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2.1.2 Aerospace Recommended Practices:

ARP 82

3 - Minimizing Stress Corrosion in Wrought Heat Treata

Alloy Products

ble Aluminum

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

Determination of

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 B66U - Packaging/Packing of Aluminum and Magnesium Products
ASTM E399 - Plane-Strain Fracture Toughness of Metallic Matérials
ASTM E6¢2 - Sharp-Notch Tension Testing with Cylindrical Spécimens
2.3 U.S. Goyernment Publications: Available from Commanding Officer, Naval
Publications and Forms Center, 5801 Tapor Avenue, Philadelphia,| PA 19120.
2.3.1 Militgry Specifications:
MIL-H{0U8B8 - Heat Treatment of Aluminum Alloys
3. TECHNICAL REQUIREMENTS:
3.1 Composition: Shall conform to the féllowing percentages by weilght,
determined in accordance with AMS_ 2355 or MAM 2355:
min max
Copper 3.8 - 4.9
Magnesium 1.2 - 1.8
Manganese 0.36 - 0.9
Iron -- 0.30
Zing -- 0.25
Sil49con -- 0.20
Titanium -- C.15
Chromium -- 0.10
Other Impurities, each -- 0.05
Other—tapurities;—total == 015
Aluminum remainder

3.2 Condition:

3.2.1

Solution heat treated, stress relieved by stretchin

g to produce

a nominal permanent set of 2% but not less than 1-1/2% nor more than 3%, and

precipitation heat-treated.

Heat treatments shall be performed

in

accordance with MIL-H-6088 as applicable to 2024-T851 plate, or equivalent.

Plate shall receive no further straightening operations after stretching.
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3.3 Properties:

Plate shall conform to the following requirements:

3.3.1 Tensile Properties: Shall be as specified in Table I, determined in
accordance with AMS 2355 or MAM 23b5.
TABLE 1
Nominal Tensile Yield Strength ETongation
Thickness Specimen Strength at 0.2% Offset 1in 2 in. or 4D
Inches Orientation psi, min  psi, minimum %, minimum
1-1/2 to 2, incl Longitudinal 68,000 62,000 8
Long-Transverse 68,000 61,000 7
Short-Transverse 65,000 57,000 2
Over 2 to 3, inci Longitudinal 67,000 60,000 8
Long-Transverse 67,000 60,000 7
Short-Transverse 64,000 57,000 2
Uver 3 to 4, incl Longitudinal 67,000 59,000 7
Long-Transverse 67,000 59,000 6
Short-Transverse 64,000 57,000 2
Over 4 to 4, incl Longitudinal 66,000 58,000 6
Long-Transverse 665000 58,000 )
Short-Transverse 63,000 55,000 2
Over 5 to #, incl Longitudinal 65,000 57,000 6
Long-Transverse 65,000 56,000 5
Short-Transverse 62,000 54,000 2
TABLE I (SI)
Nomingl Tensile Yield Strength Elongation
Thickngss Specimen Strength at 0.2% Offset 1in 50.8 mm or 4D
Millimetres Orientation MPa, min MPa, min %, Min
38 to |51, ineh\* Longitudinal 469 427 8
Long-Transverse 469 421 7
Short-Transverse 448 393 2
Over 51 to +o5—ined Luns;tud;na} 462 414 8
Long-Transverse 462 414 7
Short-Transverse 441 393 2
Over 76 to 102, incl Longitudinal db2 407 7
Long-Transverse 462 407 6
Short-Transverse 441 393 2
Over 102 to 127, incl Longitudinal 455 400 6
Long-Transverse 455 400 6
Short-Transverse 434 379 2
Over 127 to 152, incl Longitudinal 448 393 6
Long-Transverse 448 386 5
Short-Transverse 427 372 2
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3.3.1.1

Tensile property requirements for plate under 1-1/2 inches (38 rmm) or

over 6 inches (152 mm) in nominal thickness shall be as agreed upon by

purchnaser and vendor.

