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1.

1.1

1.2

21

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

Application:

This pldte has been used typically for parts requiring a combination of good tg¢nsile properties,
resistar|ce to stress-corrosion cracking, resistance to exfoliation-corrosion,-and fracture
toughnass, but usage is not limited to such applications.

APPLICABLE DOCUMENTS:

The issug of the following documents in effect on the date ofdhe purchase order forms a part of
this specification to the extent specified herein. The suppliér.may work to a subgequent revision of
a documgnt unless a specific issue is specified. When the‘referenced document has been
cancelled|and no superceding document has been specified, the last published|issue of that
document shall apply.

SAE Publications:
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001¢r www.sae.org.
AMS 2355 Quality Assurapce-Sampling and Testing, Aluminum Alloys gnd Magnesium
Alloys, Wrought-Products, Except Forging Stock, and Rolled] Forged, or Flash
Welded Rings

AMS 2772 Heat Treatment of Aluminum Alloy Raw Materials

AS199( Aluminum Alloy Tempers
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2.2 ASTM Publications:

Available from ASTM, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-
2959 or www.astm.org.

ASTM B 594

ASTM B 645

ASTM

660

Ultrasonic inspection of Aluminum-Alloy Wrought Products for
Aerospace Applications
Plane Strain Fracture Toughness Testing of Aluminum Alloys

Par‘kaginglpar‘king of Aluminum and Magnps‘ium Pr

ducts

ASTM B 666/B 666M

ASTM g 399
ASTM G 34

Alloys (EXCO Test)

2.3 ANSI Publications:

Availab

e from ANSI, 25 West 43rd Street, New York, NYA10036 or www.ansi

ANSI HB5.2

ANSI| HB5.2M

3. TECHNIQ

3.1 Composition:

Shall cd
AMS 23

Dimensional Tolerances for Aluminum Mill Products

Identification of Aluminum and Magnesium Alloy Prog
Plain-Strain Fracture Toughness of Metallic Materials
Exfoliation Corrosion Susceptibility in 2XXX and/7XX

ucts

X Series Aluminum

org.

Dimensional Tolerances forzZAluminum Mill Products (Metric)

AL REQUIREMENTS:

nform to the percentages by weight shown in Table 1, determined in §ccordance with

55.

TABLE 1 - Composition

Element min max
Silicon -- 0.12
Iron - 0.15
Copper 1.5 2.0
Manganese -- 0.10
Magnesium 2.1 2.6
Chromium - 0.05
Zinc 5.7 6.7
Titanium -- 0.06
Nickel - 0.05
Zirconium 0.10 0.16
Other Elements, each - 0.05
Other Elements, 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 T7351 temper
(See AS1990). Solution and precipitation heat treatment shall be performed in accordance with
AMS 2772.

3.2.1 Plate shall receive no further straightening operations after stretching.

3.3 Propert|es:
Plate shall conform to the following requirements, determined in accordance yith AMS 2355 on
the mill product:
3.3.1 Tensile Properties: Shall be as specified in Table 2.
TABLE 2A - Minimum Tensile Properties,\Inch/Pound Units
Elongation in
Nominal Tensile *“Yield Strength 2 inches or
Thickness Specimen Strength” at 2% Offset 40)
Inches Orientation ksi ksi %, min

Up to 2.0, incl Longitudinal 67.0 55.0 9
Long - Trans. 68.0 55.0 7

2.0 to 3.0, incl Longitudinal 67.0 55.0 9
Long «Trans. 68.0 55.0 7

Short - Trans 63.0 49.0 3

3.0 to 4.0, incl Longitudinal 66.0 54.0 9
Long - Trans. 67.0 54.0 7

Short - Trans 62.0 48.0 3

4.0 to 505incl Longitudinal 65.0 53.0 9
Long - Trans. 66.0 53.0 6

Short - Trans 61.0 47.0 3

5.0t0 5.5, incl Longitudinal 64.0 52.0 9
Long - Trans. 65.0 52.0 5

Short - Trans 60.0 46.0 3
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TABLE 2B - Minimum Tensile Properties, Sl Units
Elongation in
Nominal Tensile  Yield Strength  50.8 mm or
Thickness Specimen Strength  at 2% Offset 4D
mm Orientation MPa MPa %, min
Up to 51, incl Longitudinal 462 379 9
Long - Trans. 469 379 7
51Hte+61inel tongitudinal 462 379 9
Long - Trans. 469 379 7
Short - Trans 434 338 3
76 to 102, incl Longitudinal 445 372 9
Long - Trans. 462 372 7
Short - Trans 427 331 3
102 to 127, incl Longitudinal 448 365 9
Long - Trans. 455 365 6
Short - Trans 420 324 3
127 to 140, incl Longitudinal 440 358 9
Long - Trans. 448 358 5
Short - Trans 414 317 3

3.3.2 Conductivity: Shall be not lower than 41.0% IACS (International Annealed Gopper Standard)
(23.8 MS/m), determined on specimens as in 4.3.1.

