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

Composition Testing Methods for Nickel- and Cobalt-Based Alloys

Products and Forging Stock

Heat-Resistant Steels and Alloys

Quality Assurance Sampling and Testing, Corrosion and Heat-Resistant Steels and Alloys, Wrought

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

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

cation, Forgings

Flash Welded, Corrosion and Heat-Resistant Austenitic Steels, Austeniti
Alloys, or Precipitation-Hardenable Alloys

AMS2269

AMS2283

AMS2371

AMS2374

AMS2750 Pyrometry

AMS2806

AMS2808 Identifi

AMS7490 Rings,
Cobalt

AS7766 Terms

2.2 ASTM Publicatio

Available from ASTM
Tel: 610-832-9585, ww

ASTM E10 Brinell
ASTM E21 Elevat
ASTM E140 Hardn

Hardn

2.3 Definitions

Terms used in AMS ar
3. TECHNICAL REQ
3.1

Composition

Composition shall conf

Used in Aerospace Metals Specifications
ns

International, 100 Barr Harbor Drive, P.O. Box. C700, West Conshohod
w.astm.org.

Hardness of Metallic Materials

bd Temperature Tension Tests of Metallic Materials

pss, Superficial Hardness, Kneop Hardness, Scleroscope Hardness, and Leg

b defined in AS776(

UJIREMENTS

prm\to the percentages by weight shown in Table 1, determined in accordan

c-Type Iron, Nickel or

ken, PA 19428-2959,

pss Conversion Tables for Metals'Relationship Among Brinell Hardness, Vickgrs Hardness, Rockwell

b Hardness

ce with AMS2283 or by

other analytical metho

s acceptable to the purchaser.

Table 1 - Composition

Element Min Max
Carbon -- 0.12
Manganese -- 1.00
Silicon -- 1.00
Phosphorus -- 0.040
Sulfur -- 0.030
Chromium 4.00 6.00
Molybdenum 23.00 26.00
Iron 4.00 7.00
Vanadium -- 0.60
Cobalt -- 2.50
Nickel + Cobalt remainder
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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.
3.2 Condition
The product shall be supplied in the following condition:

3.21 Bars

Bars shall be hot rolle er in nominal diameter

shall be ground.

i, solution heat treated, and descaled. Rounds 0.75 inch (19.0 mm) and_ov

3.2.1.1  Bars, other than hexagons, over 2.75 inches (69.8 mm) in nominal diameter orvéast distance between parallel
sides shall be hot finished or cold finished.

3.2.1.2 Bars shall ngt be cut from plate (see 4.4.2).

3.2.2 Forgings

Forgings shall be solutjon heat treated and descaled.

3.2.3 Flash-Welded Rings

Flash-welded rings shgll be solution heat treated.

3.2.3.1 Flash-weldedl rings shall not be supplied unless specified or permitted on the purchasef’'s part drawing. When
supplied, rings shall be manufactured in agcerdance with AMS7490.
3.2.4  Stock for Forging or Flash-Welded Rings

Stock for forging or flas

3.3 Heat Treatment
Bars, forgings, and flas|
at heat for a time com
rapid air cool or faster.

h-welded rings shall be as ordered by the forging or flash-welded ring manuf

h-welded.rings shall be solution heat treated by heating to 2150 °F £ 25 °F (11
hensdrate with section thickness but not less than 20 minutes, and cooling g
Pyrometry shall be in accordance with AMS2750.

acturer.

77 °C £ 14 °C), holding
t a rate equivalent to a

3.4 Properties

The product shall conform to the following requirements:

3.4.1 Bars, Forgings

3.4.1.1

, and Flash-Welded Rings

Tensile properties for bars, forgings, and flash-welded rings shall be as shown in Table 2, determined in

accordance with ASTM E21 on specimens heated to 1500 °F + 5 °F (816 °C +3 °C), held at heat for
20 to 30 minutes before testing, and tested at 1500 °F + 5 °F (816 °C + 3 °C).

Table 2 - Minimum elevated temperature tensile properties

Value
55 ksi (379 MPa)

Property
Tensile Strength
Elongation in 4D or
2 inches (50 mm)

10%
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3.4.1.2 Hardness

Hardness shall be 170 to 241 HBW, or equivalent (see 8.2), determined in accordance with ASTM E10.
3.4.2 Stock for Forging or Flash-Welded Rings

Stock for forging or flash-welded rings shall be as agreed upon by the purchaser and producer.

3.5 Quality

The product, 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 product.

3.5.1 Grain flow of die forgings, except in areas that contain flash-line end grain, shall follow the general contour of the
forgings showihg no evidence of reentrant grain flow.

3.6 Tolerances
Bar tolerances shall conform to all applicable requirements of AMS2261.
3.7 Exceptions
Any exceptions shall bg authorized by the purchaser and reported as in 4.4.4:
4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility fof Inspection

The producer of the prpduct shall supply all samples for the producer’s tests and shall be responsitl)le for the performance
of all required tests. The purchaser reserves the right to sample and to perform any confirmatory tesfing deemed necessary
to ensure that the prodlct conforms to specified requirements.
4.2 Classification of [Tests

4.2.1 Acceptance Tgsts

Tests for the following fequirements are‘acceptance tests and shall be performed on each heat or 19t as applicable:

e Composition (see 8.1) of each.heat.

o Elevated temperature ténsile properties (see 3.4.1.1) and hardness (see 3.4.1.2) of each lof| of bars, forgings, and
flash-welded rings

e Tolerances (see 3.6) of bars.

4.2.2 Periodic Tests

Tests to determine ability of stock for forging or flash-welded rings to develop required properties (see 3.4.2) and tests for
grain flow of die forgings (see 3.5.1) are periodic tests and shall be performed at a frequency selected by the producer
unless frequency of testing is specified by the purchaser.

4.3 Sampling and Testing

4.3.1  Sampling and testing of bars, flash-welded rings, and stock for forging or flash-welded rings shall be in accordance
with AMS2371.

4.3.2 Sampling and testing of forgings shall be in accordance with AMS2374.
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