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TABLE 1 - Composition

Element min max
Carbon -- 0.06
Manganese -- 0.35
Silicon -- 0.35
Phosphorus == 0-026
Sulfur -- 0.015
Chromium 14.50 17.50
Nickel 39.00 44.00
Columbium + Tantalum 2.50 3.30
Titanium 1.50 2.00
Aluminum -- 0.40
Boron - 0.006
Copper -- 0.30
Iron remainder

3.1.1 Check Analysis: Composition variations shall meet the requirements of AMS 226
3.2 Melting Pract|ce:
Alloy shall be|produced by multiple melting using consumable electrode practice in
or shall be ingluction melted under vacutim. If consumable electrode remelting is n
vacuum, electrodes which have been produced by vacuum induction melting shall |
3.3 Condition:

The product ghall be supplied in the following condition:

3.3.1 Bars, Forgings, @nd Flash Welded Rings: Solution, stabilization, and precipitation
descaled.

the remelt cycle
bt performed in
be used.

heat treated and

3.3.1.1 Bars shall be hot finished; round bars shall be turned or ground.

3.3.1.2 Flash welded rings shall not be supplied unless specified or permitted on purchaser's part

drawing. When supplied, rings shall be manufactured in accordance with AMS

7490.

3.3.2 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 rings shall be heat treated as follows; pyrometry shall be in

accordance with AMS 2750:
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3.4.1 Solution Heat Treatment:

3.4.1.1 Bars: Shall be solution heat treated by heating to a temperature within the range 1700 to 1800 °F
(927 to 982 °C), holding at the selected temperature within £25 °F (x14 °C) for a time
commensurate with cross-sectional thickness, and cooling as required.

3.4.1.2 Forgings and Flash Welded Rings: Shall be solution heat treated by heating within the range
1700 to 1800 °F (927 to 982 °C), holding at the selected temperature within +25 °F (x14 °C) for

not less t

3.4.2 Stabilizatiop Heat Treatment: Heat to 1550 °F + 25 (843 °C + 14), hold at heatfor

and cool in

3.4.3 Precipitatio
furnace cog
hold at 115
degrees pe
provided th
treatment ti

3.5 Properties:
The product 9
3.5.1 Bars, Forgif

3.5.1.1 TensileP

an 30 minutes_and Pnnling as rpnlllirpd

air to room temperature.

N Heat Treatment: Heat to 1325 °F + 15 (718 °C % 8), holdyat heat for
| at a rate not faster than 100 F (56 C) degrees per houf~to 1150 °F +
D °F £ 15 (621 °C + 8) for 8 hours + 0.25, and cool.in’air. Instead of th
hour cooling rate to 1150 °F + 15 (621 °C % 8),«4he’/furnace cooling m

me of 18 hours.

hall conform to the following requirements:
ngs, and Flash Welded Rings:

operties: Shall be as specified in Table 2, determined in accordance

3 hours + 0.25,

B hours + 0.25,
15 (621 °C + 8),
e 100 F (56 C)
Ay be at any rate

b time at 1150 °F £ 15 (621 °C + 8) is adjusted:to give a total precipitation heat

vith ASTM E 8 or

ASTM E M.
TABLE 2A - Minimum Tensile Properties, Inch/Pound Units
Nomindl Diameter or Distance Tensile Yield Strength Elongation Reduction
Betyveen Parallel Sides Strength  at 0.2% Offset in 4D of Area
trehes fest fest %% %
Up to 2.50, excl 170 130 12 15
2.50 to 4.00, incl 165 130 12 15
TABLE 2B - Minimum Tensile Properties, Sl Units
Nominal Diameter or Distance  Tensile Yield Strength Elongation Reduction
Between Parallel Sides Strength  at 0.2% Offset in 4D of Area
Millimeters MPa MPa % %
Up to 63.5, excl 1172 896 12 15
63.5 to 101.6, incl 1138 896 12 15
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3.5.1.2 Hardness: Shall be not lower than 285 HB, or equivalent, determined in accordance with ASTM
E 10 (See 8.2).
3.5.1.3 Grain Size: Shall be as follows, determined by comparison of a polished and etched specimen
with the chart in ASTM E 112 or, in case of disagreement, by the intercept (Heyn) method:
3.5.1.3.1 Shall be 5 or finer in bars and flash welded rings 9 square inches (58 cm?) and under in
cross-sectional area.
3.5.1.3.2 Shall bg 4 or finer in bars and flash welded rings over 9 square inches (58 cmz) in
cross-se¢ctional area and in all forgings.

3.5.1.4 Stress-RU
and of co
ASTM E 4

3.5.1.4.1 A stand

100 ksi
shall be
and elo
than 49
distancq
35142 Asana
sectiong
in ASTN
specime
room te
less tim
3.5.1.4.3 Thetes
produceg
progres

mbination smooth-and-notched specimens shall be performed in acco

brd cylindrical combination smooth-and-notched specimen conforming
maintaimed at 1200 °F £ 3 (649 °C £ 2) while a load sufficient to produce an inif

pture Properties at 1200 °F (649 °C): Shall be as follows; testing of ng

92 and of smooth specimens in accordance with ASTME 139:

689 MPa) is applied continuously, shall notitdpture in less than 23 hg
continued to rupture without change of load. Rupture shall occur in th
hgation of this section after rupture, measured at room temperature, s
in 4D for product 4.00 inches (101¢6 mm) and under in nominal diam|
between parallel sides.

