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Table 1 - Composition

Element Min Max
Carbon 0.95 1.20
Manganese -- 1.00
Silicon -- 1.00
Phosphorus -- 0.040
Sulfur -- 0.030
Chromium 16.00 18.00
Molybdenum 0.40 0.65
Nickel -- 0.75
Copper -- 0.50
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3.1.1  The 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 AMS2248.

3.2 Condition

The product shall be produced from billet created by consolidating pre-alloyed atomized powder using HIP. The product

shall be supplied in the following condition; hardness and tensile strength shall be determined in accordance with
ASTM A370:

3.2.1 Bars
Bars shall have hardngss not higher than 270 HBW, or equivalent (see 8.2).

3.2.1.1  Hexagons rggardless of size and bars 2.750 inches (69.85 mm) and under in-nominal digmeter or least distance
between pargllel sides shall be cold finished.

3.2.1.2 Bars, other than hexagons, over 2.750 inches (69.85 mm) in nominakdiameter or least digtance between parallel
sides shall be hot finished and annealed.

3.2.1.3 Bars shall ngt be cut from plate (see 4.4.5).
3.2.2 Wire
Wire shall be cold finished having tensile strength not higher than 130 ksi (896 MPa) or equivalent hardness (see 8.3).
3.2.3 Forgings
Forgings shall be as ordered.
3.2.4 Forging Stock
Forging stock shall be gs ordered by the.forging manufacturer.
3.3 Properties

The product shall copform{to- the following requirements; hardness testing shall be performgd in accordance with
ASTM A370:

3.3.1 Response to Heat Treatment

Specimens from product 0.375 inch (9.52 mm) and under in nominal thickness and specimens not less than 0.375 inch
(9.52 mm) thick in any dimension cut from larger product shall have hardness not lower than 58 HRC, or equivalent (see 8.2),
after being heated to 1875 °F + 10 °F (1024 °C £ 6 °C), held at heat for 30 minutes + 3 minutes, and cooled at a rate
equivalent to cooling in still air. Pyrometry shall be in accordance with AMS2750.

3.3.2 Macrostructure

Visual examination of transverse full cross sections from bars, billets, and forging stock, etched in hot hydrochloric acid in
accordance with ASTM E381, shall show no imperfections such as pipe, cracks, or segregation.

3.3.3 Decarburization

3.3.3.1  Bars and wire ordered ground, turned, or polished shall be free from decarburization on the ground, turned, or
polished surfaces.
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3.3.3.2 Allowable decarburization of bars, wire, and billets ordered for forging or to specified microstructural requirements

shall be as agreed upon by the purchaser and producer.

3.3.3.3 Decarburization of bars and wire to which 3.3.3.1 or 3.3.3.2 is not applicable shall be not greater than shown in

Table 2.

3.3.3.4 Decarburization shall be evaluated by one of the two methods of 3.3.3.4.1 or 3.3.3.4.2.

3.3.3.4.1 Metallogra

A cross section taken
to exceed 200X in a

Table 2A - Maximum decarburization, inch/pound units

Nominal Diameter or Distance

Total Depth of

Between Parallel Sides Decarburization
Inches Inches
Up to 0.500, incl 0.010
Over 0.500 to 1.000, incl 0.015
Over 1.000 to 1.500, Incl 0.020
Over 1.500 to 2.000, incl 0.025
Over 2.000 to 2.500, incl 0.030
Over 2.500 to 3.000, incl 0.035
Over 3.000 to 4.000, incl 0.045

Table 2B - Maximum decarburization, Sl units

Nominal Diameter or Distance

Total Depth of

Between Parallel Sides Decarburization
Millimeters Millimeters
Up to 12.70, incl 0.25
Over 12.70 to 25.40, incl 0.38
Over 25.40to 38.10, incl 0.51
Over 38.10 to 50.80/incl 0.64
Over 50.80 to ., 63:50, incl 0.76
Over 63.50 t6 ,76.20, incl 0.89
Over 76.20 to 101.60, incl 1.14

phic (Microscopic) Method

decarburization exceeding,the limits of Table 2.

rpendicular to the surface shall be etched and examined metallographicall

at a magnification not

e
é}ordance with ASTM E1077. The sample shall not show a layer of complete (ferrite) or partial

3.3.3.4.2 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 and protected during heat treatment to prevent changes in
surface carbon content. Samples may be tempered at the option of the producer. 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 2.

3.3.3.4.3 When determining the depth of decarburization, it is permissible to disregard local areas provided the
decarburization of such areas does not exceed the above limits by more than 0.005 inch (0.13 mm) and the
width is 0.065 inch (1.65 mm) or less.

3.3.3.4.4 In case of dispute, the total depth of decarburization determined using the microindentation traverse method

shall govern.
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3.4 Quality

The product as received by the purchaser shall be uniform in quality and condition, sound, and free from foreign materials
and from imperfections detrimental to usage of the product.

3.4.1 Bars shall, after removal of the standard machining allowance in accordance with AS1182, be free from seams,
laps, tears, and cracks open to the ground, turned, or polished surface.

3.4.2 Grain flow of die forgings, except in areas which contain flash-line end grain, shall follow the general contour of the
forgings showing no evidence of reentrant grain flow.

3.5 Tolerances

Bars and wire shall conform to all applicable requirements of AMS2241.

3.6 Exceptions
Any exceptions shall bge authorized by the purchaser and reported as in 4.4.6.
4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility fof Inspection

The producer of the prpduct shall supply all samples for the producer's tests and shall be responsilble for the performance
of all required tests. The purchaser reserves the right to sample and to pesform any confirmatory tesfing deemed necessary
to ensure that the prodluct conforms to specified requirements.
4.2 Classification of [Tests

421 Acceptance Tgsts

Composition (see 3.1)] response to heat treatment (see 3.3.1), macrostructure (see 3.3.2), and tqlerances (see 3.5) are
acceptance tests and ghall be performed on each-heat or lot as applicable.

4.2.2 Periodic Tests

Decarburization (see 3)3.3) and grain flow_of die forgings (see 3.4.2) are periodic tests and shall be performed at a frequency
selected by the produckr unless frequency of testing is specified by the purchaser.

4.3 Sampling and Tgsting

Shall be as follows:

4.3.1 Bars, wire, and forging stock shall be sampled in accordance with AMS2371.

4.3.2 Forgings shall be sampled in accordance with AMS2374.

4.4 Reports

The producer of the product shall furnish with each shipment a report showing the producer's name, country where the
metal was melted (e.g., final melt in the case of metal processed by multiple melting operations), and the following results
of tests and relevent information:

44.1 For Each Heat

Composition
Macrostructure
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