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AMS2269 Chemical Check Analysis Limits, Nickel, Nickel Alloys and Cobalt Alloys

AMS2371 Quality Assurance Sampling and Testing, Corrosion and Heat-Resistant Steels and Alloys, Wrought
Products and Forging Stock

AMS2374 Quality Assurance Sampling and Testing, Corrosion and Heat-Resistant Steel and Alloy Forgings

AMS2806 Identification, Bars, Wire, Mechanical Tubing, and Extrusions, Carbon and Alloy Steels and Corrosion and
Heat-Resistant Steels and Alloys

AMS2808 Identification, Forgings

AMS7490 Rings, Flash Welded, Corrosion and Heat-Resistant Austenitic Steels, Austenitic-Type Iron, Nickel, or

Cobalt Alloys, or Precipitation Hardenable Alloys

2.2 ASTM Publicatiops

Available from ASTM

Tel: 610-832-9585, www.astm.org.

ASTM E 10

ASTME 21

ASTM E 139

ASTM E 354

Brinell|Hardness of Metallic Materials

Elevated Temperature Tests of Metallic Materials

Condugting Creep, Creep-Rupture, and Stress-Rupture.Tests of Metallic Materials

Chemical Analysis of High-Temperature, Electrical,"Magnetic, and Other Similar |

Alloys

3. TECHNICAL REQUIREMENTS

3.1 Composition

Shall conform to the p

TABLE 1 - COMPOSITION

International, 100 Barr Harbor Drive, P.O. Box C700, West Coenshoho

prcentages by weight shown in Table 1, determined by wet chemical meth
ASTM E 354, by spectjochemical methods, orby other analytical methods acceptable to purchaser.

ken, PA 19428-2959,

on, Nickel, and Cobalt

bds in accordance with

Element min max
Carbon 0.04 0.08
Manganese -- 0.60
Silicon -- 0.40
Phosphorus -- 0.015
Sulfur -- 0.007
Chromium 19.00 21.00
Cobalt 19.00 21.00
Molybdenum 5.60 6.10
Titanium 1.90 2.40
Aluminum 0.30 0.60
Titanium + Aluminum 2.40 2.80
Boron -- 0.005
Iron -- 0.70
Copper -- 0.20
Nickel Remainder

3.1.1 Check Analysis

Composition variations shall meet the applicable requirements of AMS2269.
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3.2 Melting Practice

The alloy shall be produced by multiple melting using consumable electrode practice in the remelt cycle or shall be
induction melted under vacuum.

3.3 Condition

The product shall be supplied in the following condition:
3.3.1 Bars

Solution heat treated and descaled.

3.3.1.1 Bars shall be hot rolled or extruded; round bars shall be ground or turned.

3.3.1.2 Bars shall ngt be cut from plate (Also see 4.4.2)
3.3.2 Forgings and Rlash Welded Rings
Solution heat treated.

3.3.2.1 Flash weldefl rings shall not be supplied unless specified or permitted on purchaser|s part drawing. When
supplied, rings shall be manufactured in accordance with AMS7490.

3.3.3 Stock for Forgihg or Flash Welded Rings

As ordered by the forgihg or flash welded ring manufacturer.
3.4 Heat Treatment
Bars, forgings, and flagh welded rings shall be solution heat treated by heating to a temperature wjithin the range 1900 to
2125 °F (1038 to 1168 °C) holding at the selectedAemperature within £25 °F (14 °C) for a time commensurate with
cross-sectional thicknegs, 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 Bars, Forgings| and Flash\Welded Rings

3.5.1.1 As Solution Heat Treated

3.5.1.1.1 Hardness

Shall be not higher than 248 HB, or equivalent (See 8.2), determined in accordance with ASTM E 10.

3.5.1.2  After Precipitation Heat Treatment

Product 3.25 inches (82.6 mm) and under in nominal diameter or least distance between parallel sides shall have the
following properties after being precipitation heat treated by heating to 1475 °F + 15 (802 °C % 8), holding at heat for
8 hours £ 0.5, and cooling in air; product over 3.25 inches (82.6 mm) in nominal diameter or least distance between
parallel sides shall have properties as agreed upon by purchaser and vendor:

3.5.1.2.1 Tensile Properties at 1435 °F (779 °C)

Shall be as shown in Table 2, determined in accordance with ASTM E 21 on specimens heated to 1435 °F + 10
(779 °C = 6) held at heat for 20 to 30 minutes before testing, and tested at 1435 °F + 10 (779 °C % 6).
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35.1.2.2

TABLE 2 - MINIMUM TENSILE PROPERTIES

Value

78.5 ksi (541 MPa)
58.5 ksi (403 MPa)
12%

Property

Tensile Strength

Yield Strength at 0.2% Offset
Elongation in 4D

Creep Properties at 1435 °F (779 °C)

A tensile specimen, maintained at 1435 °F + 3 (779 °C * 2) while a load sufficient to produce an initial axial stress 17.4 ksi
(120 MPa) is applied continuously, shall not exceed 0.1% total plastic strain in 50 hours. Test shall be conducted in

accordance with ASTM

3.5.2 Forging Stock

E 139.

When a sample of stod
treated coupon shall g
treatment as in 3.4 ar
equivalent to tests of a
3.5.3  Stock for Flash

Specimens taken from
and 3.5.1.2.2.

3.6 Quality
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3.7 Tolerances
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Welded Rings
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4.2

42.1

Classification of Tests

Acceptance Tests

The following requirements are acceptance tests and shall be performed on each heat or lot as applicable.

4.2.1.1 Composition
4212

4.2.1.3

(3.1) of each heat.

rings after precipitation heat treatment.

42.1.4

Tolerances of bars (3.7).

Hardness (3.5.1.1.1) of each lot of bars, forgings, and flash welded rings as solution heat treated.

Tensile properties (3.5.1.2.1) and creep properties (3.5.1.2.2) of each lot of bars, forgings, and flash welded
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