ternate procedure, separate smooth and notched specimens, machin
of the same piece, with(gage sections conforming to the respective di
| E 292 may be tested ‘individually under the conditions of 3.5.1.4.1. 7
n shall not rupture-in*less than 23 hours and elongation after rupture,
mperature, shall’'be“as specified in 3.5.1.4.1. The notched specimen s
b than the campanion smooth specimen but need not be tested to rup,

s of 3.5.1.4.1 and 3.5.1.4.2 may be conducted using a load higher thg
an idjtial axial stress of 100 ksi (689 MPa) but load shall not be chang
Time to rupture, rupture location, and elongation requirements shal

in3.5.1

NV

1

3.5.1.44

tched specimens
rdance with

to ASTM E 292,
ial axial stress of
urs. The test

b smooth section
hall be not lower
eter or least

bd from adjacent

mensions shown
"he smooth
measured at
nall not rupture in
ture.

n required to
ed while testis in
| be as specified

The tests of 3.5.1.4.1 and 3.5.1.4.2 may be conducted using incremental loading. In such

case, the load required to produce an initial axial stress of 100 ksi (689 MPa) shall be used to
rupture or for 23 hours, whichever occurs first. After the 23 hours and at intervals of 8 to 16
hours, preferably 8 to 10 hours, thereafter, the stress shall be increased in increments of 5.0 ksi
(34.5 MPa). Time to rupture, rupture location, and elongation requirements shall be as
specified in 3.5.1.4.1.
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3.5.2 Forging Stock: When a sample of stock is forged to a test coupon, solution heat treated as in
3.4.1.2, stabilization heat treated as in 3.4.2, and precipitation heat treated as in 3.4.3, specimens
taken from the heat treated coupon shall conform to the requirements of 3.5.1.1, 3.5.1.2, 3.5.1.3,
and 3.5.1.4. If specimens taken from the stock after heat treatment as specified above conform to
the requirements of 3.5.1.1, 3.5.1.2, 3.5.1.3, and 3.5.1.4, the tests shall be accepted as equivalent
to tests of a forged coupon.

3.5.3 Stock for FI

ash Welded Rings: Specimens taken from the stock after heat treatment as in 3.4 shall

conform to
3.6 Quality:

The product,
from foreign 1

3.6.1 Grain flow g
general con

3.7 Tolerances:
Bars shall co

4. QUALITY ASS

4.1 Responsibility
The vendor o

performing al
confirmatory

this specification.

4.2 Classification

he requirements of 3.5.1.1, 3.5.1.2, 3.5.1.3, and 3.5.1.4.

s received by purchaser, shall be uniform in quality andeondition, sg
haterials and from imperfections detrimental to usage of\the product.

tour of the forgings showing no evidence of rezentrant grain flow.

hform to all applicable requirementszof AMS 2261 or MAM 2261.
JRANCE PROVISIONS:

for Inspection:

f the product shall-supply all samples for vendor's tests and shall be r¢

esting deemed. necessary to ensure that the product conforms to the

of Tests:

und, and free

f die forgings, except in areas which contain flash-line end grain, shall follow the

psponsible for

required tests.(Purchaser reserves the right to sample and to perforin any

requirements of

shall be

4.2.1 Acceptanc

Tests: Testsfor the following requirements-are-acceptance tests and

performed on each heat or lot as applicable.

4.2.1.1 Composition (3.1) of each heat.

4.2.1.2 Tensile properties (3.5.1.1), hardness (3.5.1.2), grain size (3.5.1.3), and stress-rupture properties
(3.5.1.4) of each lot of bars, forgings, and flash welded rings.

J4.2.1.3 Tolerances (3.7) of bars.
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4.2.2 Periodic Tests: Tests of forging stock (3.5.2) and stock for flash welded rings (3.5.3) to demonstrate
ability to develop required properties and tests for grain flow of die forgings (3.6.1) are classified as
periodic tests and shall be performed at a frequency selected by the vendor unless frequency of

testing is specified by purchaser.

4.3 Sampling and Testing:

4.3.1 Bars, Flash
4.3.2 Forgings: A
4.3.3 Grain size S

4.4 Reports:

4.5

451 Bars, Flash
4,5.2 Forgings: A

5. PREPARATION

5.1

52

Shall be in accardance with the following:

The vendor o
chemical conj
the other acc
and lot numb
forgings are 5
forgings shall

Resampling &

Shall be in ag

Welded Rings, and Stock for Forging or Flash Welded Rings: AMS$ 2

MS 2374.

bptance test requirements. This report shall include the purchase ord
br, AMS 5703C, solution heat treatment temperature used, size, and g

also be included.

nd Retesting:

cordance with the-following:

Welded Ring§; and Stock for Forging or Flash Welded Rings: AMS 2
MS 2374.

N FOR DELIVERY:

B71.

amples shall be taken from the mid-radius or quarter-thickness position.

f the product shall furnish with each shipment-a report showing the results of tests for
position of each heat and the results of.tests on each lot to determingl conformance to

br number, heat
uantity. If

upplied, the part number and the“size and melt source of stock used {o make the

B71.

Sizes:

Except when exact lengths or multiples of exact lengths are ordered, straight bars will be acceptable
in mill lengths of 6 to 24 feet (1.8 to 7.3 m) but not more than 25% of any shipment shall be supplied
in lengths of 6 to 9 feet (1.8 to 2.7 m) except that for bars weighing over 25 pounds per foot (37 kg/

m), short lengths down to 2 feet (610 mm) may be supplied.

Identification:

Shall be as follows:
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