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1. SCOPE:
1.1 Form:

This specificgtion covers a corrosion and heat resistant nickel allgy in the form of bars, forgings,
flash welded fings, and stock for forging, flash welded rings, ©Or hieading.

1.2 Application:
These produgts have been used typically for parts, such as turbine rotors and seals, flanges, and
fasteners, requiring relatively high strength up ta@800 °F (982 °C) and oxidation resistance up to
2000 °F (109B °C), but usage is not limited to.such applications.

2. APPLICABLE DOCUMENTS:

The following publications form a part of this specification to the extent specified hergin. The latest
issue of SAE publications shall apply. The applicable issue of other publications shall be the issue in
effect on the d3gte of the purchaseorder.

2.1 SAE Publicatjons:

Available fromm SAE; 400 Commonwealth Drive, Warrendale, PA 15096-0001.

AMS 2261 TolerancesNickelNieketAHeyand-Cebalt-AHey-BarsReds—and-Wire

MAM 2261  Tolerances, Metric, Nickel, Nickel Alloy, and Cobalt Alloy Bars, Rods, and Wire

AMS 2269 Chemical Check Analysis Limits, Nickel, Nickel Alloys, and Cobalt Alloys

AMS 2371 Quality Assurance Sampling and Testing, Corrosion and Heat Resistant Steels and
Alloys, Wrought Products and Forging Stock

AMS 2374 Quality Assurance Sampling and Testing, Corrosion and Heat Resistant Steel and
Alloy Forgings

AMS 2750 Pyrometry

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright 1996 Society of Automotive Engineers, Inc.

All rights reserved. Printed in U.S.A.
QUESTIONS REGARDING THIS DOCUMENT: (724) 772-7161 FAX: (724) 776-0243
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2.1 (Continued):

2.2

2.3

3. TECHNICAL R

3.1

AMS 2806

AMS 2808
AMS 7490

ASTM Public

Identification, Bars, Wire, Mechanical Tubing, and Extrusions, Carbon and Alloy
Steels and Corrosion and Heat Resistant Steels and Alloys

Identification, Forgings

Rings, Flash Welded, Corrosion and Heat Resistant Austenitic Steels and Austenitic-
Type Alloys, or Precipitation Hardenable Alloys

ations:

Available fror

ASTM E 8
ASTM E 8M
ASTM E 10
ASTM E 112
ASTM E 139
ASTM E 354

U.S. Governn

Available fron
Philadelphia,

MIL-STD-163

Composition:

Shall conforni
in accordance
acceptable tg

N ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

Tension Testing of Metallic Materials
Tension Testing of Metallic Materials (Metric)
Brinell Hardness of Metallic Materials
Determining the Average Grain Size
Conducting Creep, Creep-Rupture, and Stress=Rupture Tests of Mefallic Materials
Chemical Analysis of High-Temperature, Electrical, Magnetic, and Other Similar Iron,
Nickel, and Cobalt Alloys

hent Publications:

N DODSSP, Subscription Services*Desk, Building 4D, 700 Robbins Ayenue,
PA 19111-5094.

Steel Mill Products, Preparation for Shipment and Storage

FQUIREMENTS:

to the percentages by weight shown in Table 1, determined by wet chemical methods
e With’ASTM E 354, by spectrochemical methods, or by other analytical methods
purchaser.
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TABLE 1 - Composition

Element min max
Carbon -- 0.02
Manganese 0.30 1.00
Silicon 0.20 0.75
Phosphorus == 0020
Sulfur -- 0.015
Chromium 14.50 17.00
Molybdenum 14.00 16.50
Aluminum 0.10 0.50
Lanthanum 0.01 0.10
Cobalt -- 2.00
Tungsten -- 1.00
Boron -- 0,015
Iron -- 3.00
Copper -- 0.35
Nickel remainder

3.1.1 Check Analysis: Composition variations shallmeet the requirements of AMS 2269.
3.2 Melting Pract|ce:
Alloy shall be|multiple melted using consumable electrode practice in the remelt cygle.
3.3 Condition:
The product ghall be supplied in the following condition:

3.3.1 Bars, Forgings, dnd Flash Welded Rings: Solution heat treated and descaled.

3311 Bars shallbethot flnlchnd; round bars shall be grnllnrl orturned.

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, Flash Welded Rings, or Heading: As ordered by the forging, flash welded ring,
or heading manufacturer.

