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AMS2300 Steel Cleanliness, Premium Aircraft-Quality Magnetic Particle Inspection Procedure
AMS2370 Quality Assurance Sampling and Testing, Carbon and Low-Alloy Steel Wrought Products and Forging Stock
AMS2807 Identification Carbon and Low-Alloy Steels, Corrosion and Heat-Resistant Steels and Alloys Sheet, Strip,

Plate, and Aircraft Tubing
AS7766 Terms 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 A255  Determining Hardenability of Steel

ASTM A370 Mechgnical Testing of Steel Products
ASTM A751 Chemigcal Analysis of Steel Products
ASTM E45 Determining the Inclusion Content of Steel
ASTM E112 Determining Average Grain Size

ASTM E140 Convefsion Tables for Metals Relationship Among Brinell Hardness, Vickers Hardness, Rockwell
Hardness, Superficial Hardness, Knoop Hardness, Seleroscope Hardness, and Legb Hardness

ASTM E1077 Estimdting the Depth of Decarburization of Steel\Specimens
3. TECHNICAL REQUIREMENTS
3.1 Composition

Shall conform to the percentages by weight shown in Table 1, determined by wet chemical methgds in accordance with
ASTM A751, or by othgr analytical methods«aceeptable to purchaser:

Table 1 - Composition

Element Min Max
Carbon 0.33 0.38
Manganese 0.60 0.90
Silicon 0.40 0.60
Phosphorus - 0.010
Sulfur -- 0.010
Chromium 0.65 0.90
Nickel 1.65 2.00
Molybdenum 0.30 040
Vanadium 0.17 0.23
Copper -- 0.35

3.1.1  Producer may test for any element not listed in Table 1 and include this analysis in the report of 4.4. 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.

3.1.2 Check Analysis

Composition variations shall meet the applicable requirements of AMS2259, except that carbon shall vary not more than
0.01 under minimum or over maximum and no variation over maximum will be permitted for phosphorus and sulfur.
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3.2 Melting Practice

Steel shall be multiple melted using vacuum consumable electrode practice in the remelt cycle.

3.3 Condition

The product shall be supplied in the following condition; hardness shall be determined in accordance with ASTM A370:
3.3.1  Sheet and Strip

Cold finished, bright or atmosphere annealed, and descaled if necessary, or hot rolled, annealed, and descaled, unless
otherwise ordered, having hardness not higher than 30 HRC or equivalent (see 8.2).

3.3.2 Plate

Hot rolled, annealed, aLd descaled having hardness not higher than 30 HRC or equivalent (se€/8.2).

3.3.2.1 If allowed by purchaser, cold rolled, annealed, and descaled having hardness not higher than 30 HRC or
equivalent (9ee 8.2).

3.3.3  When product |s ordered spheroidize annealed, hardness shall be not higherthan 100 HRB pr equivalent (see 8.2).
3.4 Properties

The product shall conform to the following requirements; hardness and tensile testing shall be performed in accordance
with ASTM A370:

3.4.1  Micro-Inclusion Rating of Each Heat
No specimen shall excged the limits shown in Table 2, determined in accordance with ASTM E45, Method D.

Table 2 - Micro-inclusion rating limits

A A B B C C 1 D
Limits Thin Heavy Thin Heavy Thin Heavy THin Heavy
Worst Field Beverity 2.0 1.0 1.5 1.0 1.5 1.0 15 1.0
Worst Field Frequency, maximum a 1 a 1 a 1 i 3
Total Rateable Fields
Frequency, maximum b 1 b 1 b 1 q 3

a - Combined|A+B+C, not-more than three fields.
b - Combined|A+B+C, not more than five fields.
¢ - Any number of\lewer rateable D-type thin fields per specimen is permitted.

3.4.1.1  Thickness of the D-type heavy shall not exceed 0.0005 inch (0.012 mm).

3.4.1.2 A rateable field is defined as one that has a type A, B, C, or D inclusion rating of at least 1.0 thin or heavy in
accordance ASTM E45 (see 8.3).

