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2.2 ASTM Publications

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

ASTM B249/B249M  General Requirements for Wrought Copper and Copper-Alloy Rod, Bar, Shapes, and Forgings

ASTM E8/E8M Tension Testing of Metallic Materials
ASTM E18 Rockwell Hardness of Metallic Materials
ASTM E478 Chemical Analysis of Copper Alloys

3. TECHNICAL REQUIREMENTS

3.1 Composition

Shall conform to the gercentages by weight shown in Table 1, determined in accordance<with ASTM E478 or by other
analytical methods acgeptable to purchaser.

Table 1 - Composition

Element (3.1.1) Min Max

Aluminum 10:0 11.0
Nickel (Including Cobalt) 4.2 6.0
Iron 4.0 5.5
Manganese -- 1.5
Zinc -- 0.30
Tin -- 0.25
Cobalt -- 0.20
Silicon -- 0.15
Chromium -- 0.05
Lead -- 0.03
Copper -- (see 3.1.2)
Sum of NamedElements (3.1.3) 99.5 --

3.1.1 These compodition limits do not\pteclude the presence of other elements. Limits may be esgtablished and analysis
required for unnamed elements by agreement between the producer or supplier and purchaser.

3.1.2 Copper may be reported-as “remainder,” or as the difference between the sum of results for all elements and 100%,
or as the resuli of direct analysis.

3.1.3  When all namgd elements in Table 1 are analyzed. the sum shall be 99.5% minimum, but such determination is not
required for routine acceptance of each lot.

3.2 Condition

Extruded, quench hardened and temper annealed (TQ50), and straightened.

3.3 Heat Treatment

Product shall be hardened by heating to a temperature within the range 1550 to 1650 °F (843 to 899 °C), holding at the
selected temperature within 25 °F (14 °C) degrees for not less than 2 hours, and quenching in water and tempered by

heating to a temperature within the range 900 to 1000 °F (482 to 538 °C), holding at the selected temperature within £15 °F
(8 °C) for not less than 2 hours, and cooling in air to room temperature.
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3.4 Properties

Product 4.00 inches (101.6 mm) and under in nominal diameter or distance between parallel sides shall conform to the
following requirements.

3.4.1 Tensile Properties
Shall be specified in Table 2, determined in accordance with ASTM E8/E8M.

Table 2A - Minimum tensile properties, inch/pound units

Nominal Diameter or Distance
Between Parallel Sides

(Bars, Rods) Yield
Nominal Wall Thickness Tensile Strength Elongation |n
(Tubing) Strength  at 0.2% Offset 2 Inche$ or'4D
Inches ksi ksi Yo
Up to 1.00, incl 135 100 6
Ovel 1.00 to 2.00, incl 130 95 6
Ovel 2.00 to 4.00, incl 130 90 6
Table 2B - Minimum tensile properties, SI units
Npminal Diameter or Distance
Between Parallel Sides
(Bars, Rods) Yield
Nominal Wall Thickness Tensile Strength Elongation |n
(Tubing) Strengthy  at 0.2% Offset 50.8 mm or 4D
Millimeters MRa MPa %
Upto 254, incl 931 689 6
Over 254 to 50.8, incl 896 655 6
Over 50.8 to 101.6, incl 896 621 6
3.4.2 Hardness
Shall be not lower tharl 26 HRC, or equivalent, determined in accordance with ASTM E18.
3.5 Quality
The product, as received by purehaser, shall be uniform in quality and condition, sound, and free fro foreign materials and
from imperfections detfimental to usage of the product.
3.6 Tolerances

Shall be in accordance with AMS2221 as applicable to refractory alloys.

3.7 Exceptions

Any exceptions shall be authorized by the purchaser and reported as in 4.4.1.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for Inspection

The producer of the product shall supply all samples for producer’s tests and shall be responsible for the performance of 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 specified requirements.
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4.2 Classification of Tests

All technical requirements of this specification are acceptance tests and shall be performed on each lot.

4.3 Sampling and Testing

Shall be in accordance

4.4 Reports

with ASTM B249/B249M.

The producer of the product shall furnish with each shipment a report showing the results of tests for chemical composition,
tensile properties, and hardness of each lot. This report shall include the purchase order number, lot number, AMS4590D,
size or section identification number, and quantity.
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The product shall be prepared for shipment in accordance with commercial practice and in compliance with applicable rules
and regulations pertaining to the handling, packaging, and transportation of the product to ensure carrier acceptance and

safe delivery.

6. ACKNOWLEDGMENT

A producer shall mention this specification number and its revision letter in all quotations and when acknowledging purchase

orders.

7. REJECTIONS

Extrusions not conforming to this specification, or to modifications authorized by purchaser, will be subject to rejection.
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