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1. SCOPE:
1.1 Form:

This specification covers a corrosion and heat resistant nickelalloy in the form of sheet, strip, and
plate 1.00 ingh (25.4 mm) and under in nominal thickness.

1.2 Application:

These produdts have been used typically for partsirequiring good machinability and high strength at
room and crypgenic temperatures and for short-time use up to 1000 °F (538 °C), particularly for
those parts which are formed or welded and\then heat treated to develop required properties, but
usage is not limited to such applications.

2. APPLICABLE DOCUMENTS:

The issue of the following documents in effect on the date of the purchase order forms a part of this
specification to|the extent spgeified herein. The supplier may work to a subsequent fevision of a
document unlegs a specific document issue is specified. When the referenced docu:Inent has been
canceled and no superseding document has been specified, the last published issue ¢f that document
shall apply.

2.1 SAE Publicatrefs:

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

AMS 2262 Tolerances, Nickel, Nickel Alloy, and Cobalt Alloy Sheet, Strip, and Plate

MAM 2262  Tolerances, Metric, Nickel, Nickel Alloy, and Cobalt Alloy Sheet, Strip, and Plate

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

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 2000 Society of Automotive Engineers, Inc.

All rights reserved. Printed in U.S.A.
QUESTIONS REGARDING THIS DOCUMENT: (724) 772-7161 FAX: (724) 776-0243
TO PLACE A DOCUMENT ORDER: (724) 776-4970 FAX: (724) 776-0790
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2.1 (Continued):

AMS 2807 Identification, Carbon and Low-Alloy Steels, Corrosion and Heat Resistant Steels and
Alloys, Sheet, Strip, Plate, and Aircraft Tubing

2.2 ASTM Publications:

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

ASTME 8 Tension Testing of Metallic Materials
ASTM E 8M Tension Testing of Metallic Materials (Metric)
ASTM E 18 Rockwell Hardness and Rockwell Superficial Hardness of detallic [Materials

ASTM E 112| Determining the Average Grain Size

ASTM E 290| Semi-Guided Bend Test for Ductility of Metallic Materials
ASTM E 354| Chemical Analysis of High-Temperature, Electrical;-Magnetic, and|Other Similar
Iron, Nickel, and Cobalt Alloys
ASTM E 384| Microhardness of Materials

3. TECHNICAL REQUIREMENTS:

3.1 Composition:

Shall conforn) to the percentages by weight shown in Table 1, determined by wet clhemical methods
in accordance with ASTM E 354, by spectrochemical methods, or by other analytical methods
acceptable tg purchaser.

TABLE 1 - Composition

Element min max
Carbon -- 0.06
Manganese -- 0.35
Silicon -- 0.35
Dthphnl’llQ == 0020
Sulfur -- 0.015
Chromium 14.50 17.50
Nickel 39.00 44.00
Columbium 2.50 3.30
Tantalum -- 0.05
Titanium 1.50 2.00
Aluminum -- 0.40
Boron -- 0.006
Copper -- 0.30
Iron remainder
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3.1.1 Check Analysis: Composition variations shall meet the applicable requirements of AMS 2269.

3.2 Melting Practice:

Alloy shall be produced by multiple melting using consumable electrode practice in the remelt cycle
or shall be induction melted under vacuum. If consumable electrode remelting is not performed in
vacuum, electrodes which have been produced by vacuum induction melting shall be used for
remelting.

3.3 Condition:
The product ghall be supplied in the following condition:

3.3.1 Sheet and $trip: Cold rolled, solution heat treated free from continuous carbide n¢twork and,
unless solufion heat treatment is performed in an atmosphere yielding a bright finjsh, descaled

having a sufface appearance comparable to the following comfwercial corrosion-rgsistant steel
finishes as ppplicable (See 8.2).

3.3.1.1 Sheet: NQq. 2D finish.

3.3.1.2 Strip: No.|1 Strip finish.

3.3.2 Plate: Hot rplled, solution heat treated, and descaled.

3.4 Heat Treatmgnt:
No specific solution heat treatment is. specified but it is recommended that the prodpct be solution
heat treated py heating in a suitable protective atmosphere to a temperature within|the range
1750 to 1850|°F (954 to 1010°€), holding at the selected temperature within £25 °f (14 °C) for a
time commensurate with s€gtion thickness but not less than five minutes, and coolipg at a rate

equivalent to jan air cook@rfaster.

