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1. SCOPE:
1.1 Form:

This specification covers a corrosion and heat resistant nickel alloy in the form of sheet, strip, and
plate.

1.2 Application:

These produgts have been used typically for parts reqairing high strength up to approximately

1500 °F (816 I°C) and oxidation resistance up to approximately 1800 °F (980 °C), gnd for bellows
and flat springs requiring optimum resistance to relaxation up to approximately 1000 °F (538 °C) with
moderate or relatively low stresses, but usage. is not limited to such applications.

1.2.1 Parts may he formed and then heat treated to improve strength at elevated tempgratures.

2. APPLICABLE QOCUMENTS:
The following publications form(apart of this specification to the extent specified herg¢in. The latest
issue of SAE pyblications shallapply. The applicable issue of other publications shdll be the issue in

effect on the dafe of the putchase order.

2.1 SAE Publications;

Available fronTSAEA60Commonweatthr Drive, Warmendale, PA15096-000t——

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

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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2.2 ASTM Publications:
Available from ASTM, 1916 Race Street, Philadelphia, PA 19103-1187.

ASTM E 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 Metallic 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 'Qther Similar Iron,
Nickel, and Cobalt Alloys

2.3 U.S. Governnment Publications:

Available from} DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Ayenue,
Philadelphia, PA 19111-5094.

MIL-STD-163| Steel Mill Products, Preparation for Shipmént and Storage
3. TECHNICAL REQUIREMENTS:
3.1 Composition:
Shall conform(|to the percentages by weight shown in Table 1, determined by wet chemical methods

in accordancg with ASTM E 354, by spectrochemical methods, or by other analytical methods
acceptable to|purchaser.

TABLE 1 - Composition

Element min max
Carbon -- 0.08
Manganese - 1.00
Silicon -- 0.50
Sulfur -- 0.01
Chromium 14.00 17.00
Columbium 0.70 1.20
Titanium 2.25 2.75
Aluminum 0.40 1.00
Iron 5.00 9.00
Cobalt (3.1.1) - 1.00
Tantalum (3.1.1) - 0.05
Copper 0.50

Nickel + Cobalt  70.00 --
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3.1.1 Determination not required for routine acceptance.

3.1.2 Check Analysis: Composition variations shall meet the requirements of AMS 2269.

3.2 Condition:

The product s

hall be supplied in the following condition:

3.2.1 Sheet and S

yielding a bifight finish, descaled, if required, having a surface appearance compd

following co
3.2.1.1 Sheet: No
3.2.1.2 Strip: No.
3.2.2 Plate: Hot rq
3.3 Properties:
The product §
3.3.1 As Anneale

3.3.1.1 Tensile Pr
with ASTN

3.3.1.1.1 Strip: SH

trip: Cold rolled, annealed, and, unless annealing is performed in an
mmercial corrosion-resistant steel finishes as applicable (see 8;2):
2D finish

1 strip finish

lled and annealed; when so ordered, plate shall be descaled.

hall conform to the following requirements:
i

pperties: Shall be as spécified in 3.3.1.1.1 and 3.3.1.1.2, determined
i E 8 or ASTM E 8M:

all be as shown inTable 2.

TABLE 2A - Tensile Properties, Inch/Pound Units

atmosphere
irable to the

in accordance

Tensile  Elongation in
Nomimmat-Thickness—— Strength Z2mches
Inch ksi, max %, min
Up to 0.010, excl 140 --
0.010 to 0.025, excl 130 20
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J33.1.1.2

3.3.1.2

TABLE 2B - Tensile Properties, Sl Units

Tensile Elongation in
Nominal Thickness  Strength 50.8 mm

Millimeter MPa, max %, min
Up to 0.25, excl 965 --
0.25 to 0.64, excl 896 20

Sheet: §hall be as shown in Table 3.

TABLE 3A - Tensile Properties, Inch/Pound Uhits

Tensile  Yield Strength  Elongation ir

Nominal Thickness Strength  at 0.2% OffSet 2 Inches
Inch ksi, max ksisomax %, min
0.010to 0.024, incl 140 -- 30
Dver 0.024 to 0.125, incl 130 60.0 40
Dver 0.125 to 0.1874, incl 130 65.0 40

TABLE 3B Fensile Properties, Sl Units

Tensile Yield Strength  Elongation in
Nominal Thickness Strength  at 0.2% Offset 50.8 mm

Millimeters MPa, max MPa, max %, min

0.25t0 0.61, incl 965 -- 30
Over 0.61406-3.18, incl 896 414 40
Over 3.181t0 4.76, incl 896 448 40

Bending: Product 0.1874 inch (4.76 mm) and under in nominal thickn

ess shall withstand, without

cracking, bending in accordance with ASTM E 290 through an angle
diameter equal to the bend factor shown in Table 4 times the nomina
with axis of bend parallel to the direction of rolling.