3.4 Solution Heat Treatment:
Bars, forgings, and flash welded rings shall be solution heat treated by heating to 1950 °F + 25 (1066

°C % 14), holding at heat for a time commensurate with section thickness, and cooling at a rate
equivalent to an air cool or faster. Pyrometry shall be in accordance with AMS 2750.

-3-
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3.5 Properties:

The product s

hall conform to the following requirements:

3.5.1 Bars, Forgings, and Flash Welded Rings:

3.5.1.1 Tensile Properties: Shall be as shown in Table 2, determined in accordance with ASTM E 8 or
ASTM E 8M.

3.5.1.2 Hardness
with ASTN
of 3.5.1.1
hardness
3.5.1.3 Stress-RU
(816 °C +

higher is @pplied continuously,shall not rupture in less than 23 hours. The test

continued
temperatu
ASTM E |

3.5.1.3.1 The tes
required
rupture

I E 10. Product shall not be rejected on-the basis of hardness if the t

TABLE 2 - MInimum Tensile Properties
Value
105 ksi (724 MPa)
40.0 ksi (276)MPa)
48%
47%

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

Shall be not higher than 241 HB, or equivalent (See 8.2), determined

determined on specimens taken from the same sample as that with
or from another sample with simitar nonconforming hardness, are acc

pture Properties at 1500 °F (816 °C): A tensile specimen, maintained
2) while a load sufficient to produce an initial axial stress of 15.0 ksi (

to rupture without-Change of load. Elongation after rupture, measure
re, shall be notdess than 10% in 4D. Test shall be conducted in acco
39.

of 3.4.1:3’'may be conducted using incremental loading. In such cast
to pfeduce an initial axial stress of 15.0 ksi (103 MPa) or higher shal
pr-fof23 hours, whichever occurs first. After 23 hours and at intervals

in accordance
bnsile properties
onconforming
eptable.

at 1500 °F + 3
103 MPa) or
shall be

d at room
rdance with

b, the load
be used to
of 8 to 16 hours,

thereaft

L the stress shall be increased-inincrements of 2 0 ksi (1A I\/IDa)_ Ti

ne to rupture and

elongati

on requirements shall be as specified in 3.5.1.3.

3.5.1.4 Average Grain Size: Shall be ASTM No. 4 or finer, determined in accordance with ASTM E 112

(See 8.3).

3.5.2 Stock for Forging, Flash Welded Rings, and Heading: As agreed upon by purchaser and vendor.

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.
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3.6.1 Grain flow of die forgings, except in areas which contain flash-line end grain, shall follow the

general con

3.7 Tolerances:

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

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

4. QUALITY ASS

JIRANCF PROVISIONS:

4.1 Responsibility
The vendor o
performance
confirmatory
requirements

4.2 Classification

4.2.1 Acceptance
each heat 0

4.2.1.1 Composit

4.2.1.2 Tensile prloperties (3.5.1.1), hardness (3.5.1.2), stress-rupture properties (3.5.1

grain size
4.2.1.3 Tolerance

4.2.2 Periodic Te
frequency s

4.2.2.1 Ability of s

for Inspection:

Df all required tests. Purchaser reserves the right to sample and to pe

the product shall supply all samples for vendor's tests and shall be rejsponsible for the
erform any

esting deemed necessary to ensure that the product conforms to spetified

of Tests:

Tests: The following requirements are acéeptance tests and shall be
r lot as applicable:

on (3.1) of each heat.

(3.5.1.4) of each lot of bars, forgings, and flash welded rings.
s (3.7) of bars.

5ts: The following requirements are periodic tests and shall be perforn
elected by<the vendor unless frequency of testing is specified by purc

tockdor forging, flash welded rings, and heading (3.5.2) to develop re

performed on

3), and average

ned at a
haser:

Huired properties.

4.2.2.2 Grain flo

(3’6 1) of die forainas
o=y grrgeT

4.3 Sampling and Testing:

Shall be as follows:

4.3.1 Bars, Flash Welded Rings, and Stock for Forging, Flash Welded Rings, or Heading: In

accordance

with AMS 2371.

4.3.2 Forgings: In accordance with AMS 2374.
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