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3.11

Check Analysis

Composition variations shall meet the applicable requirements of AMS2248. No variation is permitted for oxygen and

nitrogen.

3.2 Melting Practice

Steel shall be multiple melted using vacuum induction melting followed by vacuum arc remelting.

3.3 Condition

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

3.3.1 Bars and Forgi

ngs

Normalized and anneg|
3.3.2  Stock for Forgi
As ordered by the forgi
3.4 Heat Treatment

Bars and forgings shal

for a time commensurate with section thickness, 60 minutes minimum, codling in air to room temperg
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by heating to 1256 °F
Pyrometry shall be in g
3.5 Properties
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with ASTM A370:
3.5.1 Macrostructure
Visual examination of t

etched in hot hydroch
inclusions, and other in
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ng

ng manufacturer.
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E 25 °F (680 °C + 14 °C), holding at temperature for 8 hours +2 hours, -0.5
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Table 2 - Macrostructure limits

scaled.

b selected temperature
ture, cooling to -100 °F
berature, and annealed
our, and cooling in air.

rformed in accordance

ed rings, or extrusions,
Porosity, segregation,
n Table 2.

3.5.2

Class Condition Severity
1 Ereckles A
2 White Spots A
3 Radial Segregation B
4 Ring Pattern B

Micro-Inclusion Rating

No specimen shall exceed the limits shown in Table 3, determined in accordance with ASTM E45, Method D.
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Table 3 — Micro-inclusion rating limits
A A B B C C D D
Thin Heavy Thin Heavy Thin Heavy Thin Heavy
Worst Field Severity 15 1.0 15 1.0 15 1.0 15 1.0
Worst Field Frequency, maximum €)) 1 €)) 1 €)) 1 3 1
Total Rateable Fields, Frequency, maximum (b) 1 (b) 1 (b) 1 8 1

(a) Combined A+B+C; not more than 3 fields
(b) Combined A+B+C; not more than 8 fields

3.5.2.1 Arateable field is defined as one which has a type A, B, C, or D inclusion rating of at least No. 1.0 thin or heavy.

3.5.3 Response to Heat Treatment

Test specimens, extra
1985 °F £ 27 °F (1085
cooling to -100 °F (-73
temperature; and doul
guenching in oil (or eq
and warming in air to rg
-1 hour, and cooling in
3.5.3.1 Tensile Prop

Longitudinal and trans
be performed on prody

3.5.3.2 Hardness
Shall be not lower than

3.5.3.3 Fracture Tol

Shall be not lower tharf

tted from product shall conform to the following requirements after being.fardened by heating to

’C + 15 °C), holding at heat for 60 minutes +10 minutes, -0 minutes, quenchi
°C) or lower, holding at temperature for 1 hour +2 hours, -0 hours)and
le tempered by heating to 934 °F + 12 °F (501 °C + 7 °C), holding’.at heat
hivalent), cooling to -100 °F (-73 °C) or lower, holding at temperature for 1 h
om temperature, reheating to 900 °F + 18 °F (482 °C + 10 °C), holding at hea

air (or equivalent).

erties

erse tensile properties shall be as shown in Table 4. Testing in the longitug
ct qualified by testing in the transverse direction.

Table 4 - Minimum tensile properties

Value
280 ksi (1931 MPa)
213 ksi (1468 MPa)
11%
44%

Property
Tensile Strength
Yield Strength at 0.2%)Offset
Elongation in 4D
Reduction of Area

53 HRC, or-equivalent (see 8.2).

ghness

g in oil (or equivalent),
varming in air to room
for 3 hours + 0.5 hour,
bur +2 hours, -0 hours,
for 12 hours +2 hours,

inal direction need not

50)ksi inch (55 MPa \/E) Kic, determined in accordance with ASTM E3¢

DO on specimens in the

longitudinal LS or LR orientation from product over 3.00 inches (76.2 mm) and over in nominal section thickness. If product

size precludes use of specimens which will provide valid Kic results, a Kq value not lower than 50 ksi +inch (55 MPa\/H)
will be acceptable. Invalid test results in accordance with ASTM E399 shall be considered meaningful and the material shall
be accepted to Kic requirements if the calculated Kq equals or exceeds the required Kic and the invalidity is due to Pmax/Pq
>1.10.
3.5.3.4 Average Grain Size

Shall be ASTM No. 4 or finer, range ASTM No. 12 to ASTM No. 1, for product 50 in? (232 cm?) and under in cross-sectional

area, determined in accordance with ASTM E1181, Duplex, Wide-range. The sample shall have been heat treated in
accordance with 3.5.3.
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3.5.4 Forging Stock

When a sample of stock is forged to a test coupon acceptable to purchaser and heat treated as in 3.4 and 3.5.3, specimens
taken from the heat treated coupon shall conform to the requirements of 3.5.3.1, 3.5.3.2, 3.5.3.3, and 3.5.3.4. If specimens
taken from the stock after heat treatment as in 3.4 and 3.5 conform to the requirements of 3.5.3.1, 3.5.3.2, 3.5.3.3, and
3.5.3.4, the tests shall be accepted as equivalent to tests of a forged coupon.

3.6 Quality

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

3.6.1 Steel shall be premium aircraft-quality conforming to AMS2300.

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

3.6.3 Grain flow of d|e forgings, except in areas which contain flash-line end grain, shall follow thg general contour of the
forgings showipg no evidence of reentrant grain flow.

3.7 Tolerances
Bars and wire shall conform to all applicable requirements of AMS2241.
4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility fof Inspection

The producer of the prgduct shall supply all samples for producer’s tests and shall be responsible fof the performance of all
required tests. Purchader reserves the right to sample and to:pefform any confirmatory testing deemed necessary to ensure
that the product confors to specified requirements.
4.2 Classification of [Tests

4.2.1 Acceptance Tgsts

The following requiremients are acceptance tests and shall be performed on each heat or lot as app]icable:
4.2.1.1 Composition[(3.1), macrostructure rating (3.5.1), and micro-inclusion rating (3.5.2) of each heat.

4.2.1.2 Tensile properties (3.5:3.1) and hardness (3.5.3.2) of each lot of bars and forgings after heat treatment.

4.2.1.3 Tolerances (B.#)\of bars and wire.

4.2.2 Periodic Tests

The following requirements are periodic tests and shall be performed at a frequency selected by the producer unless
frequency of testing is specified by purchaser.

4.2.2.1 Average grain size (3.5.3.4) of bars and forgings after heat treatment.
4.2.2.2 Fracture toughness (3.5.3.3) of bars and forgings after heat treatment.
4.2.2.3  Ability of forging stock (3.5.4) to develop required properties.

4.2.2.4  Frequency-severity cleanliness rating (3.6.1).

4.2.2.5 Grain flow of die forgings (3.6.3).
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