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AMS2772

AS7766 Terms

Heat Treatment of Aluminum Alloy Raw Materials

Used in Aerospace Metals Specifications

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

ASTM B645

ASTM B660

Ultrasonic Inspection of Aluminum-Alloy Wrought Products

Linear-Elastic Plane-Strain Fracture Toughness Testing of Aluminum Alloys

Packaging/Packing of Aluminum and Magnesium Products

ASTM B666/B666M
ASTM E399
ASTM E466
ASTM G34

ASTM G47

2.3 ANSI Accredited
Copies of these docunm
ANSI H35.1/H35.1M
ANSI H35.2

ANSI H35.2M

2.4 Definitions
Terms used in AMS ar

3. TECHNICAL REQ

Identification Marking of Aluminum and Magnesium Products
Linear-Elastic Plane-Strain Fracture Toughness of Metallic Materials
Conducting Force Controlled Constant Amplitude Axial FatigGe Tests of Mg
Exfoliation Corrosion Susceptibility in 2XXX and 7XXX{Series Aluminum Al

Determining Susceptibility to Stress-Corrosion. Cracking of 2XXX and
Products

Publications

ents are available online at https://webstore.ansi.org/.

Standard Alloy and Temper Designation System for Aluminum
Dimensional Tolerancesfor-Aluminum Mill Products

Dimensional Toleranges for Aluminum Mill Products (Metric)

b defined inAS7766.

UJIREMENTS

3.1 Composition

tallic Materials
oys (EXCO Test)

Y XXX Aluminum Alloy

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

Element Min Max
Silicon - 0.06
Iron - 0.08
Copper 1.9 2.3
Manganese -- 0.04
Magnesium 1.5 1.8
Chromium - 0.04
Zinc 71 8.3
Titanium - 0.06
Zirconium 0.05 0.15
Other Elements, each - 0.05
Other Elements, total - 0.15
Aluminum remainder

3.2 Condition

Solution heat treated,
heat treated to the -T|
performed in accordan

3.2.1 Plate shall recgive no further straightening operations after stretching.

3.3 Properties
Product shall conform

3.3.1  Tensile proper

stretched to produce a permanent set of not less than 1-1/2% naer.more tha
7651 temper (refer to ANSI H35.1/H35.1M). Solution and precipitation h
ce with AMS2772 as applicable to 7XXX alloys. The actual practices are con

o the following requirements, determined inv@ccordance with AMS2355 on th
ies shall be as shown in Tables 2A and’2B.

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

n 3%, and precipitation
pat treatment shall be
sidered proprietary.

e mill-produced size:

Tensile Yield Strength Elongation in

Nominal Thickness Strength at 0.2% Offset 2 Inches or 4D
Inchgs Grain Rirection ksi ksi %
L L 80.0 76.0 10
1.000 to 1.$00, incl LT 80.0 73.0 9
L 79.0 75.0 10
1.501 to 2.000, incl LT 80.0 73.0 9
ST 78.0 68.0 6
L 78.0 74.0 9
2.001 to 3.000incl LT 79.0 72.0 8
ST 77.0 68.0 4
L 78.0 74.0 9
3.001 to 4.000, incl LT 78.0 71.0 6
ST 77.0 67.0 3
L 77.0 74.0 8
4.001 to 5.000, incl LT 78.0 71.0 5
ST 76.0 67.0 3
L 76.0 74.0 7
5.001 to 6.000, incl LT 77.0 71.0 5
ST 75.0 67.0 3
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Table 2B - Minimum tensile properties, Sl units

Tensile Yield Strength Elongation in

Nominal Thickness Strength at 0.2% Offset 50.8 mm or 4D
Millimeters Grain Direction MPa MPa %
. L 552 524 10
25.40to 38.10, incl LT 552 503 9
L 545 517 10
38.12to 50.80, incl LT 552 503 9
ST 538 469 6
L 538 510 9
50.82to 76.20, incl LT 545 496 8
ST 531 469 4
L 538 510 9
76.22 to 1(J71.60, incl LT 538 490 6
ST 531 462 3
L 531 510 8
101.62 to 147.00, incl LT 538 490 5
ST 524 462 3
L 524 510 7
127.02 to 142.40, incl LT 531 490 5
ST 517 462 3

3.3.1.1

3.3.2

Shall be not lower than

3.3.3

Specimens cut from plg
Figure 2, of ASTM G34.