3.5 Properties:

The product hall conform-to the fnlln\/\ling rnqllirnmnnfe'

3.5.1 As Solution Heat Treated:

3.5.1.1 Tensile Properties: Shall be as shown in Table 2, determined in accordance with ASTM E 8 or
ASTM E 8M.
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TABLE 2A - Tensile Properties, Inch/Pound Units

Tensile Yield Strength  Elongation in
Nominal Thickness Strength at 0.2% Offset 2 Inches or 4D

Inch ksi, max ksi, max %, min
Up to 0.1875, excl 130 80.0 30
071875 andover 146 9070 30

TABLE 2B - Tensile Properties, Sl Units

Tensile Yield Strength _“Elongation in
Nominal Thickness Strength  at 0.2% Offset, *50.8 mm or 4D

Millimeters MPa, max MPa, max %, min
Up to 4.762, excl 896 552 30
4.762 and over 965 621 30

3.5.1.2 Hardness} Shall be not higher than shown in Table 3, or equivalent (See 8.3), determined in
accordange with ASTM E 18; for thin gages;\where superficial hardness testing|is impractical,
microhardness testing in accordance witirASTM E 384 may be used. Product $hall not be
rejected dn the basis of hardness if the_tensile properties of 3.5.1.1 are acceptaple, determined
on specimens taken from the same-sample as that with nonconforming hardness or from another
sample wjth similar nonconforming-hardness.

TABLE 3 - Maximum Hardness

Nominal Thickness Nominal Thickness
Inch Millimeters Hardness
Up-to 0.1875, excl Up to 4.762, excl 102 HRB
0.1875 and over 4.762 and over 25 HRC

3.5.1.3 Bending: Product under 0.1875 inch (4.762 mm) in nominal thickness shall withstand, without
cracking, bending in accordance with ASTM E 290 through an angle of 180 degrees around a
diameter equal to the bend factor shown in Table 4 times the nominal thickness of the product
with axis of bend parallel to the direction of rolling.

TABLE 4 - Bending Parameters

Nominal Thickness Nominal Thickness
Inch Millimeters Bend Factor
Up to 0.050, incl Up tol.27, incl 1
Over 0.050 to 0.1875, excl Over 1.27 to 4.762, excl 2

-4 -
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3.5.1.4 Average Grain Size: Shall be as shown in Table 5, determined in accordance with ASTM E 112:

TABLE 5 - Average Grain Size

Nominal Thickness Nominal Thickness ASTM
Inch Millimeters Grain Size No.
Up to 0.1875, excl Up to 4.762, excl 5 or finer
0.1875 and over 4.762 and over 4 or finer

3.5.2 After Precipitation Heat Treatment: The product shall have the following properties after being
precipitatiof heat treated by heating to 1350 °F + 15 (732 °C % 8), holding-at heaf for
8 hours + 0|25, cooling at a rate of 100 F (56 C) degrees per hour to 1150 °F + 1% (621 °C £ 8),
holding at 2f150 °F + 15 (621 °C + 8) for 8 hours + 0.25, and cooling in-air. Instead of the 100 F
(56 C) degrges per hour cooling rate to 1150 °F £ 15 (621 °C + 8);the furnace copling may be at
any rate prqvided the time at 1150 °F + 15 (621 °C + 8) is adjusted to give a total precipitation heat
treatment time of not less than 18 hours.

3.5.2.1 Tensile Pfoperties: Shall be as shown in Table 6, detérmined in accordance with ASTM E 8 or
ASTM E $M.

TABLE 6A - Minimum Tensile Properties, Inch/Pound Units

Tensile  Yield Strength  Elongation in
Nominal Thickness Strength at 0.2% Offset 2 Inches or 4D

Inch ksi ksi %
Up to 0.1875, excl 175 145 12
0.1875 and over 170 145 12

TABLE 6B - Minimum Tensile Properties, Sl Units

Tensile Yield Strength _Elongation in
Nominal Thickness Strength  at 0.2% Offset 50.8 mm or 4D

Millimeters MPa MPa %
Up to 4.762, excl 1207 1000 12
4.762 and over 1172 965 12

3.5.2.2 Hardness: Shall be not lower than 34 HRC, or equivalent (See 8.3), determined in accordance
with ASTM E 18; for thin gages, where superficial hardness testing is impractical, microhardness
testing in accordance with ASTM E 384 may be used. Product shall not be rejected on the basis
of hardness if the tensile properties of 3.5.2.1 are acceptable, determined on specimens taken
from the same sample as that with nonconforming hardness or from another sample with similar
nonconforming hardness.
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