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Quality Assurance Sampling and Testing, Corrosion and Heat Resistant Steels and
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TABLE 1 - Composition

Element min max
Carbon 0.20 0.25
Manganese -- 1.00
Silicon 0.20 0.60
Phosphorus -- 0.040
Sulfur -- 0.030
Chromium 11.00 13.50
Nickel 0.50 1.00
Molybdenum 0.75 1.25
Tungsten 0.75 1.25
Vanadium 0.17 0.30
Copper -- 0.50
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3.1.1 Check Analysis: Composition variations shall meet the applicable requirements of AMS 2248.

3.2 Condition:

The product shall be supplied in the following condition:

3.2.1 Bars and Wire: Hardened and tempered. Bars 2.750 inches (69.85 mm) and under in nominal
diameter or least distance between parallel sides and wire shall be cold finished. Larger bars shall

be hot finished.

3.2.2 Forgings: H
3.2.3 Forging Sto
3.3 Heat Treatmsd
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ck: As ordered by the forging manufacturer.
nt:

d forgings shall be hardened by heating to 1925¢F + 25 (1052°C * 14
an one hour, and suitably quenching, and tempered by heating to a tg
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in accordance with ASTM A 370:

d in accordance.with ASTM E 381, shall show no pipe or cracks. Wh
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3.4.2.1 Tensile Properties: Shall be as shown In Table Z.

3.4.2.2 Hardness

TABLE 2 - Minimum Tensile Properties

Property Value
Tensile Strength 140 ksi (965 MPa)
Yield Strength at 0.2% Offset 115 ksi (793 MPa)
Elongation in 4D 13%
Reduction of Area 25%

: Shall be 293 to 341 HB, or equivalent (See 8.2).

-3-
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3.4.2.3 Charpy Impact Strength (Notch Sensitivity): Shall be not lower than 10 foot-pounds (13.5J),
determined at room temperature using a V-notched Charpy specimen.

3.4.2.4 Decarburization:

3.4.2.4.1 Bars and wire ordered ground, turned, or polished shall be free from decarburization on the
ground, turned, or polished surfaces.

3.4.2.4.2 Allowabje decarburization of bars, wire, and billets ordered for forging or to specified
microstijuctural requirements shall be as agreed upon by purchaser andvendor.

3.4.2.4.3 Decarblrization of bars and wire to which 3.4.2.4.1 or 3.4.2.4.2 is netiapplicalle shall be not
greater than shown in Table 3.

TABLE 3A - Maximum Decarburization;Jdnch/Pound Units
Nominal Diameter or Distance “Total Depth of

Between Parallel Sides Decarbrization

Inches Inch

Up to 0.500;.ncl 0.010

Over 0.500 to 1.000, incl 0.015
Over 1.000 to0.1.500, incl 0.020
Over 1.500 £0.2.000, incl 0.025
Over 2.000_to 2.500, incl 0.030
Over 2500 to 3.000, incl 0.035
Over3:000 to 4.000, incl 0.045

TABLE 3B - Maximum Decarburization, S| 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 25.40 to 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 to 76.20, incl 0.89
Over 76.20 to 101.60, incl 1.14
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3.4.2.4.4 Decarburization shall be measured by the metallographic method, by HR 30N scale hardness
testing method, or by a traverse method using microhardness testing in accordance with ASTM
E 384. The hardness method(s) shall be conducted on a hardened but untempered specimen
protected during heat treatment to prevent changes in surface carbon content. Depth of
decarburization, when measured by a hardness method, is defined as the perpendicular
distance from the surface to the depth under that surface below which there is no further
increase in hardness. Such measurements shall be far enough away from any adjacent

surface
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Bars and wire shall conform to all applicable requirements of AMS 2241 or MAM 2241.

4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection:

The vendor of the product shall supply all samples for vendor'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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4.2 Classification of Tests:

4.2.1 Acceptance Tests: The following requirements are acceptance tests and shall be performed on
each heat or lot as applicable:

4211

4212

4.2.1.3

4.2.2 Periodic Te

Composition (3.1) and macrostructure (3.4.1) of each heat.

of bars, wire_and forgings

Tensile properties (3.4.2.1), hardness (3.4.2.2), and Charpy impact strength (3.4.2.3) of each lot

Decarburization (3.4.2.4) and tolerances (3.6) of bars and wire.

and grain flpw of die forgings (3.5.2) are periodic tests and shall be performed at
selected by|the vendor unless frequency of testing is specified bypurchaser.

4.3 Sampling and Testing:

Shall be as fdllows:

4.3.1 Bars, Wire,

and Forging Stock: In accordance with AMS 2371.

4.3.2 Forgings: Inp accordance with AMS 2374.

4.4 Reports:

4.5

The vendor o
chemical com

5ts: Tests of forging stock to demonstrate ability to developequired pyoperties (3.4.3)

a frequency

f the product shall furnish with each shipment a report showing the regults of tests for
position and macrestructure of each heat and for hardness, tensile prpperties, and

impact strendth of each lot, and-stating that the product conforms to the other technpical

requirements
AMS 5655E,

make the forgings shallalso be included.

Resampling gnd Retesting:

This report Shall include the purchase order number, heat and lot nymbers,
Size, and guantity. If forgings are supplied, the size and melt source gf stock used to

Shall be as follows:

4.5.1 Bars, Wire, and Forging Stock: In accordance with AMS 2371.

4.5.2 Forgings: In accordance with AMS 2374.
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