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AMS2283 Composition Testing Methods for Nickel- and Cobalt-Based Alloys

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

AMS2750 Pyrometry

AMS2806 Identification Bars, Wire, Mechanical Tubing, and Extrusions, Carbon and Alloy Steels, and Corrosion and

Heat-Resistant Steels and Alloys
AS7766 Terms Used in Aerospace Metals Specifications

2.2 ASTM Publications

Available from ASTM| International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohog¢ken, PA 19428-2959,
Tel: 610-832-9585, www.astm.org.

ASTM E8/E8M Tensign Testing of Metallic Materials
ASTM E18 Rockwell Hardness of Metallic Materials
ASTM E112 Determining Average Grain Size

ASTM E140 Hardngss Conversion Tables for Metals Relationship Among-Brinell Hardness, Vickers Hardness, Rockwell
Hardngss, Superficial Hardness, Knoop Hardness, Scleroscope Hardness, and Legb Hardness

3. TECHNICAL REQUIREMENTS
3.1 Composition

Composition shall confprm to the percentages by weight'shown in Table 1, determined in accordange with AMS2283 or by
other analytical methods acceptable to the purchaser:

Table 1 - Composition

Element Min Max
Carbon - 0.04
Manganese - 0.20
Silicon - 0.20
Phosphorus -- 0.020
Sulfur - 0.010
Chromium 18.00 20.00
Cobalt 34.00 38.00
Molybdenum 6.00 8.00
Columbium (Niobium) 0.25 0.75
Titanium 2.50 3.25
Aluminum 0.10 0.30
Iron 8.00 10.00
Boron - 0.03
Nickel remainder

3.1.1  The producer may test for any element not listed in Table 1 and include this analysis in the report of 4.4. Reporting
of any element not listed in the composition table is not a basis for rejection unless limits of acceptability are
specified by the purchaser.

3.1.2 Check Analysis

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

Alloy shall be produced by multiple melting using vacuum induction followed by vacuum consumable electrode
melting practice.

3.3 Condition
Bars shall be solution heat treated, work strengthened, aged, and centerless ground.
3.4 Heat Treatment

Bars shall be solution heat treated by heating to a temperature within the range 1900 to 1925 °F (1038 to 1052 °C), holding
at the selected temperature within +25 °F (x14 °C) for 4 to 8 hours, and quenching in water. After work strengthening, bars
shall be aged by heating to a temperature within the range 900 to 1100 °F (482 to 593 °C), holding at the selected
temperature within £25|°F (14 °C) for not less than 4 hours, and cooling at a rate equivalent to an air|cool or faster (see 8.2).
Pyrometry shall be in gccordance with AMS2750.

3.5 Properties
Bars shall conform to the following requirements:
3.5.1 Tensile Properties

Tensile properties at rgom temperature, shall be as shown in Table 2, detérmined in accordance with ASTM E8/E8M on
specimens as in 4.3.1 (see 8.2).

Table 2 - Minimum room temperature tensile properties

Property Value
Tensile Strength 170 ksi (1172 Mpa)
Yield Strength at 0.2% ‘Offset 150 ksi (1034 Mpa)
Elongation in 4D or2‘inches (50 15%
mm)
Reduction of Area 40%

3.5.1.1.1  Unless otherwise specified, the strain rate shall be set at 0.005 in/in/min (0.005 mm/mm/min) and maintained
within a tdlerance of +0.002_in/in/min (£0.002 mm/mm/min) through 0.2% offset yield strain. After the yield
strain, the|speed of the:testing machine shall be set between 0.05 in/in and 0.5 in/in (0.05 mm/mm and
0.5 mm/min) of the length of the reduced parallel section (or distance between the grips for specimens not
having a r¢duced seection) per minute. Alternatively, an extensometer and strain rate indicator may be used to
set the strain rate between 0.05 in/in/min and 0.5 in/in/min (0.05 mm/mm/min and [0.5 mm/mm/min). The
requirement_fop~Compliance becomes effective for material produced 1 year after the publication date of
this specifigation. 1

3.5.1.2 Mechanical property requirements for product outside the thickness range of 1.1 shall be as agreed upon by the
purchaser and producer and reported in 4.4.4.

3.5.2 Hardness

Hardness shall be not lower than 36 HRC, or equivalent (see 8.3), determined in accordance with ASTM E18.
3.5.3 Average Grain Size

Average grain size shall be ASTM No. 4 or finer, determined in accordance with ASTM E112.

3.6 Quality

Bars, as received by the purchaser, shall be uniform in quality and condition, sound, and free from foreign materials and
from imperfections detrimental to usage of the bars.
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3.7 Tolerances

Tolerances shall conform to all applicable requirements of AMS2261.

3.8 Exceptions

Any exceptions shall be authorized by the purchaser and reported as in 4.4.4.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for Inspection

The producer of bars shall supply all samples for the producer's tests and shall be responsible for the performance of all

required tests. The purchaser reserves the right to sample and to perform any confirmatory testing deemed necessary to
ensure that the bars cgnform to specified requirements.

4.2 Classification of Tests
All technical requirements are acceptance tests and shall be performed on each heat ordet as applifable.
4.3 Sampling and Tgsting
Sampling and testing shall be in accordance with AMS2371 and the following:
4.3.1 In testing roupd bars, specimens for tensile testing shall¢be" of standard proportions in accordance with
ASTM E8/E8M with either 0.250-inch (6.35-mm) diameter at the reduced parallel gage sectign or smaller specimens
proportional to|the standard when required. All specimens shall be machined from the center of bars 0.800 inches
(20.32 mm) and under in nominal diameter and from midsradius of larger size bars.
4.4 Reports
The producer of the bars shall furnish with each shipment a report showing the producer’'s name, cpuntry where the metal
was melted (e.g., final nelt in the case of metal processed by multiple melting operations), and the fpllowing results of tests
and relevant informatign:
441 For Each Heat
Composition
4.4.2 For Each Lot:
Tensile properties
Hardness

Average grain size
Specific temperature and time used in the aging cycle (see 3.4)

4.4.3 A statement that the product conforms to the other technical requirements.

4.4.4 When material produced to this specification is beyond the sizes allowed in the scope or other exceptions are taken
to the technical requirements listed in Section 3 (see 5.2.1), the report shall contain a statement “This material is
certified as AMS5920C(EXC) because of the following exceptions:” and the specific exceptions shall be listed.

4.4.5 Purchase Order Number

Heat and lot numbers
AMS5920C

Size

Quantity
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