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1. SCOPE:

1.1 Form: This specification covers a corrosion and heat resistant|nickel alloy
in the florm of bars, forgings, flash welded rings, andystock for forging or
flash wglded rings.

1.2 Application: Primarily for parts, such as turbine components, ¥Yequiring
high stdength up to 1600°F (870°C) and oxidatién resistance up to 1800°F
(980°C) ,

2. APPLICABIE DOCUMENTS: The following publications form a part of|this
specificgtion to the extent specified herein. The latest issue ¢f Aerospace
‘ Material |Specifications (BRMS) shall apply. The applicable issue|of other
documentdg shall be as specified in- AMS 2350.

2.1 SAE Publications: Available.from SAE, 400 Commonwealth Drive, Warrendale,
PA 15096.

SAE Technical Board rules provide that: “All technical reports, including standards approved and practices recom-
mended, are advisory only. Their use by anyone engaged in industry or trade or their use by governmental agencies
is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com-
' mitment to conform to or be guided by any technical report. in formulating and approving technical reports, the
Board and its Committees will not investigate or consider patents which may apply to the subject matter. Prospec-
tive users of the report are'responsible for protecting themselves against liability for infringement of patents.”

Copyright 1982 Society of Automotive Engineers, Inc.

All rights reserved.—.. .. ) .
Distributed under license from the IHS Archive Printed in U.S.A.
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2.1.1 Aerospace Material Specifications:

AMS
AMS

AMS

2.2 ASTM P

2261 - Tolerances, Nickel, Nickel Alloy, and Cobalt Alloy Bars and

Forging Stock

loys and

Resistant

Materi

ASTM E
ASTM E
ASTM E
ASTM E

ASTM E

2.3 U.Se G

Resistant
val

d Extrusions,
Resistant

Magnetic, and

2269 - Chemical Check Analysis Limits, Wrought Nickel Al
Cobalt Alloys
2350 - Standards and Test Methods
2371 - Quality Assurance Sampling of Corrosion and Heat
Steels and Alloys, Wrought Products Except Forgings and
Forging Stock
374 - Quality Assurance Sampling of Corrosion and Heat
Steels and Alloys, Forgings and Forging Stock
P375 - Control of Forgings Requiring First Article/Appro
P806 — Identification, Bars, Wire, Mechanical Tubihg, an
Carbon and Alloy Steels and Heat and Corxrrosion
Steels and Alloys
808 ~ Identification, Forgings
/490 - Rings, Flash Welded, Corrosion and‘Heat Resistant| Austenitic
Steels and Austenitic-Type Alloys
hiblications: Available from American Society for Testinlg and
als, 1916 Race Street, Philadelphia, PA 19103.
L0 ~ Brinell Hardness of Metalilic Materials
Pl =~ Elevated Temperature Tension Tests of Metallic Matlerials
|12 - Estimating the Average Grain Size of Metals
.39 ~ Conducting Creep, Creep—-Rupture, and Stress—Rupture Tests of
Metallic Matexials
854 -~ Chemical Analysis of High-Temperature, Electrical,
Other Similar Iron, Nickel, and Cobalt Alloys
bvernment Publications: Available from Commanding Officer, Naval

2:341 Fede

Publications and_Forms Center, 5801 Tabor Avenue, Philadelphia

ral Standards:

Fede]

2¢3.2 Milif

ralcTest Method Standard No. 151 - Metals; Test Methods

, PA 19120.

tary Standards:

MIL-STD-163 - Steel Mill Products, Preparation for Shipment and Storage
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3. TECHNICAL REQUIREMENTS:

3.1 Composgition: Shall conform to the following percentages by weight,
determined by wet chemical methods in accordance with ASTM E354, by
spectrographic methods in accordance with Federal Test Method Standard
No. 151, Method 112, or by other analytical methods approved by purchaser:

min max
Manganese - 0.75
Silicon - 0.75
sulfur - 0.015
Chromium 15.00 - 20.00
Cobalt 13.00 - 20.00
Molybdenum 3.00 - 5.00
Titanium 2.50 - 3.25
Aluminum 2.50 - 3.25
Boron 0.003 - _'0.010
Iron - 4,00
Copper -- 0.15
Nickel rempainder

3.1.1 Check|Analysis: Composition varidtions shall meet the requirpments of
AMS 2269.

3.2 Conditi¢n: The product shallcbé supplied in the following condfition:

3.2.1 Bars,|Forgings, and Flash Welded Rings: Solution, stabilizatfion, and
precipitation heat treated.

that bars under 0.50 in. (12.5 mm) in nominal diameter shall. be cold

3.2.1.1 Bar£nshall be hot’ finished; round bars shall be ground or tprned, except
dra when(so ordered.

3.2.1.2 Flagh welded rings shall not be supplied unless specified of permitted
on £urchaser's part drawing. When supplied, they shall be Fanufactured

in S— 7490

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

3.3 Heat Treatment: Bars, forgings, and flash welded rings shall be solution
heat treated by heating to 1975°F + 25 (1080°C + 15), holding at heat for

) 4 hx. + 0.25 and cooling at a rate equivalent to air cool or faster;
stabilization heat treated by heating to 1550°F + 25 (845°C + 15), holding
at heat for 24 hr + 1, and cooling in air; and p;écipitation_heat treated by
heating to 1400°F + 25 (760°C + 15), holding at heat for 16 hr +'1, and
cooling in air. - -

