 The size, type, and number of replicate specimens tested for exfoliation

corrosion resistance shall be as agreed upon by purchaser and vendor.

4.4 Reports:

4.4.1

4.4,2

4.5

The vendor of plate shall furnish with each shipment a report stating that
the plate conforms to the chemical composition, and showing the results of
tests on each 1nspect1on lot to determ1ne conformance to the other

shi
or
fo
sha
re

sh

Resanmpling and Retesting:

report shall
AMS 4346, size,

ish with each

pment a report showing the purchase order number, AMS 4
ther direct supplier of plate, part number{Hand quanti
making parts is produced or purchased by the parts ven

11 inspect each Tot of plate to determine’conformance t

uirements of this specification and shall include in th

tatement that the plate conforms or<copies of laborator
ing the results of tests to determine conformance.

Shall belin accordance with AMS 2

5 P

REPAR

ATION FOR DELIVERY:

5.1

Ident]

ification: Each plate-shall be marked on the face, in

Tocat

inspe
thick
appli

withs

5.1.1

5.1.2

the p

Pla

jon indicated below;-“with the alloy and temper designat
ction 1ot numberjimanufacturer's identification, and no
ness. The characters shall be of such size as to be le
ed using a suitable marking fluid, and shall be suffici
tand normal.handling. The markings shall have no delet
late or~its performance.

te YUnder 6 In. (150 mm) Wide: Shall be marked in one o

Ten

(906

Plate 0.375 In.

gthwise rows of characters recurr1ng at 1ntervals not g

alvv

appear at on]y one 1ocat1on on each p1ece--- -

(9.50 mm) and Under Thick, 6 - 60 In. (150

346, contractor

ty. When plate

dor, that vendor
p the

e report either

y reports

355 or MAM 2355.

the respective
ion, AMS 4346,
minal

gible, shall be
ently stable to
erious effect on

r more
reater than 3 ft
marking or may

- 1500 mm),

Incl,

Wide, and 36 - 200 In. (900 - 5000 mm) Incl, Long:

Shall be marked

n 1engthw1se rows of characters recurring at 1nterva1s not greater than

3 ft (900 mm),
centers across the width and staggered.
manufacturer's identification and nominal thickness.
show the alloy number and temper and AMS 4346.

the rows being spaced approximately 6 in. (
Every third row s
The
The inspec

150 mm) on

hall show the
other rows shall
tion lot number

may be included in the rows with the alloy, temper, and spec1f1cat1on
designation or may appear at only one location on each piece.
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