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2.2 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9585, www.astm.org.

ASTM B594 Ultrasonic Inspection of Aluminum-Alloy Wrought Products
ASTM B645 Linear-Elastic Plane-Strain Fracture Toughness Testing of Aluminum Alloys
ASTM B660 Packaging/Packing of Aluminum and Magnesium Products

ASTM B666/B666M Identification Marking of Aluminum and Magnesium Products

ASTM E399 Linear-Elastic Plane-Strain Fracture Toughness of Metallic Materials

ASTM G34 Exfoliation Corrosion Susceptibility in 2XXX and 7XXX Series AluminuimAlloys (EXCO Test)

ASTM G47 Determining Susceptibility to Stress-Corrosion Cracking of 2XXX and XXX Aluminum Alloy
Products

2.3  ANSI Accredited|Publications

Copies of these documlents are available online at https://webstore.ansi.orgk

ANSI H35.1/H35.1M | Standard Alloy and Temper Designation Systemfor Aluminum
ANSI| H35.2 Dimensional Tolerances for Aluminum Mill‘Products

ANSI H35.2M Dimensional Tolerances for AluminutMill Products (Metric)
2.4 Definitions
Terms used in AMS arg¢ defined in AS7766 and as follows:
241 PARENT PLATE

A plate that has been grocessed to final temper as a single unit. The parent plate may subsequently|be cut into two or more
smaller plates to provide the required:width and length.
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3. TECHNICAL REQUIREMENTS

3.1 Composition

Shall conform to the percentages by weight shown in Table 1, determined in accordance with AMS2355.

Table 1 - Composition

3.2 Condition

Solution heat treated 3
produce a permanent

composition, and prior
3.2.1 Plate shall rec{
3.3 Properties

Plate shall conform to
as specified herein.

Element Min Max
Silicon - 0.10
Iron - 0.10
Copper 2.5 3.1

Manganese 0.10 0.50
?V.Iagllubiulll == 025
Zinc - 0.05
Titanium - 0.12
Lithium 1.1 1.7

Zirconium 0.08 0.15
Other Elements, each - 0.05
Other Elements, total - 0.15

bive no further straightening operations after stretching.

t 980 to 1000 °F (527 to 538 °C) and rapidly cooled in a suitable quenchin
set of at least 2.75% but not more than’6.75%; artificially aged to

ANSI H35.1/H35.1M) at 320 °F (160 °C) for 20 to 48 hours. Agding time shall be dependent U

processing. Heat treatment shall be perfermed in accordance with AMS2772.

he following requirements, determined on the mill produced size in accorda

) medium; stretched to
- T87 temper (refer to
pon section thickness

nce with AMS2355 and
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3.3.1

Tensile Properties

Shall be as shown in Table 2.

3.3.1.1

Table 2A - Minimum tensile properties, inch/pound units

Thickness Ultimate Tensile Yield Strength  Elongation in
Inclusive Grain Strength at 0.2% Offset 2 Inches or 4D
Temper Inches Direction ksi ksi %
-T87  1.500 to 2.000 L 64.0 58.0 10
LT 66.0 60.0 8
ST 65.0 57.0 2
2.001 to 2.500 L 63.0 57.0 9
LT 65.0 59.0 7
ST 64.0 56.0 2
2.501 to 3.000 L 62.0 57.0 9
LT 64.0 58.0 i’
ST 62.0 55.0 2
3.001 to 4.000 L 62.0 57.0 5
LT 62.0 57.0 4
ST 59.0 540 1.
4.001 to 5.000 L 61.0 56.0 5
LT 61.0 56.0 4
ST 58.0 52.0 1.
5.001 to 6.000 L 60.0 55.0 5
LT 60.0 55.0 4
ST 57:0 52.0 1.

Table 2B - Minimum tensile properties, Sl units

Thickness Ultitnate Tensile Yield Strength  Elongation in  Elgngation in
Inclusive Grain Strength at 0.2% Offset 50.8 mm or 4D 5D|or 5.65 VA

Temper Millimeters Directign MPa MPa % %
-T87 38.1 to 50.8 L 441 400 10 9
=T 455 414 8 7
ST 448 393 2 2
50.9 to 63,5 L 434 393 9 8
LT 448 407 7 6
ST 441 386 2 2
63.4to 76.10 L 427 393 9 8
LT 441 400 7 6
ST 427 379 2 2
76.20 to 101.60 L 427 393 5 4
LT 427 393 4 3

