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Introduction
This file was first published in 1982 and consists of two data sheets for 90-10 Copper-Nickel
and 70-30 Copper-Nickel respectively. The original data sheets were published in 1972,
prepared by the then International Copper Development Council from data collected 1968-1972.
They contain a unique summary of data relating to the physical and mechanical properties of the
materials and low, ambient and elevated temperatures which is not available elsewhere. Tensile,
hardness, impact, creep and fatigue data have been abstracted from the relevant original
literature. For the sake of accuracy, it is presented in bold type in the units in which it was
originally published with the lighter type equivalents in corresponding units.

To convert to SI units the following factors will be useful:

To convert to N/mm2 from multiply by
hbar 10

mega pascals (MPa) 1

MN/m2 1

kgf/mm2 9.806 65

Ibf/in2 6.894 757 3 x 10-3

ksi 6.894 757 3

UK tonf/in2 15.444 256

Sh tonf/in2 13.789 515

To identify current standards and designations for 90-10 and 70-30 copper- nickels, link to the
Copper Key (http://www.copper-key.org/index.php?lang=english) or refer to international and
national standards organisations.

http://www.copper-key.org/index.php?lang=english
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CuNi10Fe1Mn

Common names:
90/10 Copper-Nickel-lron
90/10 Cu pro-nickel
Cupro-nickel, 90/10

A copper-nickel alloy with an alpha phase structure. Small amounts of iron and manganese are
added to improve corrosion resistance in high-velocity (from 1 to about 3.5 m/s) waters,
including seawater. The alloy is relatively insensitive to stress corrosion. It has good cold- and
hot- working properties and is readily weldable.  The most commonly used wrought forms are
plate, sheet and tube.

Composition (weight %)
Ni 9.0 - 11.0

Fe 1.0 - 2.0

Mn 0.3 - 1.0

Cu rem.

1. Some Typical Uses

Chemical
Tubes and tubeplates for light-duty condensers, feedwater heaters and evaporators, including
power stations, sugar-making and desalination plant.

Marine
Tubes for condensers, evaporators and heat exchangers; tubes carrying seawater for fire mains,
cooling-water circuits and sanitary services on board ship; sheathing for wooden piles;
underwater fencing.

Mechanical
Multi-core cabled tubes for hydraulic and pneumatic lines.
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2. Physical Properties

INDEX NUMBERS RELATE TO LITERATURE REFERENCE; INDEX LETTERS RELATE TO FOOTNOTES AT END OF
TABLE
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3. Fabrication Properties
The information given in this table is for general guidance only, since many factors influence
fabrication techniques.  The values shown are approximate only, since those used in practice are
dependent upon form and size of metal, equipment available, techniques adopted and properties
required in the material.
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4. National Specifications for Manufactured Forms
and ISO Recommendation

To identify current standards and designations for 90-10 and 70-30 copper- nickels, link to the
Copper Key (http://www.copper-key.org/index.php?lang=english) or refer to international and
national standards organisations.

http://www.copper-key.org/index.php?lang=english
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5. Mechanical Properties

5.1 Mechanical Properties at Room Temperature
The values shown represent reasonable approximations for general engineering use, taking
account of variations in composition and manufacturing procedures. For design purposes,
national specifications should be consulted.

For a given temper, individual elongation values may show some variation above or below the
typical values indicated.

5.1.1 Typical Tensile Properties and Hardness Values - Metric Units
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5.1.2 Typical Tensile Properties and Hardness Values - SI and English Units
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5.1.3 Typical Tensile Properties and Hardness Values - American Units

*It will be noted that tables 5.1.1, 5.1.2 and 5.1.3, giving typical tensile properties and hardness
values in Metric, SI, and English, and American units respectively are not directly comparable.
This is because the properties quoted reflect to some extent the metalworking techniques,
specification practices, and testing procedures in the countries concerned, and in view of the
different sizes of products referred to in these tables. Individual manufacturers of semi-
fabricated products, can, however, normally meet the requirements of any national standards.
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5.2 Mechanical Properties at Low Temperatures

5.2.1 Tensile Properties – Impact Properties
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5.3 Mechanical Properties at Elevated Temperature

5.3.1 Short-Time Tensile Properties
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5.3.2 Creep Properties

5.3.2.1 Original Creep Data
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5.3.2.2 Stress for Designated Creep Rate

5.4. Fatigue Properties

at Room Temperature
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Cu Ni30 Mn1 Fe

Common names:
70/10 Copper-Nickel-lron

70/30 Cupro-nickel

Cupro-nickel, 70/30

A copper-nickel alloy with an alpha phase structure. Small amounts of iron and manganese are
added to improve corrosion resistance in high-velocity (from 1.5 to about 4.5 m/s) waters,
including polluted seawater. The alloy is almost insensitive to stress corrosion. It retains its
strength well at moderately elevated temperatures, has good cold- and hot-working properties
and is readily weldable. The most commonly used wrought forms are plate, sheet, rod and tube.

Composition (weight %)
Ni 29.0 - 32.0

Fe 0.5 - 1.5

Mn 0.4 - 1.0

Cu rem.

1. Some Typical Uses

Chemical & Marine *
Tubes and tubeplates for heavy-duty condensers, feedwater heaters and evaporators. including
desalination plant.

Mechanical
Fasteners

* Several varieties of this alloy, with higher iron and manganese contents, are used in tube form
under severe conditions of impingement and erosion.



16

2. Physical Properties
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3. Fabrication Properties
The information given in this table is for general guidance only, since many factors influence
fabrication techniques. The values shown are approximate only, since those used in practice are
dependent upon form and size of metal, equipment available, techniques adopted and properties
required in the material.
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4. National Specifications for Manufactured Forms
and ISO Recommendation

To identify current standards and designations for 90-10 and 70-30 copper- nickels, link to the
Copper Key (http://www.copper-key.org/index.php?lang=english) or refer to international and
national standards organisations.

http://www.copper-key.org/index.php?lang=english
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5. Mechanical Properties

5.1 Mechanical Properties at Room Temperature
The values shown represent reasonable approximations for general engineering use, taking
account of variations in composition and manufacturing procedures. For design purposes,
national specifications should be consulted.

For a given temper, individual elongation values may show some variation above or below the
typical values indicated.

5.1.1 Typical Tensile Properties and Hardness Values - Metric Units
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5.1.2 Typical Tensile Properties and Hardness Values - SI and English
Units
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5.1.3 Typical Tensile Properties and Hardness Values - American Units
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*It will be noted that tables 5.1.1, 5.1.2 and 5.1.3, giving typical tensile properties and hardness
values in Metric, SI, and English, and American units respectively are not directly comparable.
This is because the properties quoted reflect to some extent the metalworking techniques,
specification practices, and testing procedures in the countries concerned, and in view of the
different sizes of products referred to in these tables. Individual manufacturers of semi-
fabricated products, can, however, normally meet the requirements of any national standards.

5.2 Mechanical Properties at Low Temperatures

5.2.1 Tensile Properties – Impact Properties
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5.3 Mechanical Properties at Elevated Temperature

5.3.1 Short-Time Tensile Properties
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5.3.2 Creep Properties

5.3.2.1 Original Creep Data
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5.3.2.2 Stress for Designated Creep Rate
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5.4. Fatigue Properties

5.4.1 Fatigue Strength at Room Temperature
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