
Designation: F 96 – 77 (Reapproved 1999)

Standard Specification for
Electronic Grade Alloys of Copper and Nickel in Wrought
Forms 1

This standard is issued under the fixed designation F 96; the number immediately following the designation indicates the year of original
adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A superscript
epsilon (e) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This specification covers alloys of copper and nickel in
a variety of wrought shapes suitable for external and internal
use in electron devices.

1.2 The following safety hazards caveat applies to Test
Methods Section 8 only:This standard does not purport to
address all of the safety concerns, if any, associated with its
use. It is the responsibility of the user of this standard to
establish appropriate safety and health practices and deter-
mine the applicability of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:
A 342 Test Methods for Permeability of Feebly Magnetic

Materials2

B 122/B122M Specification for Copper-Nickel-Tin Alloy,
Copper-Nickel-Zinc Alloy (Nickel Silver) and Copper-
Nickel Alloy Plate, Sheet, Strip, and Rolled Bar3

B 127 Specification for Nickel-Copper Alloy (UNS
N04400) Plate, Sheet, and Strip4

B 164 Specification for Nickel-Copper Alloy Rod, Bar, and
Wire4

B 165 Specification for Nickel-Copper Alloy (UNS
N04400) Seamless Pipe and Tube4

E 75 Test Method for Chemical Analysis of Copper-Nickel
and Copper-Nickel-Zinc Alloys5

3. Ordering Information

3.1 Orders for material to this specification shall include the
following information:

3.1.1 Alloy (see 9.1),
3.1.2 Shape,
3.1.3 Condition (cold-rolled, hot-rolled, etc.),
3.1.4 Dimensions,

3.1.5 Weight,
3.1.6 Packaging (see 10.2), and
3.1.7 Special requirements (see 11.1).

4. Manufacture and Workmanship

4.1 The material shall be handled in such a manner that
oxide contamination and foreign material such as metal chips
and dirt shall be minimized on the surfaces.

4.2 Sheet and strip intended for deep drawing shall be
substantially free from directional properties which can cause
excessive tearing in the deep drawn product.

5. Chemical Composition

5.1 This material shall conform to the chemical composition
shown in Table 1.

5.2 When specifically requested, a certificate of chemical
analysis shall be supplied by the manufacturer. Sample for
chemical analysis is to be taken from a ladle sample at the time
the melt is cast. Each sample shall be individually analyzed to
the requirements of 5.1 and the numerical results of analysis
reported in the certification.

5.3 In case of disagreement, the analysis shall be made in
accordance with Test Method E 75 for the respective materials
when such methods of analysis are available. When ASTM
methods are not available, the analytical procedures shall be
agreed upon by the manufacturer and the purchaser.

6. Physical Properties

6.1 Alloy 1—The properties shall be as shown in the
applicable basic product specification referenced in 5.1 except
for grain size which shall conform to the requirements in Table
2.

6.2 Alloys 2 and 3— The mechanical properties shall be as
agreed upon between manufacturer and purchaser. The grain
size shall conform to the requirements in Table 2.

6.3 Alloy 4:
6.3.1 The mechanical properties shall be as agreed upon

between manufacturer and purchaser.
6.3.2 Grain size and hardness for deep drawing quality sheet

and strip shall conform to the requirements shown in Specifi-
cation B 127.

6.3.3 The magnetic permeability shall not exceed 1.1 when
tested at − 3°C and a field strength of 39.8 A/m.

1 This specification is under the jurisdiction of ASTM Committee F-1 on
Electronics and is the direct responsibility of Subcommittee F01.03 on Metallic
Materials.
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6.3.3.1 Testing shall be performed in accordance with
Method 5 of Test Methods A 342, or by an equivalent proce-
dure. In case of disagreement, Method 5 of Test Methods A 342
shall be used as the referee method.

6.3.3.2 Testing shall be performed on a one per heat basis.
6.4 Alloy 5—The properties shall be as shown in the

applicable basic product specifications referenced in 5.1.

7. General Condition

7.1 Macroscopical— Edges shall be free from seams, laps,
folds, and cracks which would be detrimental to its end use.

7.2 Microscopical— The material shall be free of nonme-
tallic inclusions or discontinuities which would be detrimental
to its end use when examined in accordance with 8.1.2.

8. Test Methods

8.1 For Alloys 1 and 2, the properties enumerated in this
specification shall be determined on specimens prepared in
accordance with the following procedures.

8.1.1 Macroscopical:
8.1.1.1 For this examination, usually performed on heat-

treated or unheat-treated specimens of large diameter wire, rod,
tube, and shaped extrusions, specimens shall be machined to a
63 rms surface finish or smoother on the transverse section and
degreased.

