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Cu-Ni-Fe Semi-hard Magnetic Rods by Powder Metallurgical Process
Akihiko Yanagitani

Synopsis: Cu-Ni-Fe alloy is the practical semi-hard magnetic material with nominal composition of 60%Cu, 20%Ni and
20%Fe(mass%) and it shows spinodal decomposition at 773K (500°C). This alloy has been usually produced by
casting process or powder metallurgical process using water atomized powder and used for magnetic scales.
These two conventional processes, however, should be improved because they needs complicated steps to man-
age both good magnetic properties and yield. The powder metallurgical process using rapidly solidified gas atom-
ized powder was investigated and developed in this work.
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Fig.1 Equilibrium phase diagram of Cu-Ni alloy.
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Fig.2 Schematic diagram of spinodal decomposition
of Cu-Ni-Fe alloy.
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Fig.3 Process flow of Cu-Ni-Fe rod alloy.
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Tablel Chemical composition of Cu-Ni-Fe alloy.

Cu Ni Fe
Bal. 20.0 8.0
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Fig.4 SEM image of Cu-Ni-Fe atomized powder.
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Fig.5 Particle size distribution of Cu-Ni-Fe atomized
powder.
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Fig.6 Cross-sectional microstructure of Cu-Ni-Fe
atomized powder.
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Fig.7 Deformability for Cu-Ni-Fe alloy.
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Fig.8 Aging temperature dependence of magnetic
properties for Cu-Ni-Fe alloy.
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Table 2 Magnetic properties of Cu-Ni-Fe rod alloy.

BrOTO 0.265

A4z 1sO TO 0.290
bHcO kA/mO 65.0
BHmaxO kKA/mO 8.30

30500000
oOopooOdOoOoOdcCu-Ni-FeOOOODOOODOOODO
Table30 0 0 00.2%0 0 0862MPall 0 00 6.5%00
ODo0Ooo0ooboooboOooDoDO+»rgobDo.2%ib0
735MPall U 04% 000000000

Table 3 Mechanical properties of Cu-Ni-Fe rod.

Yield stress0 MPall 862
ElongationO O O 6.5
HardnessO HVO 243

Young’s modulus] GPall 134
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