Distributed under license from the IHS Archive
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3.4 Properties:

3.4.1 Bars, Forgings, and Flash Welded Rings:

3.4.1.1 Tensile Properties at 1200°F (649°C):

Shall be as follows

The product shall conform to the following requirements:

, determined

in accordance with ASTM E21 on specimens heated to 1200°F + 5
(649°C + 3), held at heat for 20 - 30 min. before testing, and tested at
1200°F i.S (649°C + 3):

3.4.1.2 &’:{_1
acdg
bag

3.4.1.3 Sty

Tensile Strength, min

170,000 psi (1170 MPa)

Yield Strength at U.Z2% OLrset,
Elongation in 4D, min
Reduction of Area, min

min 110,000 psi (

6%
10%

dness:
ordance with ASTM E10, but the product shall mot be rej
is of hardness if the tensile property requirements are

ess Rupture Properties at 1650°F (899°C).:

mali
an
shd
ruy

rogqm temperature, shall be not less than 5% in 4D.

con

3.4‘1‘3‘1

ntained at 1650°F + 3 (899°C + 2) while a load sufficie
initial axial stress at 25,000 psic(170 MPa) is applied
11 not rupture in less than 24 hours. The test shall b
ture without change of load. Elongation after rupture,
Test s
ducted in accordance with ASTM E139.

he test of 3.4.1.3 may be conducted using a load higher

hall not be changed while test is in progress. Time to
longation requirements shall be as specified in 3.4.1.3

3.4.1'3.2 ‘

intervals of 8 - 16 hr, preferably 8 - 10 hy, thereafter

hen permitted-‘by purchaser, the test of 3.4.1.3 may be
sing incremental loading. In such case, the load requij
n initial)axial stress of 25,000 psi (170 MPa) shall be
upture (0x* for 24 hr, whichever occurs first. After the

all<be increased in increments of 2000 psi (14 MPa).

760 MPa)

Should be not lower than 285 HB or equiwvalent, fletermined in

bcted on the
met.

A tensile tept specimen,

ht to produce
continuously,
2 continued to
measured at
nall be

than required

o produce an initial-.axial stress of 25,000 psi (170 MPa) but load

rupture and

ponducted

red to produce

used to

24 hr and at
the stress

[ime to

upture and elongation requirements shall be as specifie

|l in 3.4.1.3.

3.4.1.4 Gra

in Size:

Shall be predominantly 2 or finer with occasional graing as

large as 1 permissible, determined by comparison of a polished and
etched specimen with the chart in ASTM El1l2.

3.4.2

Stock for Forging or Flash Welded Rings:

When a sample of stock is forged

to a test coupon and heat treated as in 3.3, specimens taken from the heat
treated coupon shall conform to the requirements of 3.4.1.1, 3.4.1l.2,

3.4.1

03, and 3.4,1.4.

If specimens taken from the stock after heat

treatment as in 3.3 conform to the requirements of 3.4.1l.1, 3.4.1.2,
3.4.1.3, and 3.4.1.4, the tests shall be accepted as equivalent to tests

of a

forged coupon.
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3.5 Quality:

3.5'1

AMS

5751D

Alloy shall be produced by multiple melting using consumable electrode

practice in the remelt cycle or shall be induction melted under vacuum,

unless
condit
extern

Sizes:
straight

otherwise pemmitted.

ion, sound, and free from foreign materials and from int
al imperfections detrimental to usage of the product.

The product, as received by purchaser, shall be unifomm in quality and

ermal and

hxcept when exact lengths or multiples of exact lengths
bars will be acceptable in mill lengths of 6 - 24 £t \(2

but not pmore than 25% of any shipment shall be supplied in“lengt]

fr (2 -
short le

Toleranc
stock sh

4. QUALITY A

B m) except that for bars weighing over 25 1lb pex £t (37
hgths down to 2 ft (600 mm) may be supplied.

ps: Unless otherwise specified, tolerances(for bars and
hll confom to all applicable requirements of AMS 2261.

SSURANCE PROVISIONS:

Responsi

bility for Inspection: The vendoXx’of the product shall

samples

required
requi red|
confima
the requ

4.2 Classifi

for vendor's tests and shall be ‘responsible for performi
tests. Results of such testsishall be reported to the
by 4.5. Purchaser reserveg‘ the right to sample and to
oxy testing deemed necesSary to ensure that the product
i rements of this specification.

ration of Tests:

4.2,1 Accept

ance Tests:

requi v
each h
4.2-101 Comp

4.2.1.2 Tens

(3-4

Tole

bments are classified as acceptance tests and shall be p
cat or lot_as applicable:

bsition\ (3.1) of each heat.

i leésproperties (3.4.1.1), hardness (3.4.1.2), and grain
LXJA) of bars, forgings, and flash welded rings.

are ordered,
-~ 7.5 m)

hs of 6 - ©
kg/m) ’

forging

supply all
ng all
purchaser as
perform any
confoms to

Tests to determine confomance to the following

e rfomed on

size

rances (3.7) of bars and forging stock.

Periodic Tests: Tests to detemmine confommance to the following
requirements are classified as periodic tests and shall be perfommed at a
frequency selected by the vendor unless frequency of teting is specified
by purchaser:

4.,2.2.1 Stress-rupture properties (3.4.1.3) of bars, forgings, and flash welded
ﬁ.ngs .
4,2.,2.,2 Ability of stock for forging or flash welded rings to develop specified

properties (3.4.2).
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