3.3.2.1 Platge not meeting the requirement of 3.3.2 may be given additional precipjtation heat

treafment or reheat treated. After such treatment, if the specified conductiyity/property
relationships conforming to 3.3.1 and 3.3.2 are met, the plate is acceptable.

3.3.3 Fractyre Toughness: For plate 2.00 to 5.50 inches (51 to 140 mm) inclusive], in nominal
thicknless, plane-strain fracture toughness shall be performed in accordancg with ASTM E 399
suppl¢mented by ASTM B 645 and shall meet the requirements of Table 3. [For L-T and T-L
test oTientations on plate 2.000 to 4.00 inches (51 to 102 mm), inclusive, in hominal thickness,

3.3.3.1

use at least a 2.00-inch (51-mm) thick specimen centered at T/2; and for plate 4.00 to 5.50
inches (102 mm), inclusive, in nominal thickness, use at least a 2.00-inch (51-mm) thick
specimen centered at T/4. For the S-L test orientations, the test specimen shall be centered at
T/2. Required specimen orientations shall be specified by the purchaser. A valid K1c meeting
the requirements of ASTM E 399, or an invalid Kg “meaningful” or “acceptable” for lot release
purposes per ASTM B 645 equal to or greater than the minimum value in Table 3 shall be
evidence of acceptable fracture toughness.

Fracture toughness test methods and minimum values for plate under 2 inches (51mm)
thick shall be as agreed upon by the purchaser and supplier.
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TABLE 3A - Minimum Fracture Toughness, Inch/Pound Units

Nominal Thickness Test Kic
Inches Direction ksi Vinch

Over2to 4, incl L-T 29.0

T-L 26.0

S-L 23.0

4 t0 5.5, incl L-T 26.0

T 240

S-L 22.0

TABLE 3B - Minimum Fracture Toughness, S| Units

Nominal Thickness Test Kic
Millimeters Direction MRa'dm

Over 51 to 102, incl L-T 31.9

T-L 28.6

S-L 25.3

102 to 140, incl L-T 28.6

T-L 26.4

S-L 24.2

3.3.4 Exfoligtion Resistance: Plate shall achieve an exfoliation rating of EA or betier, as illustrated
by Fidure 2 in ASTM G 34 at theT/10-plane.

3.3.5 Stresg-Corrosion Resistance:(Specimens, cut from plate 0.750 inch (19.05 jnm) and over in

nominal thickness, shall show no evidence of stress-corrosion cracking whgn stressed in the
short-fransverse directionto 75% of the specified minimum long-transverselyield strength.

3.4 Quality:

Plate, as received‘by purchaser, shall be uniform in quality and condition, soynd, and free from
foreign matefials and from imperfections detrimental to usage of the plate.

3.4.1 When cnnmﬁnrl each nl:\h:\ \Aln|nh|nn 2000 pnundc (907 Izn\ and ||nrlnr inspected in
accordance W|th ASTM B 594, shaII meet the reqwrements for uItrasonlc class specified in

Table 4.
TABLE 4 - Ultrasonic Requirements
Nominal Thickness Nominal Thickness Ultrasonic
Inches Millimeters Class
0.500 to 1.500, excl 12.70 to 38.10, excl B
1.500 to 3.00, incl 38.10to 76.20, incl A

Over 3.00 to 4.500, incl Over 76.20 to 114.30, incl B
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3.5 Tolerances:
Shall conform to all applicable requirements of ANSI H35.2 or ANSI H35.2M.
4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection:

sponsible for the
performiance 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 gpecified
requiremnents.

4.2 Classifitation of Tests:

4.2.1 Accegtance Tests: Composition (3.1), tensile properties (3.3.1), conductivity (3.3.2), fracture
toughpess (3.3.3), ultrasonic soundness (3.4.1) when, specified, and tolerances (3.5) are
acceptance tests and, except for composition, shall.be performed on each ipspection lot.

4.2.2 Periodic Tests: Exfoliation resistance (3.3.4) and;stress-corrosion resistance (3.3.5) are
periodic tests and shall be performed at a frequency selected by the vendon unless frequency
of testing is specified by purchaser.

4.3 Sampling and Testing:
Shall bg in accordance with AMS'2355 and the following:

4.3.1  When|fracture toughness.testing is required, specimens for testing shall be taken from the
center width of at least ‘one plate in each inspection lot for each test direction specified.

4.4 Reportd:

The vendor ofplate shall furnish with each shipment a report stating that the plate conforms to
the chemical’‘composition and tolerances (and ultrasonic inspection when required) 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, AMS 4203C, size, and quantity. The report shall also identify the
producer, the product form, and the size of the mill product.

4.5 Resampling and Retesting:

Shall be in accordance with AMS 2355.


https://saenorm.com/api/?name=f919032e6c8f317ba139d1b41dfd5080