3.3.2 Stress-Corrosion Resistance:;

When specified, specimens as in 4.5.2 from

plate 1.5 - 6 inches (38 - 152 mm), incl, in nominal thickness shall show
no evidence of stress-corrosion cracking when stressed to 50% of the
specified minimum long-transverse yield strength.

3.3.3 Fracture Toughness: Except as permitted by 3.3.4, plate shall meet the
following values of Kic» determined in accordance with ASTM E399. The
requ'i red cppr'impn orientation shall be as c'r_\er'i fied b“,’ purch:ser.

TABLE 11
KIC ksi Anch
Nominal Thickness L-T TFal S-L
Inches
1.500 to 2.000, incl 20 23 19
Uver 2.000 to 4.000, incl 26 22 20
uver 4.000 to o.0U0U, incl 25 21 21
TABLE I (ST)
kIc MPa m
nominal Thickness L-T T-L S—-L
MilTimetres
36.10 to bU.&0, incl 25.6 Z25.3 20.9
uver bLU.80 to 101560, incl 28.6 24,2 22.0
Uver 101T.6U0 to d52.4U, incl 27.5 23.1 23.1

3.3.4 Indicgtor Testsn™ I'ne proaucer may guarantee that plate meetd the fracture
tougnnpess (KIC) requirements based on correlation with notch|tensile
strenytn/tensile yield strength (NTS/TYS) ratio, deterwined in accordance
with p.3¢4%1 or correlation with tine short-bar fracture toughness results,
deteriined in accordance with 5.3.4.2 in lieu of determining|fracture
tougnness {3.3.3) provided correlTation nas been estabTished between the
two tests for the plate.

3.3.4.1 wTS/TYS Ratio: wotch tensile strength shall be determined in accordance

with ASTH EoUZ on specimens taken in both the longitudinal and
long-transverse directions. The values for each direction shall pe
divided by the tensile yield strength, determined for the same
direction, to obtain the NTS/TYS ratios.

3.3.4.2 >Short-sBar Test: Shall be not lower than the values for Kic specified

in Table II, determined in accordance with ARP 1704.
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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 shall be ultrasonically inspected in accordance with ASTM B594
and shall meet the requirements for Class A.

3.5 Tolerances: Shall conform to all applicable requirements of AMS 2202 or
MAM 220¢.

4. QUALITY ASSURANCE PRUVISIONS:

4.1 ResponfibiTity for Tnspection: The vendor of pTate shall supply all samples

for vefdor's tests and shall be responsible for performing all required
tests.| Results of such tests shall be reported to the purchaser as required
by 4.5{ Purchaser reserves the rignt to sample and to-perform any
confirpatory testing deemed necessary to ensure that,the plat¢ conforms to

the requirements of this specification.

4.2 Classification of Tests:

Acceptance Tests: Tests to determine conformance to requirgéments for

comppsition (3.1), lTong-transverse tensile properties and, when specified,
Tongftudinal, short-transverse, or beth, tensile properties|(3.3.1),
fracture toughness (3.3.3), ultrasenic soundness (3.4.1), and tolerances
(3.5) are classified as acceptance tests and shall be perfoymed on each
lot.

Peripdic Tests: Tests to determine conformance to reqguirem¢nts for

streps-corrosion resistance (3.3.2) are classified as periogic tests and
shalll be performed at a frequency selected by the vendor unless frequency
of testing is specified by purchaser.

4.3 Sanplipg: Shall be.din accordance with AMS 2355 or MAM 2355 amd the

followjng:

Tensfile specimens shall be taken with the axis of specimens|in the
longttransverse direction and, when specified, in the longitudinal,
shorgstransverse, or both directions.

Specimens for stress-corrosion testing shall be taken parallel to the

short-transverse grain direction from the center width of at least one
plate from each lot.

Speciniens for fracture-touyghness testing shall be taken from the center
width of at least one plate in each lot for each test direction specified.

4.4 Reports:

The vendor of piate shall furnish with each shipment a report stating that
the plate conforms to the chemical composition and showing the results of
tests on each inspection ot to determine conformance to the other
technical requirements of this specification. This report shall include
the purchase order number, inspection lot number, AMS 4221, size, and
guantity.
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