3.34

When specified, speci
stress-corrosion cracki

3.3.5

Plane strain fracture tqughness shall be tested in accordance with ASTM E399 and ASTM B645.

Mechanical property requirements for product outside the range‘Covered by 1.1 shall be

the purchasgr and producer and reported per 4.4.1 (see 8.5).

Electrical Conquctivity

Exfoliation-Cornfrosion Resistance

Stress-Corrosipn Cracking

Fracture Toungness

39.0% IACS (International Annealed.Copper Standard) (22.6 MS/m).

te shall not exhibit exfoliation.corrosion at the T/2 plane greater than that illust

mens from plate ‘shall be tested in accordance with ASTM G47 and shal
Ng when stressed in the short-transverse direction to 25 ksi (172 MPa).

agreed upon between

rated by Photograph B,

show no evidence of

A valid Kic meeting the

requirements of ASTM E399, or a Ka “usable for lot release” in accordance with ASTM B645, shall meet or exceed the

values shown in Tables 3A and 3B.

Table 3A - Minimum Kic and Kaq “usable for lot release” fracture toughness, inch/pound units

Nominal Thickness

L-T Orientation

T-L Orientation

S-L Orientation

Inches ksivinch ksivinch ksivinch
1.000 to 1.500, incl 35 27 -
1.501 to 2.000, incl 32 27 -
2.001 to 3.000, incl 29 25 23
3.001 to 4.000, incl 25 23 22
4.001 to 5.000, incl 24 21 21
5.001 to 6.000, incl 23 20 20



https://saenorm.com/api/?name=0472c2b9875921cec1f2e0dfcc85d923

SAE INTERNATIONAL AMS4351™B Page 5 of 8

Table 3B - Minimum Kic and Kq “usable for lot release” fracture toughness, Sl units

Nominal Thickness L-T Orientation T-L Orientation S-L Orientation
Millimeters MPavm MPavm MPaVm
25.40to 38.10, incl 38 30 --
38.12to 50.80, incl 35 30 --
50.82to 76.20, incl 32 27 25
76.22 to 101.60, incl 27 25 24
101.62 to 127.00, incl 26 23 23
127.02 to 152.40, incl 25 22 22

3.3.6 Fatigue Resistance

When specified, 3.000- to 6.000-inch (76.20- to 152.40-mm) thick plate shall be tested in accordance with ASTM E466.

When tested at a strgss ratio of R = 0.1 at a maximum stress of 35.0 ksi (241 MPa), the 'fatigue life shall meet the
requirements of Table #.

Table 4 - Fatigue life requirements

Minimum Cycles per Test 90000 cycles
Lot Log Average of Four Tests, Min [120000<«ycles
Runout 200000 cycles

3.4 Quality
Products, as received py the purchaser, shall be uniform in quality-and condition, sound, and free| from foreign materials
and from conditions defrimental to usage of the plate. Any detrimental conditions found during the cugtomer’s manufacturing
process are subject to fejection.

3.4.1 Each plate shall be subjected to ultrasonic inspection in accordance with ASTM B594 anf shall meet ultrasonic
Class A requirgments, as described in ASTM B594.

3.5 Tolerances
Shall conform to all applicable requirements/of ANSI H35.2 or ANSI H35.2M.
3.6 Exceptions
Any exceptions shall bg authorized by the purchaser and reported as in 4.4.1.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for Inspection

The producer of the products shall supply all samples for the producer’s tests and shall be responsible for the performance
of all required tests. The purchaser reserves the right to sample and to perform any confirmatory testing deemed necessary
to ensure that the products conform to specified requirements.

4.2 Classification of Tests

421 Acceptance Tests

Composition (see 3.1), tensile properties (see 3.3.1), electrical conductivity (see 3.3.2), tolerances (see 3.5), ultrasonic

inspection (see 3.4.1), fracture toughness (see 3.3.5), stress-corrosion cracking (when specified) (see 3.3.4), and fatigue
(when specified) (see 3.3.6) are acceptance tests and, except for composition, shall be performed on each inspection lot.
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4.2.2 Periodic Tests

Exfoliation-corrosion resistance (see 3.3.3) is a periodic test and shall be performed at a frequency selected by the producer,
unless frequency of testing is specified by the purchaser.