8.1.1.2 Prepare a fresh 1 + 1 aqueous solution of commer-
cial nitric acid to which has been added 5 g ofcopper per litre
of solution before use. The solution shall be kept free from dirt
and maintained during use at a temperature 246 3°C.

8.1.1.3 Etch the specimens for 3 to 5 min by lowering into
the solution and agitating slowly. Remove periodically to
determine whether the etching is sufficient. If the specimens
tend to stain, adding 25 mL of hydrochloric acid to each litre
of solution will minimize the staining. After etching, wash and
dry the specimen before examination.

8.1.1.4 Examine at 103 magnification.
8.1.2 Microscopical:
8.1.2.1 Cut and degrease longitudinal specimens from the

finished material. Heat to 8506 25°C for 30 min in an
atmosphere containing not less than 10 % hydrogen and
rapidly cool but do not necessarily quench.

8.1.2.2 Polish the specimens and etch for microscopical
examination in a solution consisting of:

Water 800 mL
Sodium dichromate 16 g
Sulfuric acid (concentrated) 64 mL
Sodium chloride 12 g

8.1.2.3 Examine at 1003 magnification.

9. General Requirements

9.1 This material shall conform to the requirements of the
following applicable ASTM specifications, B122/B122M,
B127, B164, and B165, except as modified by the special
requirements of this specification. In case of conflict between
the requirements of the basic product specification and those
contained in this specification, the requirements of this speci-
fication shall govern.

10. Packaging and Package Marking

10.1 Each bundle or shipping container shall be marked as
follows:

10.1.1 Name of material,
10.1.2 Specification number,
10.1.3 Size,
10.1.4 Gross weight,
10.1.5 Tare weight,
10.1.6 Net weight,
10.1.7 Consignor and consignee addresses,

TABLE 1 Chemical Requirements A

Alloy 1 2 3 4 5

Nominal Composition, % 70 Cu-30 Ni 70 Cu-30 Ni 90 Cu-10 Ni 55 Ni-45 Cu 65 Ni-35 Cu

UNS Alloy Number C71580 C71590 C70690 N04404 N04400

Nickel,% 29–33 29–33 9.0–11.0 52–57 62 min
Cobalt, % B 0.05 max 0.02 max B B

Iron, max, % 0.5 0.005 0.005 0.5 2.5
Zinc, max, % 0.05 C 0.001 0.001 0.02 C 0.02 C

Manganese, max, % 0.3 0.001 0.001 0.1 2.0
Lead, max, % 0.05 C 0.001 0.001 0.01 C 0.01 C

Carbon, max, % 0.07 0.03 0.03 0.15 0.2
Silicon, max,% 0.15 0.02 0.02 0.1 0.5
Sulfur, max, % 0.024 0.003 0.003 0.015 0.015
Aluminum, max, % 0.05 0.002 0.002 0.05 —
Phosphorus, max,% 0.03 0.001 0.001 0.03 C 0.02 C

Copper,% 65 min 67 D min 89.0 D min balance 28.0–34.0
A By agreement between purchaser and seller, analysis may be required and limits established for elements or compounds not specified in this table.
B Cobalt counting as nickel. (For these alloys the percentage given for nickel includes any cobalt present, and no separate value is given for cobalt.)
C Need not be routinely determined and reported unless specifically requested by agreement between purchaser and seller.
D The following additional requirements shall apply to Alloys 2 and 3; bismuth, arsenic, titanium, tin, and antimony—10 ppm each max; mercury—5 ppm max.

TABLE 2 Grain Size of Annealed Tempers of Alloys 1, 2, and 3

Average Grain Size, mm

Temper Sheet and Strip Rod and Bar

nominal min max nominal min max

Soft anneal
Light anneal

0.035
0.015

0.025
A

0.050
0.025

0.035
0.015

0.025
A

0.050
0.030

A Although no minimum grain size is required, this material shall be fully
recrystallized.
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10.1.8 Contract or order number, and
10.1.9 Other information as may be defined in the contract

or order,
10.2 Packaging shall be subject to agreement between

manufacturer and purchaser.

11. Special Requirements

11.1 Special tolerances, analyses, test procedures, mechani-

cal properties, and quality requirements not covered by this
specification shall be as agreed upon between manufacturer
and purchaser.

12. Keywords

12.1 copper nickel alloys; electronic devices; UNS C71580;
UNS C71590; UNS C70690; UNS N04404; UNS N04400

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, 100 Barr Harbor Drive, West Conshohocken, PA 19428.

This standard is copyrighted by ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, United States. Individual
reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above address or at 610-832-9585
(phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website (http://www.astm.org).
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