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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

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.
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2.1 SAE Publications (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, 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— RockwetHardness—and—Rockwett—SuperficiatHardness—of Metallic
Materials
ASTM E 112 Determining Average Grain Size
ASTM E 139 Conducting Creep, Creep-Rupture, and Stress-Rupture Jests of
Metallic Materials

E 490 Semi-Guided Bend Test for Ductility of Metallic Maternials

E 354 Chemical Analysis of High-Temperature, Electrical, Mdgnetic,

and Other Similar Iron, Nickel, and Cobalt Alloys

ASTM
ASTM

Cad N

2.3 U.S. Govyernment Publications:

Available from Standardization Documents Order Desk, Building 40, 700 Robbins
Avenue, |Philadelphia, PA 19111-5094.

MIL-STD4163 Steel Mill Products, Preparation for Shipment and Stiorage
3. TECHNICAlLl REQUIREMENTS:

3.1 Composition:

(R)
Shall cgnform to the percentages by weight shown in Table 1, detflermined by
wet chemical methods intaccordance with ASTM E 354, by spectrochemical
methods,| or by other-analytical methods acceptable to purchaser.
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TABLE 1 - Composition

Element min max
Carbon -- 0.06
Manganese -- 0.35
Silicon - 0.35
Phosphorus -- 0.020
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 Ama]ysis: Composition variations shall meet the requiremgnts of
AMS 2269.

3.2 Melting Practice:

Alloy shall be produced by multiple-melting using consumable elecfrode

practice jn the remelt cycle or shall be induction melted under vacuum. If
consumabl¢ electrode remelting.is not performed in vacuum, electrgdes which
have been|produced by vacuum  nduction melting shall be used for nemelting.

3.3 Condition

The produ¢t shall be supplied in the following condition:

3.3.1 Sheet and Strip:iCold rolled, solution heat treated, and, unlegs solution
heat treatment'is performed in an atmosphere yielding a bright finish,
descaled having a surface appearance comparable to 3.3.1.1 or 3]3.1.2 as
applicablei(See 8.2).

3.3.1.1 Sheet: No. 2D finish.

3.3.1.2 Strip: No. 1 strip finish.

3.3.2 Plate: Hot rolled, solution heat treated, and descaled.
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3.4 Heat Treatment:

The product shall be solution heat treated to meet the requirements of 3.5.
No specific solution heat treatment is specified but it is recommended that
the product be solution heat treated by heating in a suitable protective
atmosphere to a temperature within the range 1700 - 1800 °F (927 - 982 °C),
holding at the selected temperature within +25 °F (+14 °C) for a time
commensurate with section thickness but not less than 5 minutes, and cooling
at a rate equivalent to an air cool or faster.

3.5 Properties:

The product shall conform to the following requirements:
3.5.1 As Sollution Heat Treated:

3.5.1.1 Tengile Properties: Shall be as specified in TabTe<2, determined in
accqrdance with ASTM E 8 or ASTM E 8M.

TABLE 2A - Tensile Properties, Inch/Pound Units

Tensile Yield.Strength Elongation in
Nominal Thickness Strength at 0:2% Offset 2 Inchps or 4D
Inches ksi, max ksi, max %, min
Up to 0.187, incl 130 80.0 30
Over 0.1§7 140 90.0 30

TABLE 2B~ Tensile Properties, SI Units

Tensile Yield Strength Elongation in
Nominal Thickness Strength at 0.2% Offset 50.8 mm or 4D
Millimdters MPa, max MPa, max %, min
Up to 4.79,4ncl 896 552 30
Over 4.7 965 621 30

3.5.1.2 Hardness: Should be not higher than specified in Table 3, or equivalent,
determined in accordance with ASTM E 18 but the product shall not be
rejected on the basis of hardness if the tensile property requirements of
3.5.1.1 are met:
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TABLE 3 - Maximum Hardness
Nominal Thickness Nominal Thickness
Inches Millimeters Hardness
Up to 0.187, incl Up to 4.75, incl 102 HRB
Over 0.187 Over 4.75 25 HRC
3.5.1.3 Bending: Product 0.187 inch (4.75 mm) and under in nominal-hickness
shall withstand, without cracking, bending in accordance with ASTM E 290
throygh an angle of 180 degrees around a diameter equal (to the bend
factqr times the nominal thickness of the product with axis qf bend
parallel to the direction of rolling.
TABLE 4 - Bending
Nominal Thickness Nominal:Thickness Bend
Inches MidDimeters Factor
Up to 0.050, incl Up to 1.27, incl 1
Over 0.050 to 0.187, incl Over 1.27 to 4.75, incl 2
3.5.1.3.1 Bernding requirements for-product over 0.187 inch (4.75 mm) |in nominal

3.5.1.4 Grain Size: Shall(be as shown in Table 5, determined by comg
polighed and etched specimen with the chart in ASTM E 112:

thickness shall be as agreed upon by purchaser and vendor.