4.3 Sampling and Testing

Shall be in accordance with AMS2355 and the following:

4.3.1 Specimens for tensile testing shall be taken and tested in both the longitudinal and long-transverse directions.
Specimens for tensile testing shall also be taken and tested in the short-transverse direction for plate 1.501 inches
(38.12 mm) and thicker.

4.3.2 Electrical conductivity shall be determined on the mill-finished surface of the tensile sample from which the tensile
test specimen |s taken.

4.3.3 Specimens forffracture toughness testing shall be taken and tested in both the L-T and.T-L grientations. Specimens
for fracture toughness testing shall also be taken and tested in the S-L orientation fopplate 2.p01 inches (50.82 mm)
and thicker. THe test specimens shall meet the following requirements:

4.3.3.1 For L-T and(T-L test orientations of plate 1.000 to 2.000 inches (25.40 16~50.80 mm) in pominal thickness, use

specimens having a width (W) of 4.0 inches (102 mm) and a thickness (B) of the full platg thickness.
4.3.3.2 For L-T and [T-L test orientations of plate 2.001 to 6.000 inches (50.82 to 152.40 mm) in hominal thickness, use
specimens having a width (W) of 4.0 inches (102 mm) and a thickness (B) of 2.0 inches (p0.8 mm).

4.3.3.3 For plate 2.001 to 4.000 inches (50.82 to 101.60 mm) infieminal thickness, the L-T and T-L specimens shall be
centered at /2.

4.3.3.4 For plate 4.001 to 6.000 inches (101.62 to 152.40-mm) in nominal thickness, the L-T and [T-L specimens shall be
centered at /4.

4.3.3.5 For the S-L|test orientation of plate 2:001 to 2.599 inches (50.80 to 66.01 mm) in rominal thickness, use
specimens having a width (W) of 1.5 inches (38.1 mm) and a thickness (B) of 0.75 incheq (19.0 mm).

4.3.3.6 For the S-L|test orientation of(plate 2.600 to 3.199 inches (66.04 to 81.25 mm) in rfominal thickness, use
specimens having a width (W)_of 2.0 inches (50.8 mm) and a thickness (B) of 1.0 inches {25.4 mm).

4.3.3.7 For the S-L|test orientation of plate 3.200 to 3.799 inches (81.28 to 96.49 mm) in rfominal thickness, use
specimens having a width (W) of 2.5 inches (63.5 mm) and a thickness (B) of 1.25 incheq (31.7 mm).

4.3.3.8 For the S-L [testyorientation of plate 3.800 to 5.000 inches (96.52 to 127.00 mm) in pominal thickness, use
specimens having a width (W) of 3.0 inches (76.2 mm) and a thickness (B) of 1.5 inches {38.1 mm).

4.3.3.9 For the S-L test orientation of plate 5.001 to 6.000 inches (127.02 to 152.40 mm) in nominal thickness, use
specimens having a width (W) of 4.0 inches (101.6 mm) and a thickness (B) of 2.0 inches (50.8 mm).

4.3.3.10 For plate 2.001 to 6.000 inches (50.82 to 152.40 mm) in nominal thickness, the S-L specimens shall be centered
at T/2.

4.3.4 Two specimens for fatigue testing shall be taken from each end of the parent plate in the long-transverse grain
direction. These specimens are to be removed from the T/2, W/2 location. Fatigue testing shall be conducted in air
at 70 °F £ 5 °F (21 °C £ 3 °C) with a relative humidity of 30 to 50% using a frequency of 10 to 50 Hz. The test
specimens shall meet the following requirements:

4.3.4.1 Fatigue samples shall be machined to ASTM E466, Figure 1. The specimen shall have a 0.500-inch (12.70-mm)

gauge diameter, a 2.00-inch (50.80-mm) gauge section, and a 3.0-inch (76.20-mm) fillet radius. The grip section
may be varied to fit different grip configurations but should have no less than a 1.0-inch (25.4-mm) diameter.
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