ST 407 372 1.5 1.5
101.62 to 127.00 L 421 386 5 4
LT 421 386 4 3

ST 400 359 1.5 1.5
127.02 to 152.40 L 414 379 5 4
LT 414 379 4 3

ST 393 359 1.5 1.5

Mechanical property requirements for product outside of the range covered by 1.1 shall be agreed upon between
purchaser and producer and reported per 4.4.1 (see 8.5).
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3.3.2 Corrosion-Resistance

3.3.2.1  Stress-Corrosion Resistance

Direct tension specimens machined and tested in accordance with ASTM G47 shall show no evidence of stress corrosion
failure when stressed in the short-transverse direction at 30.0 ksi (207 MPa) and exposed for 30 days; plate thicknesses
3.001 to 5.100 inches (76.22 to 129.54 mm) shall show no evidence of stress corrosion failure when stressed in the short-
transverse direction at 45 ksi (310 MPa) and exposed for 30 days.

3.3.2.2 Exfoliation Corrosion Resistance

When required by the purchaser, specimens from preproduction plates shall show exfoliation corrosion resistance equal to

or better than EB when tested at the T/10 plane in accordance with ASTM G34.

3.3.2.3

After such tr
3.3.2.4  Fracture Tol
Plane strain fracture tg
the requirements of AS
shown in Table 3. For
test direction, specime

shall be centered at T/
3.000 inches (76.2 m

it
specimen ligament siz

release if the following

3.3.24.1 The B dim
given plats
3.3.2.4.2 The specir
3.3.24.3 Allfracturg
of ASTM H
3.3.24.4 Ifthe only

patment, if all specified properties are met, the plate is acceptable.

ghness

ughness shall be determined in accordance with ASTM E399 @nd ASTM B6
TM E399, or a Kq “usable for lot release” in accordance with ASTM B645 shal
| -T and T-L test directions, use specimens with 1.5 inch{(38.1 mm) minimum
h thickness should be maximized to the nearest 0.25.in¢h (6.35 mm). L-T, T|
P for plate 3.000 inches (76.2 mm) and under in nominal thickness and cente

(W - a) or crack length, then the fracture toughness (Ka) of the specimen w
conditions are met:

ension of the specimen tested shall be’the maximum possible up to 2.5 in
thickness.

nen centerline location shall bemaintained at the specified plate thickness lo

toughness validity checks'except specimen thickness, crack length or Pmax/P
399 or ASTM B645.

nvalidity with B = 135 inches (38.1 mm) is Pmax/Paq, test result is acceptable fg

Table 3A - Minimum fracture parameters, inch/pound units

Required Minimum Plane-

Plate not meeting the requirements of 3.3.2.1 or 3.3.2.2 may be given additional precipitation heat treatment.

45. A valid Kic meeting
meet the requirements
thickness. For the S-L
L, and S-L specimens
ed at T/4 for plate over

in nominal thickness. If a valid Kic or Kq “usable forlot release” cannot be obtdined due to insufficient

ill be acceptable for lot

hes (63.5 mm) for the

cation.

a shall meet the criteria

r lot release.

Thickness Strain Fracture Toughness
Inclusive Specimen Kic
Temper Inches Orientation ksi-in'?
-T87  1.500 to 3.000 L-T 32
T-L 27
S-L 20
3.001 to 4.000 L-T 31
T-L 27
S-L 20
4.001 to 5.000 L-T 30
T-L 26
S-L 18
5.001 to 6.000 L-T 29
T-L 25
S-L 18
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Table 3B - Minimum fracture parameters, S| units

Required Minimum Plane-

Thickness Strain Fracture Toughness
Inclusive Specimen Kic
Temper Millimeters Orientation MPa-m'?
-T87 38.10to 76.10 L-T 35
T-L 30
S-L 22
76.20 to 101.60 L-T 34
T-L 30
S-L 22
101.62 to 127.00 L-T 33
I-L 29
S-L 20
127.02 to 152.40 L-T 32
T-L 27
S-L 20

3.4 Quality

Plate, as received by p
imperfections detrimer
rejection.

3.4.1
3.5 Tolerances
Shall conform to all ap
3.6  Exceptions

Any exceptions shall b
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ign materials and from
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4.2 Classification of Tests

4.2.1

Acceptance Tests

Composition (3.1) is an acceptance test and shall be performed on each ingot or each group of ingots poured simultaneously
from the same source of molten metal. Tensile properties (3.3.1), fracture toughness (3.3.2.4), and ultrasonic inspection
(3.4.1) are acceptance tests and shall be performed on each parent plate.

4.2.2 Periodic Tests

Stress-corrosion resistance (3.3.2.1) is a periodic test and shall be performed at a frequency selected by the producer
unless frequency of testing is specified by purchaser.
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