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2.1 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

AMS2232

AMS2259

AMS2370

AMS2761

AMS2807

AST7766

2.2 ASTM Publicatiohs

Tolerances Carbon Steel, Sheet, Strip, and Plate

Chemical Check Analysis Limits Wrought Low-Alloy and Carbon Steels

Quality Assurance Sampling and Testing Carbon and Low-Alloy Steel Wrought Products and Forging Stock
Heat Treatment of Steel Raw Materials

Identification Carbon and Low-Alloy Steels, Corrosion- and Heat-Resistant Steels and Alloys Sheet, Strip,
Plate, and Aircraft Tubing

Terms|Used in Aerospace Metals Specifications

Available from ASTM |International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohoftken, PA 19428-2959,

Tel: 610-832-9585, wwpw.astm.org.

ASTM A370

ASTM A751

ASTM E112

ASTM E140

ASTM E290

2.3 Definitions
Terms used in AMS arg defined in AS7766.
3. TECHNICAL REQUIREMENTS

3.1 Composition

Mechahical Testing of Steel Products
Chemigal Analysis of Steel Products
Determjining Average Grain Size

Hardngss Conversion Tables for Metals Relationship Among Brinell Hardness, Vickers Hardness, Rockwell
Hardngss, Superficial Hardness, Knoop Hardness, Scleroscope Hardness, and Le¢b Hardness

Bend Testing of Material for Ductility

Shall conform to the percentages h‘,’ \Alnighf shown-in Table 1 _determined-in-accordance with ASTM A751 or by other
analytical methods acceptable to purchaser.

Table 1 - Composition

Grade 1020 1020 1025 1025
Type1 Type1 Type2 Type?2
Element Min Max Min Max
Carbon 0.17 0.23 0.22 0.28
Manganese 0.30 0.60 0.30 0.60
Phosphorus - 0.040 -- 0.040

Sulfur -- 0.050 - 0.050
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3.1.1

or reported unless used to satisfy the average grain size requirements of 3.3.3.

3.1.2

Aluminum, vanadium, and columbium (niobium) are optional grain refining elements and need not be determined

Producer may test for any element not listed in Table 1 and include this analysis in the report of 4.5. Reporting of

any element not listed in the composition table is not a basis for rejection, unless limits of acceptability are specified
by the purchaser.

3.1.3

Check Analysis

Composition variations shall meet the applicable requirements of AMS2259.

3.2 Condition

The product shall be supplied in the conditions as stated in 3.2.1 and 3.2.2; heat treating, when used, shall be performed in

accordance with AMS2
3.2.1  Sheet and Strif
Hot or cold rolled, anne

3.2.2 Plate

Hot rolled, annealed, slib-critically annealed or normalized, and descaled.

3.2.2.1 If allowed by

descaled as
3.3 Properties
The product shall confa

3.3.1

Tensile Properties

Shall be as shown in Table 2:

76T as speciied for both Type T and Type 2.

Table 2 - Minimum tensile properties

aled, sub-critically annealed or normalized, and cold finished.

the purchaser, cold rolled, annealed, sub-critically annealed or normali
necessary, having hardness not higher than 25HRC, or equivalent (see 8.2).

rm to the following requirements. Tensile tests shall be performed in accord

Property

Value

Tensile Strength
Yield"Strength at 0.2% Offset
Elongation in 2 Inches (50 mm) or 4D

55 ksi (379 MPa)
36 ksi (248 MPa)

22%

3.3.11

3.3.1.2

For each 2 Ksi 3 S
minimum of 10% is permissible.

ved, if necessary, and

ance with ASTM A370.

id elongation of 1% to a

Unless otherwise specified, the strain rate shall be set at 0.005 in/in/min (0.005 mm/mm/min) and maintained

within a tolerance of £0.002 in/in/min (0.002 mm/mm/min) through 0.2% offset yield strain. After the yield strain,
the speed of the testing machine shall be set between 0.05 in/in and 0.5 in/in (0.05 mm/mm and 0.5 mm/mm) of
the length of the reduced section (or distance between the grips for specimens not having a reduced section) per
minute. Alternatively, an extensometer and strain rate indicator may be used to set the strain rate between
0.05 in/in/min and 0.5 in/in/min (0.05 mm/mm/min and 0.5 mm/mm/min).

3.3.2 Bending

Sheet and strip shall be tested in accordance with ASTM E290. Samples shall be nominally 0.75 inch (19.0 mm) in width
and testing shall be performed at room temperature. Samples shall be tested with the axis of bending parallel to the direction
of rolling. Samples shall withstand bending, without cracking, through the angle and bend radius shown in Table 3. In case
of dispute, the results of tests using the guided bend test of ASTM E290 shall govern.
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Table 3 - Bend requirements

Bend Angle Bend Radius
Degrees t = nominal thickness
180 1/2t

3.3.3 Average Grain Size
Average grain size shall be determined by either 3.3.3.1 or 3.3.3.2.
3.3.3.1  Shall be ASTM No. 5 or finer, determined in accordance with ASTM E112.

3.3.3.2 The product of a heat shall be considered to have an ASTM No. 5 or finer austenitic grain size if one or more of
the following are determined by heat analysis (see 8.6):

3.3.3.2.1  Atotal alurhinum content of 0.020 to 0.050%.
3.3.3.2.2  An acid soluble aluminum content of 0.015 to 0.050%.
3.3.3.2.3 A vanadiur content of 0.02 to 0.08%.

3.3.3.2.4 A columbiym (niobium) content of 0.02 to 0.05%.

3.4 Quality

The product, as receivegd by purchaser, shall be uniform in quality and<ondition, sound, and free from foreign materials and
from imperfections detjmental to usage of the product.

3.5 Tolerances
Shall conform to all applicable requirements of AMS2232.
3.6  Exceptions
Any exceptions shall bg authorized by the purehaser and reported as in 4.4.3.
4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility forf Inspection

The producer of the prgduct shall supply all samples for producer's tests and shall be responsible fgr the performance of all

required tests. Purchaskrreserves the right to sample and to perform any confirmatory testing deemed necessary to ensure
that the product conforms-te-specifiedreguirements:

4.2 Classification of Tests

All technical requirements are acceptance tests and shall be performed on each heat or lot as applicable. If grain refining
elements (3.3.3.2) are not present, the ASTM E112 grain size test (3.3.3.1) shall be conducted on each lot.

4.21 If grain refining elements (3.3.3.2) are present, the ASTM E112 grain size test (3.3.3.1) shall be conducted on a
periodic basis and shall be performed at a frequency selected by the producer (not to exceed 1 year) unless
frequency of testing is specified by purchaser.

4.3 Sampling and Testing

Shall be in accordance with AMS2370 and the following:

4.3.1 When a statistical sampling plan has been agreed upon by purchaser and producer, sampling shall be in
accordance with such plan in lieu of sampling as in 4.3, and the report of 4.4 shall state that such plan was used.
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