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Table 1 - Composition

Element Min Max
Carbon 2.40 2.55
Manganese 0.35 0.70
Silicon 0.70 1.10
Phosphorus -- 0.030
Sulfur -- 0.030
Chromium 4,75 5.75
Nickel -- 0.50
Cobalt -- 1.00
Molybdenum 1.00 1.50
Vanadium 9.25 10.00

3.1.1 Check Analysis$

Composition variationg shall meet the requirements of AMS2248, except that carbén ‘shall be $£0.04% and vanadium
+0.10%.

3.2 Melting Practice
Steel shall be producef by inert gas atomization of pre-alloyed melts, with resulting powder consojidated via hot isostatic
pressing (HIP). Sintering or the use of binders or fillers to consolidate’powder is not permitted.|Blending of elemental
powders to achieve thq required chemical composition is not permitted.
3.3 Condition
The product shall be sypplied in the following condition; hardness shall be determined in accordancg with ASTM A370.
3.3.1 Bars
3.3.1.1 Annealed material shall have hardness not higher than 300BHN, or equivalent hardness (see 8.2).
3.3.1.2 Hot drawn material shall have/hardness not higher than 320BHN, or equivalent hardness [see 8.2).
3.3.2 Wire

Hot finished having tengile strength not higher than 177 ksi (1220 MPa), or equivalent hardness (se¢ 8.3).

3.3.3 Forgings

As ordered.

3.3.4 Forging Stock

As ordered by the forging manufacturer.

3.4 Properties

3.4.1 Response to Heat Treatment of Each Lot of Bars, Forgings, Wire and Forging Stock

Specimen or samples cut from larger products with section thickness not exceeding 0.375 inch (9.52 mm) shall have
hardness not lower than 60 HRC, or equivalent (see 8.2), after being heat treated in accordance with the following heat
treatment: Preheat in two steps at 842 to 932 °F (450 to 500 °C) and at (850 to 900 °C), hold for 1 minute at each
temperature, austenitize at 2155 °F (1179 °C), quench down to 100 to 120 °F (38 to 49 °C) or lower in air, temper three

times at 1040 °F (560 °C) at least 1 hour at temperature each time, air cool to room temperature 77 °F (25 °C) between
tempers.
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3.4.2 Micro-Inclusion Rating of Each Heat
No specimen shall exceed the limits of Table 2, determined in accordance with ASTM E45, Method A.

Table 2 - Micro-inclusion rating

Type A B C D
Thin 15 15 15 15
Heavy 10 10 10 1.0

3.4.3 Decarburization

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

3.4.3.2 Allowable decarburization of bars, wire, and billets ordered for forging or to-spgcified microstructural
requirements$ shall be as agreed upon by purchaser and producer.

3.4.3.3 Where 3.4.31 or 3.4.3.2 are not applicable, decarburization of bars and wire<shall be nof greater than shown in
Table 3.

Table 3

Table 3A - Maximum depth of decarburizatien;inch/pound units

Nominal Diameter or Distance Total Depth of
Between Parallel Sides Decarburization
Inches Inch
Up to 0.500, incl 0.010
Over 0.500 to 1.0005NNcl 0.015
Over 1.000 to 1.500, incl 0.020
Over 1.500 t6.2.000, incl 0.025
Over 2.00Q to 2.500, incl 0.030
Over 2.500 to 3.000, incl 0.035
Over._3.000 to 4.000, incl 0.045

TFable 3B - Maximum depth of decarburization, Sl units

Nominal Diameter or Distance Total Depth of
Between Parallel Sides Decarburization
Milimeters Mimeters
Upto 12.70, incl 0.25
Over 12.70to 25.40, incl 0.38
Over 25.40to 38.10, incl 0.51
Over 38.10to 50.80, incl 0.64
Over 50.80to 63.50, incl 0.76
Over 63.50to 76.20, incl 0.89
Over 76.20 to 101.60, incl 1.14

|3.4.3.4 Decarburization shall be evaluated by one of the two methods of 3.4.3.4.1 or 3.4.3.4.2.
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3.4.3.5 Metallographic Method

A cross section of the surface shall be prepared in accordance with ASTM E1077 and examined metallographically at a
maghnification not to exceed 100X. Optical indications of decarburization shall not show a layer of complete (ferrite) or
partial decarburization exceeding the limits of Table 3.

3.4.3.5.1 Hardness Traverse Method

The total depth of decarburization shall be determined by a traverse method using microindentation hardness testing in
accordance with ASTM E384 conducted on a hardened but untempered specimen protected during heat treatment to
prevent changes in surface carbon content. Depth of decarburization is defined as the perpendicular distance from the
surface to the depth under that surface where there is not further increase in hardness. Such 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.

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

3.4.3.6 In case of d|spute, the total depth of decarburization determined using the;microindentdtion hardness traverse
method shal| govern.

3.5 Quality

The product, as receied by purchaser, shall be uniform in quality and ‘¢ondition, sound, and free|from foreign materials
and from imperfectiond detrimental to usage of the product.

3.5.1 Steel shall be premium quality conforming to EN 10228, Quality Class 4 (see 8.6).

3.5.2 Bars shall be free from seams, laps, tears, and cracks after removal of the standard stock removal allowance in
accordance with AS1182.

3.5.3 Grain flow of die forgings, except in areas‘\that contain flash-line end grain, shall follow the| general contour of the
forgings showipg no evidence of reentrant-grain flow.

3.6 Tolerances
As agreed between prqducer and purchaser.
I 3.7  Any exceptions ghall be authorized by purchaser and reported as in 4.4.3.

4. QUALITY ASSURANCE-PROVISIONS

4.1 Responsibility for Tnspection

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.

4.2 Classification of Tests

4.2.1 Acceptance Tests

Composition (3.1), condition (3.3), hardness (3.3.1), response to heat treatment (3.4.1), micro-inclusion rating (3.4.2),

freedom of internal defects (3.5.1) and tolerances (3.6) are acceptance tests and shall be performed on each heat or lot as
applicable.
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4.2.2 Periodic Tests

Decarburization (3.4.3) and grain flow of die forgings (3.5.3) are periodic tests and shall be performed at a frequency
selected by the producer unless frequency of testing is specified by purchaser.

4.3 Sampling and Testing
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5. PREPARATION FOR DELIVERY

5.1 Sizes

Except when exact lengths or multiples of exact lengths are ordered, straight bars and wire will be acceptable in mill
lengths of 6 to 20 feet (1.8 to 6.1 m), but not more than 10% of any shipment shall be supplied in lengths shorter than

10 feet (3 m).
5.2 Identification

5.2.1 Bars and Wire

In accordance with AMS2806 for tagging. When technical exceptions authorized by purchaser are taken (see 4.4.3), the
material shall be identified with AMS6559A(EXC).

Line marking is optional.
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