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TABLE 1 - Composition

3.1.1 Check Anal
3.2 Condition:

The product g
3.2.1 Bars, Forgi
3.2.1.1 Bars shal

3.2.1.2 Flash wel
drawing.

Element min max
Carbon -- 0.08
Manganese -- 1.00
Silicon -- 0.50
Phosphorus = 6015
Sulfur -- 0.010
Chromium 14.00 17.00
Nickel + Cobalt 70.00 --
Columbium + Tantalum 0.70 1.20
Titanium 2.25 2.75
Aluminum 0.40 1.00
Iron 5.00 9.00
Cobalt -- 1.00
Copper -- 0.50

ysis: Composition variations shall megt the requirements of AMS 226

hall be supplied in the following condition:
ngs, and Flash Welded Rings: Solution and precipitation heat treated.
be hot finished; round bars shall be ground or turned.

ded rings shall not be supplied unless specified or permitted on purch
\When supplied, rings shall be manufactured in accordance with AMS

3.2.2 Stock for F
or heading

rging, Flash Welded Rings, or Heading: As ordered by the forging, flg

hser's part
7490.

sh welded ring,

anufacturer

3.3 Heat Treatment:

Shall be as follows; pyrometry shall be in accordance with AMS 2750:

3.3.1 Solution Heat Treatment:

3.3.1.1 Bars and Forgings Other Than Seamless Rolled Rings: Shall be solution heat treated by heating
to 2100 °F £+ 25 (1149 °C + 14), holding at heat for 2 to 4 hours, and cooling in air.
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3.3.2

3.4 Properties:

3.3.1.2 Flash Welded Rings and Seamless Rolled Rings: Shall be solution heat treated by heating to a
temperature within the range 2000 to 2100 °F (1093 to 1149 °C), holding at the selected
temperature within £25 °F (x14 °C) for 2 to 4 hours, and cooling in air or faster.

Precipitation Heat Treatment: Bars, forgings, and flash welded rings shall be precipitation heat
treated by heating to 1550 °F + 25 (843 °C £ 14), holding at heat for 24 hours + 1, cooling to 1300

°F (704 °C) or lower in two hours or less, either in air or in the furnace, and then heating to, or
continuing at-1300 °E + 25 (704 °C + 14) holding at heat for 20 hours + 1 _and cooling in air.
g T < 77 R ) T g

Product 10.0jinches (254 mm) and under in nominal diameter or distancepetween |parallel sides
shall conform| to the following requirements:
3.4.1 Bars, Forgings, and Flash Welded Rings:
3.4.1.1 Tensile Pfoperties: Shall be as specified in Table 2, deteérmined in accordance with ASTM E 8 or
ASTM E 8M.
TABLE 2A - Minimum Tensile Properties, Inch/Pound Units
Flash Welded Bars and Forgings
Rings and Seamless Other than Seamlgss

Property Rolled Rings Rolled Rings
Tensile Strength 125 ksi 140 Kksi
Yield Strength at 0.2%\Offset 80.0 ksi 80.0 ksi
Elongation in 4D 8.0% 8.0%
Redluction of Area 8.0% 8.0%

TABLE 2B - Minimum Tensile Properties, Sl Units
Flash Welded Bars and Forgings
Rings and Seamless Other than Seamless

Property Rolled Rings Rolled Rings
Tensile Strength 862 MPa 965 MPa
Yield Strength at 0.2% Offset 552 MPai 552 MPa
Elongation in 4D 8.0% 8.0%
Reduction of Area 8.0% 8.0%

I3.4.1.2 Hardness: Shall be 262 to 341 HB, or equivalent, determined in accordance with ASTM E 10
(See 8.2).
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3.4.1.3 Stress Rupture Properties at 1350 °F (732 °C): A tensile specimen maintained at 1350 °F + 5
(732 °C % 3), while a load sufficient to produce an initial axial stress of 52.5 ksi (362 MPa) is
applied continuously, shall not rupture in less than 23 hours. The test shall be continued to
rupture without change of load. Elongation after rupture, measured at room temperature, shall
be not less than 5% in 4D. Test shall be conducted in accordance with ASTM E 139.

