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3.1.1 Hydrogen content of forgings may be as high as 0.0150 (150 ppm).

3.1.2 Determination not required for routine acceptance. If yttrium content is determined, no variation over maximum will
be permitted for yttrium.

3.1.3 Check Analysis

Composition variations shall meet the applicable requirements of AMS2249.

3.2 Melting Practice

Alloy shall be multiple melted. The first melt shall be made by vacuum consumable electrode, nhonconsumable electrode,

electron beam cold hearth, or plasma arc cold hearth melting practice. The subsequent melt or melts shall be made under
vacuum using vacuum arc remelting (VAR) practice. Alloy additions are not permitted in the final melt cycle.

3.2.1 The atmosphere for nonconsumable electrode melting shall be vacuum or shall be arggn and/or helium at an
absolute pressure not higher than 1000 mm of mercury.

3.2.2 The electrode {ip for nonconsumable electrode melting shall be water-cooled copper.
3.3 Condition
The product shall be sdipplied in the following condition:
3.3.1 Bars
Hot finished with or without subsequent cold reduction, duplex annealed, and descaled. The produdt shall be processed to
the final thickness/diampeter by metallurgical working operations prior to any straightening, dimengional sizing or surface
finishing operations. Bar shall not cut from plate.
3.3.2 Forgings and Rlash Welded Rings

Duplex annealed and descaled.

3.3.2.1 Flash welded rings shall not be supplied unless specified or permitted on purchaserls part drawing. When
supplied, rings shall be manufactured in accordance with AMS7498.

3.3.3  Stock for Forging or Flash Welded Rings
As ordered by the forging or flash-welded ring manufacturer.

3.4 Heat Treatment

Bars, forgings, and flash-welded ringc shallbe di |Ir_\lny annealed as follows:; pyrometry shallbe in accardance with AMS2750:
3.4.1 Solution Anneal

Heat to a temperature within the range 50 to 100 °F (28 to 56 °C) degrees below the beta transus, hold at the selected
temperature within £25 °F (14 °C) for not less than 1 hour, and cool in air.

3.4.1.1 Betatransus temperature shall be measured with an accuracy of £15 °F (8 °C) (See 8.3).
3.4.2 Anneal

Reheat to a temperature within the range 1300 to 1400 °F (704 to 760 °C), hold at the selected temperature within +25 °F
(x14 °C) for not less than 1 hour, and cool in air.
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3.5 Properties
The product shall conform to the following requirements:
3.5.1 Bars, Forgings, and Flash Welded Rings

Bars 6.000 inches (152.40 mm) and under in nominal diameter or least distance between parallel sides and forgings and
flash welded rings 6.000 inches (152.40 mm) and under in nominal thickness shall conform to the following requirements.

3.5.1.1 Tensile Properties
Shall be as specified in Table 2, determined in accordance with ASTM E8/E8M on specimens as in 4.3.1.2 with the rate of

strain set at 0.005 inch/inch/minute (0.005 mm/mm/minute) and maintained within a tolerance of +0.002 inch/inch/minute
(x0.002 mm/mm/minute) through the 0.2% offset yield strain.

Table 2A - Minimum tensile properties, inch/pound units
Nominal Diamefer or Elongation in 4D Reduction of Area
Least Distan¢e Tensile Yield Strength at % %
Between Parallel|Sides Strength  0.2% Offset Long. L.T. S.T¢ Long. L.T. S.T.
Inches ksi ksi
Up to 3.0P0, incl 125 115 10 10 8 25 20 -
Over 3.000 to 4.0];0, incl 123 110 10 10 8 20 20 15
Over 4.000 to 6.000, incl 120 110 8 8 6 20 15 15
Note: Long. = Longitudinal
L.T. =Long|Transverse
S.T. = Short|Transverse
Table 2B - Minimum tensile properties, Sl units
Nominal Diameter or Elongation in 4D Reduction of Area
Least Distange Tensile Yield Streagth at % %
Between Parallel[Sides Strength  0.2%Offset  Long. L.T. S.T. Long. L.T. S.T.
Millimeters MPa MPa
Upto 74.20, incl 862 793 10 10 8 25 20 -
Over 76.20 to 101.60, incl 848 758 10 10 8 20 20 15
Over 101.60 to 152.40, incl 827 758 8 8 6 20 15 15
Note: Long. = Longitudinal
L.T. = Long|Transverse
S.T. = Short|Transverse
3.5.1.1.1 Tensile andyield strength properties apply in both the longitudinal and transverse dirgctions but tests in the
transverselLdirection need bhe made nnly Qan prndllrt that a me‘impn nat less than 2 830 inches (63_5 mm) in

length can be obtained.