TABLE 5 - Grain Size

arison of a

Nominal-"Thickness Nominal Thickness
Inches Millimeters Grain Size
Up to 0.187, incl Up to 4.75, incl Predominantly 5 or finer

Over 0.187 Over 4.75 Predominantly 4 or finer
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3.5.2 After Stabilization and Precipitation Heat Treatment:

The product,

3.5.2.1

3.5.2.2

3.5.2.3

0.010 - 1.000 inch (0.25 - 25.40 mm) in nominal thickness, shall have the
following properties after being stabilization heat treated by heating to
1550 °F + 15 (843 °C + 8), holding at heat for 3 hours + 0.25, and cooling
in air to room temperature and precipitation heat treated by heating to
1325 °F + 15 (718 °C + 8), holding at heat for 8 hours + 0.25, cooling at a
rate of 100 F (56 C) degrees per hour to 1150 °F + 15 (621 °C + 8), holding
at 1150 °F + 15 (621 °C + 8) for 8 hours + 0.25, and cooling in air.

Instead of the 100 F (56 C) degrees per hour coo]1ng rate to 1150 °F + 15
(621 °C + 8), furnace coo11ng may be at any rate provided 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. Properties of product under
0.010 inch (0.25 mm) or over 1.000 inch (25.40 mm) in nominal ~thickness

shall as agreed upon by purchaser and vendor.
Tensifle Properties: Shall be as specified in Table 6, ‘determined in
accordance with ASTM E 8 or ASTM E 8M:
TABLE 6 - Minimum Tensile Properties
Property Value
Tensile Strength 170 ksi (1172 MPa)
Yie[ld Strength at 0.2% Offset 135 ksi ( 931 MPa)
Elonpgation in 2 Inches (50.8 mm)Jor 4D 12%
Hardness: Should be not Tewer than 30 HRC, or equivalent, determined in
accorgdance with ASTM E 18-but the product shall not be rejectpd on the
basis| of hardness if.the tensile property requirements of 3.5.2.1 are
met.
Stress-Rupture Properties at 1200 °F (649 °C): A tensile spegimen,
maintpined at<1200 °F + 3 (649 °C + 2) while a load sufficient to produce
the ipitial.axial stress specified in Table 7 is applied contjnuously,
shall| not/rupture in less than 23 hours. The test shall be cpntinued to
ruptuyre without change of load.

Elongation after rupture, mepsured at
room temperature, shall be as specified in Table 7. Tests shE]] be

conducted in accordance with ASTM E 139.

TABLE 7A - Stress-Rupture Properties, Inch/Pound Units

Initial Axial Elongation in

Nominal Thickness Stress 2 Inches or 4D
Inches ksi %, min
Up to 0.015, incl 95.0 -
Over 0.015 to 0.025, incl 95.0 3
Over 0.025 100 3
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3.5.

3.5.

3.6

3.7

4.2

TABLE 7B - Stress-Rupture Properties, SI Units

Initial Axial Elongation in
Nominal Thickness Stress 50.8 mm or 4D
Millimeters MPa %, min
Up to 0.38, incl 655 -
Over 0.38 to 0.64, incl 655 3
Over 0.64 689 3

2.3.1 The|test of 3.5.2.3 may be conducted using a load higher-than required
to fgroduce the initial axial stress specified in Tabl€>7 butl Toad shall
not |be changed while test is in progress. Time to supture and
elorgation requirements shall be as specified in 305.2.3.

2.3.2 Wher] permitted by purchaser, the test of 3.5.2.3 may be conducted using
incriemental loading. In such case, the load.required to prgduce the
iniffial axial stress specified in Table 7. shall be maintained to
ruptlure or for 23 hours, whichever occurs first. After the [23 hours
and [at intervals of 8 - 16 hours, preferably 8 - 10 hours, thereafter,
the [stress shall be increased in increments of 5.0 ksi (34.§ MPa).

Timd to rupture and elongation requirements shall be as spedified in
3.5J)2.3.

Quality:
The produdt, as received by purchaser, shall be uniform in quality and

condition, sound, and free from foreign materials and from imperfegctions
detrimentdl to usage of the.product.
Toleranceq:
Shall conflorm to ald-applicable requirements of AMS 2262 or MAM 2262.

QUALITY ASJURANCE. PROVISIONS:

Responsibility for Inspection:

The vendor of the product shall supply all samples for vendor’s tests and
shall be responsible for performing all required tests. Purchaser reserves
the right to sample and to perform any confirmatory testing deemed necessary
to ensure that the product conforms to the requirements of this
specification.

Classification of Tests:

Tests for all technical requirements are acceptance tests and shall be
performed on each heat or lot as applicable.
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