TABLE 4 - Bending Parameters

of 180 degrees around a
| thickness of the product

Nominal Thickness Nominal Thickness Bend
Inch Millimeters Factor

Up to 0.050, incl Up to 1.27, incl 1

Over 0.050 to 0.1874, incl Over 1.27 to 4.76, incl 2
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3.3.1.3 Average Grain Size: Sheet and strip 0.010 to 0.1874 inch (0.25 to 4.76 mm) in nominal thickness
shall have an average grain size not over 0.0060 inch (0.152 mm) in diameter (ASTM Grain Size
No. 2.5), determined in accordance with ASTM E 112.

3.3.1.3.1 Grain size requirements for sheet and strip under 0.010 inch (0.25 mm) in nominal thickness
and for plate shall be as agreed upon by purchaser and vendor.

3.3.2 After Precipitation Heat Treatment: The product shall conform to the following requirements after

being precipitation heat treated by heating to 1300 °F £ 25 (704 °C + 14), holding at heat for
20 hours = 1, and cooling in air:
3.3.2.1 Tensile Prpperties: Shall be as specified in Table 5, determined in accordance with ASTM E 8 or
ASTM E gM.
TABLE 5A - Minimum Tensile Properties, Ineh/Pound Units
Tensile  Yield'Strength  Elongatiop in
Nominal Thickness  Strength at 0.2% Offset 2 Inches gr 4D
Product Inches ksi ksi %
Strig Up to 0.010, excl 150 - -
0.010 to 0.025, excl 155 - 15
0.025 to 0.1874, incl 155 - 15
Sheget 0.010 to 0.1874, incl 165 105 20
Plate 0.1875 to 4.000, incl 155 100 20
TABLE 5B - Minimum Tensile Properties, S| Units
Tensile  Yield Strength  Elongatiof in
Nominal Thickness  Strength at 0.2% Offset 50.8 mm of 4D
Proguct Millimeters MPa MPa %
Strip Up to0.25, excl 1034 - -
0.25 t00.64, excl 1069 - 15
0.64 to 4.760, incl 1069 - 15
Sheet 0.25 to04.760, incl 1138 724 20
Plate 4.762 to 101.60, incl 1069 689 20
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3.3.2.1.1 Elongation requirements do not apply to strip under 0.020 inch (0.51 mm) in nominal thickness.

3.3.2.2 Hardness: Strip 0.005 to 0.1874 inch (0.13 to 4.760 mm) and over in nominal thickness and plate
should have hardness not lower than 30 HRC, or equivalent, and sheet should have hardness
not lower than 32 HRC, or equivalent (see 8.3), determined in accordance with ASTM E 18.

3.4

3.5

4. QUALITY ASSLU

4.1

4.2

4.3

4.4

4.5

Quality:

The product,rts received by purchaser, shall be uniform in quality and condition;Sq

from foreign
Tolerances:

Shall conform

Responsibility
The vendor of
performing all
confirmatory t
this specificat
Classification

Tests for all te
as applicable.

Sampling and

Shall be in ac

aterials and from imperfections detrimental to usage of the praoduct.

to all applicable requirements of AMS 2262 or MAM 2262.

RANCE PROVISIONS:

for Inspection:

the product shall supply all samples for vendor’s tests and shall be r
required tests. Purchaser reservesthe right to sample and to perfor
bsting deemed necessary to ensure that the product conforms to the

on.

of Tests:

Testing:

cordance with AMS 2371.

und, and free

bsponsible for
m any
requirements of

chnical requirements are acceptance tests and shall be performed o each heat or lot

Reports:

The vendor of the product shall furnish with each shipment a report showing the results of tests for

chemical composition of each heat and the results of tests on each lot to determine conformance to
the other technical requirements. This report shall include the purchase order number, heat and/or
lot number, AMS 5542L, size, and quantity.

Resampling a

nd Retesting:

Shall be in accordance with AMS 2371.
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