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Table 1 - Composition

Element Min Max
Carbon 0.17 0.22
Manganese 0.30 0.60
Silicon -- 0.40
Phosphorus -- 0.020
Sulfur -- 0.015
Chromium 0.80 1.20
Nickel 3.00 3.50
Molybdenum 0.30 0.60

or reported unless used to satisfy the average grain size requirements of 3.3.2.2.

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

deéred.

3.2.3 Mechanical Tu

bing

Mechanical tubing shall be cold finished, unless otherwise ordered, having hardness not higher than 285 HBW, or equivalent
(see 8.2). Tubing ordered hot finished and annealed or tempered shall have hardness not higher than 285 HBW, or

equivalent (see 8.2).

3.24 Forging Stock

Forging stock shall be as ordered by the forging manufacturer.
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3.3 Properties

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

3.3.1  Macrostructure
Visual examination of transverse full cross sections from bars, billets, tube rounds (solid not hollow), and forging stock,
etched in hot hydrochloric acid in accordance with ASTM E381, shall show no pipe or cracks. Porosity, segregation,

inclusions, and other imperfections shall be no worse than the macrographs of ASTM E381 shown in Table 2.

Table 2 - Macrostructure limits

Cross-Section Area Cross-Section Area
Square Inches Square Centimeters Macrographs
Upto 36, incl Up to 232, incl S2-R1.4C2
Over 36 to 133, incl Over 232 to 858, incl S2-R2-C3
Over 133 Over 858 Y

“

| imits for larger sizes shall be agreed upon by the purchaser and producér:

3.3.1.1  Macrostructyre examination is not required for bored/hollow forgings (ineluding ring forgings) and tubing that are
produced directly from ingots or large blooms.

3.3.1.1.1  If mechanigal tubing is produced directly from ingots or large blooms, transverse sectipns may be taken from
the tubing| Macrostructure standards for such tubes shall. be agreed upon by the piirchaser and producer
(see 8.8).

3.3.2 Average Grain|Size

Average grain size shall be determined by either 3.3.2.1 or 3:3.2.2.

3.3.2.1  The average| grain size shall be ASTM No./5%r finer determined in accordance with ASTM E112.

3.3.2.2 The productfof a heat shall be considered to have an ASTM No. 5 or finer austenitic graip size if one or more of
the following|are determined by heat.analysis (see 8.4):

A total aluminum cpntent of 0.020 t0.0.050%

An acid soluble aluminum content of 0.015 to 0.050%

A vanadium content of 0.02 to 0.08%

e A columbium (nioblum) content of 0.02 to 0.05%

3.3.3 Response to Heat Treatment
3.3.3.1  Bars, Forgings, and Mechanical Tubing

Specimens from the product shall have the properties shown in Table 3 after being austenitized by heating to
1515 °F £ 25 °F (824 °C = 14 °C), holding at heat for a time commensurate with section thickness, heating equipment, and
procedure used, oil quenched to below 90 °F (32 °C), followed by tempering for 2 hours minimum at 285 °F + 10 °F
(141 °C £ 6 °C). Pyrometry shall be in accordance with AMS2750.
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3.3.3.11

Table 3 - Minimum longitudinal mechanical properties

Value
196 ksi (1350 MPa)
145 ksi (1000 MPa)
10%
37 ft-Ib (50 J)

Property
Tensile Strength
Yield Strength 0.2%
Elongation in 4D
Charpy V-Notch

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 and 0.5 in/in (0.05 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

0.05and 0

.5 in/in/min (0.05 and 0.5 mm/mm/min).

3.3.3.2 Forging Stog

When a sample of stoq
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bing
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Lipon.

e from foreign materials

| of the standard stock

general contour of the

Mechanical tubing sha

| be'in accordance with AMS2253.

3.6 Exceptions

Any exceptions shall be authorized by the purchaser and reported as in 4.4 .4.

4. QUALITY ASSURANCE PROVISIONS

4.1

Responsibility for Inspection

The producer of the product shall supply all samples for the producer’s tests and shall be responsible for the performance
of all required tests. The purchaser reserves the right to sample and to perform any confirmatory testing deemed necessary

to ensure that the prod

uct conforms to specified requirements.
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4.2 Classification of Tests

421 Acceptance Tests

Composition (see 3.1), condition (see 3.2), macrostructure (see 3.3.1), average grain size (see 3.3.2), response to heat
treatment (see 3.3.3.1), frequency-severity cleanliness rating (see 3.4.1), and tolerances (see 3.5) are acceptance tests
and shall be performed on each heat or lot as applicable. If grain refining elements (see 3.3.2.2) are not present, the
ASTM E112 grain size test (see 3.3.2.1) shall be conducted on each lot. If process qualification in accordance with AMS2301
has been met, the frequency-severity cleanliness rating shall be conducted on a periodic basis as defined in AMS2301.
4.2.2 Periodic Tests

If grain refining elements (see 3.3.2.2) are present, the ASTM E112 grain size test (see 3.3.2.1) 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 the purchaser. Grain flow of die forgings (see 3.4.3) and response to heat tre

(see 3.3.3.2) are perio(
is specified by the purg

4.3 Sampling and Tq
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operations); re
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hinal metallurgically worked cross-sectional size and the cut size, if different
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composition a

T
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by the purchase order
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purchase order number, heat number, AMS6492C, size, and quantity.

444

When material produced to this specification has exceptions authorized by the purchaser taken to the technical

requirements listed in Section 3, the report shall contain a statement “This material is certified as AMS6492C(EXC)
because of the following exceptions:” and the specific exceptions shall be listed (see 5.2.1).

445

Reduced Testing

If the producer has qualified for periodic testing for frequency-severity cleanliness rating in accordance with AMS2301, then
the frequency-severity cleanliness rating is not required to be reported for each shipment. In this circumstance, the report
shall read, “Process qualification in accordance with AMS2301 has been completed.”
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