3.4.2 Average Grain Size of Plate, Sheet and Strip

Shall be ASTM No. 5 or finer, determined in accordance with ASTM E112.

3.4.3 Hardenability of Each Heat

Shall be J1/16 inch (1.6 mm) = 58 HRC maximum and J15/16 inch (23.8 mm) = 47 HRC minimum, determined in accordance

with ASTM A255 except that the steel shall be normalized at 1700 °F + 10 °F (925 °C £ 5 °C) and the test specimen
austenitized at 1625 °F + 10 °F (885 °C + 5 °C). Cast specimens do not need to be normalized.
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3.4.4 Decarburization of Each Lot

Decarburization shall be evaluated by one of the methods of 3.4.4.1 or 3.4.4.2.

3.44.1 Metallographic (Microscopic) Method

A cross section taken perpendicular to the surface shall be prepared in accordance with ASTM E1077, etched, and
examined metallographically at a magnification not to exceed 200X. The specimen shall not show a layer of complete
(ferrite) or partial decarburization exceeding the limits of Table 3.

3.4.4.2 Hardness Traverse (Microindentation) Method

The total depth of decarburization shall be determined by a traverse method using microindentation hardness testing in
accordance with ASTM E1077. Samples shall be hardened but untempered and protected during heat treatment to prevent

changes in surface carpon content. Measurements shall be far enough away from any adjacent surface to be uninfluenced
by any decarburization|on the adjacent surface. Acceptance shall be as listed in Table 3.

Table 3A - Maximum decarburization limits, inch/pound units

Nominal Thickness Total Depth of Decarhurization
Inches Inches
Up to 0.500, incl 0.015
Over 0.500 to 1.000, incl 0.025
Over 1.000 0.035

Table 3B - Maximum decarburization limits, SI units

Nominal Thickness Total Depth of Decarburization
Millimeters Millimeters
Up to 12.50, incl 0.38
Over 12.50 to 25.00, incl 0.62
Over 25.00 0.88

3.4.4.3 When determining the depth of decarburization, it is permissible to disregard local areas provided the
decarburizatjon of such areas does.not exceed the above limits by more than 0.005 inch (.13 mm) and the width
is 0.065 incH (1.65 mm) or less.

3.4.4.4 Inthe case of dispute, the total depth of decarburization determined using the microindentation hardness traverse
method shal| govern.

3.4.5 Response to Heat Tfeatment

Specimens shall meet_the requirements shown in Table 4 after being hardened by heatingl to 1625 °F + 25 °F
(885 °C £ 15 °C), holding at heat for 60 minutes + 5 minutes, and quenching in oil, and tempered by heating to a temperature
between 400 °F and 500 °F (205 °C and 260 °C), holding at heat for not less than 2 hours, and cooling in air or at a rate
equivalent to air cooling or faster.
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Table 4A - Minimum tensile properties, inch/pound units

Property Value
Tensile Strength 240 ksi
Yield Strength at 0.2% Offset 210 ksi
Elongation in 2 inches or 4D, min
Nominal Thickness, Inches

Up to 0.070, incl 5%

Over 0.070 to 0.249, incl 6%

Over 0.249 8%

Table 4B - Minimum tensile properties, Sl units

3.4.5.1 Unless othe
within a tole
the speed of
the length of]
minute. Alte
0.05 in/in/mi

3.5 Quality

Property Value
Tensile Strength 1655 MPa
Yield Strength at 0.2% Offset 1450 MPa
Elongation in 50 mm or 4D, min
Nominal Thickness, Millimeters
Up to 1.75, incl 5%
Over 1.75 10 6.25, incl 6%
Over 6.25 8%
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with AMS2252.

average frequency (F)

Any exceptions shall be authorized by the purchaser and reported as in 4.4.1.

4. QUALITY ASSURANCE PROVISIONS

41

Responsibility for Inspection

The producer of the product shall supply all samples for producer's tests and shall be responsible for the performance of all
required tests. Purchaser reserves the right to sample and to perform any confirmatory testing deemed necessary to ensure
that the product conforms to specified requirements.
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