3.5.1.1.2 Specimens for the longitudinal requirements in Table 2 shall be taken with the axis of the specimen
approximately parallel to the grain flow for bars and forgings and specimens shall be taken in the circumferential
direction from flash welded rings.

3.5.1.1.3 Mechanical property requirements for product outside the size range covered by Table 2 shall be agreed upon
between purchaser and producer.

3.5.1.2  Fracture Toughness
A valid Kic fracture toughness of 70 ksi Vinch (77 MPa Ym) minimum in accordance with ASTM E399 for all specimen

orientations shall be obtained for bars and rings 0.50 inch (12.7 mm) and over in section thickness and forgings in all section
thicknesses.
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To facilitate determination of fracture toughness a tensile specimen taken immediately adjacent to the location

of the fracture toughness specimen is required. Fracture planes of the tensile and K,c specimen shall be in the
same orientation. If a tensile specimen cannot be excised with the fracture plane in the same orientation as that
of the fracture toughness specimen, the orientation of the tensile specimen shall be as approved by the

purchaser.

3.5.1.2.2

If a Kq value is invalid solely on the basis of either W-a is less than 2.5 (Ko/TYS)? or Pmax/Pq is greater than 1.10

and the thickest possible specimen has been used, the Ko value may be used to satisfy the minimum Kic
requirements of 3.5.1.2. Kq values invalid on the basis of criteria other than those listed above shall not be used
to satisfy the minimum Kic requirements of 3.5.1.2, but an additional specimen may be tested as allowed by

4.5,

3.5.1.3

Microstructure

Shall be that structure resulting from processing within the alpha-beta phase field. Microstructure shall conform to 3.5.1.3.1

or 3.5.1.3.2.
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jrain boundaries.
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r.
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S.
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ng

k is forged to a test’coupon, having a degree of mechanical working not great
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pted as_equivalent to tests of a forged coupon.

Welded Rings

us network of alpha at

hular beta and with no

such as alpha case, or

cation or other method

permitted on bars other

may have an oxygen-
ng or flash welded ring.

br than the forging, and
ements of 3.5.1.1 and
of 3.5.1.1 and 3.5.1.2,

Specimens taken from stock heat treated as in 3.4 shall conform to the requirements of 3.5.1.1 and 3.5.1.2.

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.

3.7 Tolerances

Bars shall conform to all applicable requirements of AMS2241.

3.8 Production, distribution, and procurement of metal stock shall comply with AS6279. This requirement becomes
effective September 1, 2016.
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4. QUALITY ASSURANCE PROVISIONS

4.1

Responsibility for Inspection

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

42.1

Classification of Tests

Acceptance Tests

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

(3.1) of each heat

4.2.1.1 Composition
4.2.1.2 Hydrogen cq
surface cont
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4.2.2 Periodic Tests
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bmination (3.5.1.4) of each lot of bars, forgings, and flash welded rings:

3.7) of each lot of bars.

) and stock for flash welded rings (3.5.3) to demonstrate ability to develop
be performed at a frequency selected by the praducer unless frequency o
sting

with AMS2368 and the following; a lotshall be all product of the same nom
same time, and duplex annealed as a heat treat batch:

e Tests

heat, except thatfoer hydrogen determinations one sample from each lot obt
completed.

erties

and flash welded rings from each lot. One longitudinal specimen from eac
m-thickness and from a section having minimum thickness.

structure (3.5.1.3), and

equired properties are
testing is specified by

nhal size from the same

hined after thermal and

N lot of forgings from a

43121

4.3.1.3

Fracture Toughness

Samples from flash welded rings shall be cut from parent metal not including the weld-heat-affected zone.

Specimen shall be as thick as practical except when thickness exceeds 1.50 inches (38.1 mm) in which case 1.50 inches
(38.1 mm) shall be the minimum thickness. Orientation and number of fracture toughness specimens shall be as agreed
upon by purchaser and producer. If forging dimension is inadequate, or when specified by purchaser, a prolongation
representative of the forging shall be provided.
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