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The Rotating Electrode Process is one kind of atomizing process. The characteristics of this process are the

production of spherical particles, a fine structure due to rapid solidification, particles without pollution, and particles

with a slight distribution. In particular, we shall take note of the rapid solidification effect that causes the refinement

of precipitates. In this study, a Corson alloy consisting of a Cu-Ni-Si system with a high concentration of elements

and with a large number of secondary phases was used. A Corson alloy is a precipitation hardening type alloy that

precipitates Ni:Si. The purpose of atomization is the refining of the secondary phases and precipitates. For the

sintering process of the obtained powder, a pulsed electric current sintering process was applied. The purpose of this

study is the improvement of the electrical conductivity and the mechanical properties of Corson alloys. To this end,

the addition of Ce to decrease the solid solution atoms and the rapid solidification by the Rotating Electrode Process

were adopted. The obtained powders were then sintered, and the characteristics of the sintered products were studied.

Keywords: Corson system alloy, atomization, rotating electrode process, sintering,
pulsed electric current sintering process, precipitate refinement, electrical conductivity
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Table 1 Chemical composition of specimen.

Composition (mass %)
Cu Ni Si Ce

Cu-6.27Ni-1.5Si Bal. | 6.29 | 2.31 -
Cu-6.27Ni-1.5Si-1.0Ce| Bal. | 6.64 | 2.0 | 0.4
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Fig. 1 Shape and size of specimen for rotating electrode process.
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Fig. 2 Schematic diagram of REP.

Table 2 Sintering conditions of specimen by PECS process.

No. | Temperature / K | Pressure / MPa | Time / ks
1 1073
2 1173 25
3 1073 108
4 1173 7
VT T 7290 BRI 2 BE4S FEE, 4HE70mm,

NEE20mm®D 75 7 7 4 M REBERERH 4 212, REPHEEIC &
DIEBL 2R T D, OB, BARE L 5
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Fig. 3 Particle size distribution of Cu-Ni-Si alloy produced by REP.
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Fig. 4 X-ray diffraction pattern of specimen.
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Fig. 5 Microstructure and SEM image of specimen.

SEI Cu
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Fig. 6 SEI and EDX analysis of Cu-6.27Ni-1.5Si-1.0Ce specimen as cast.
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Fig. 7 SEI and EDX analysis of Cu-6.27Ni-1.5Si-1.0Ce powder by REP.
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8 SEI and EDX analysis of Cu-6.27Ni-1.5Si-1.0Cc specimen
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