3.4.1.3.1 The test of 3.4.1.3 may be conducted using a load higher than required to produce an initial
axial stress of 52.5 ksi (362 MPa) but load shall not be changed while test is in progress. Time

to ruptu

3.4.1.3.2 Thetes
required
23 hour
8to 10
Time to

3.4.2 Forging Stg
specimens
3.4.1.2, and
the requirer
of a forged

3.4.3 Stock for FI
in 3.3 shall

3.5 Quality:

The product,
from foreign 1

3.5.1 Grain flow
general cor

3.6 Tolerances:

re_and nlnngntinn rr:\nlllirpmnnfc shall be as Qpnr‘ifind in34113

of 3.4.1.3 may be conducted using incremental loading. In such-cas
to produce an initial axial stress of 52.5 ksi (362 MPa) shall be used
5, whichever occurs first. After the 23 hours and at intervals0f8 to 16
hours, thereafter, the stress shall be increased in increments of 5000

rupture and elongation requirements shall be as specified in 3.4.1.3.

ck: When a sample of stock is forged to a test coupon and heat treate
faken from the heat treated coupon shall conform to the requirements

3.4.1.3. If specimens taken from the stock<after heat treatment as in
hents of 3.4.1.1, 3.4.1.2, and 3.4.1.3, the-tésts shall be accepted as e
coupon.

ash Welded Rings or Heading: Specimens taken from the stock after h
conform to the requirements 0f.3'4.1.1, 3.4.1.2, and 3.4.1.3.

as received by purchaser, shall be uniform in quality and condition, sd
naterials and frgn-imperfections detrimental to usage of the product.

tour of the/forgings showing no evidence of re-entrant grain flow.

b the load

o rupture or for
hours, preferably
psi (34.5 MPa).

d asin 3.3,

of 3.4.1.1,

3.3 conform to
Juivalent to tests

eat treatment as

und, and free

f die forgings,; except in areas which contain flash-line end grain, shd)l follow the

Bars shall conform to all applicable requirements of AMS 2261 or MAM 2261.

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
performing all required tests. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed necessary to ensure that the product conforms to the requirements of
this specification.
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4.2 Classification

of Tests:

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

4.2.1.1 Composition (3.1) of each heat.

4.2.1.2 Tensile pr,

nlnprripe (Q 4.1 1)1 hardness (’2 4.1 9)1 and stress-rupture Ir\rr\lrmri'itae (Q

of bars, fd

4.2.1.3 Tolerancs

4.2.2 Periodic Te

demonstrat

periodic tes

testing is sf

4.3 Sampling and

Shall be in ag

4.3.1 Bars, Flash

4.3.2 Forgings: A
4.4 Reports:

4.4.1 The vendor

showing thg

lot to detern

the purchas

supplied, th
also be incl

rgings, and flash welded rings.

s (3.7) of bars.

b ability to develop required properties and tests of graif-flow of die fo
ts and shall be performed at a frequency selected by the vendor unles
ecified by purchaser.

Testing:

cordance with the following:

Welded Rings, and Stock for Forging, Flash Welded Rings, or Headir

MS 2374.

results of tests-for chemical composition of each heat and the results

e ordersnumber, heat and lot number, AMS 5668H, size, and quantity,
e partnumber and the size and melt source of stock used to make the
Lided"

.1.3) of each lot

5ts: Tests of forging stock (3.4.2) and stock for flash welded rings or hlleading (3.4.3) to

gings (3.5.1) are
s frequency of

g: AMS 2371.

of bars, forgings,,and flash welded rings shall furnish with each shipnmpent a report

of tests on each

nine confofmance to the other acceptance test requirements. This report shall include

If forgings are
forgings shall

4.4.2 The vendor of stock for forging, flash welded rings, or heading shall furnish with each shipment a
report showing the results of tests for chemical composition of each heat. This report shall include
the purchase order number, heat number, AMS 5668H, size, and quantity.

4.5 Resampling and Retesting:

Shall be in accordance with the following:

4,5.1 Bars, Flash Welded Rings, and Stock for Forging, Flash Welded Rings, or Heading: AMS 2371.

4,5.2 Forgings: A

MS 2374.
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