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Influence of the alumina particle volume fraction on the densification rate of mono-sized
Cu-Al,O3 composite powder compact in spark sintering process

Hideaki KURAMOTO, Takashi OKI, Kazuhiro MATSUGI* and Osamu YANAGISAWA*
The densification rate of mono-sized Cu- 10~50vol%Al,0; composite powder compact in spark sintering process was
measured and analyzed to investigate the influence of the alumina particle volume fraction on the densification rate.
Because it was considered that the composite compact densified by densifying of pure copper matrix powder, the following

densification rate equation was found in consideration of particle’s contact probability.
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Fig.2 Temperatures,T,, and relative density,D, of Cu-ALQO; compact of
10vol% Al Ox((a) and (c)) and 30vol% AL Os((b) and (d)) with P=37.5MPa

and various electric currents.
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Fig.4 Densification Rate,D, during increasing relative density in the

composite compact of V,=0.1 and 0.3.
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Fig. 5 Schematic illustration showing deformation and the transfer of the

material at the contact of the particles.
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Fig. 6 Relation between volume fraction of alumina particles and particles

contact probability. V<, Yea and Ya.a are the contact probability of Cu-Cu,

Cu-ALOsand  ALO;-ALO; respectively.
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Fig.7 Relation between compact temperature and relative density of

Cu-ALO; compact at various volume fractions of alumina particles during

spark sintering under the pressure of 37.5MPa. The dashed lines show the

relation between the relative density of the Cu-Al,O; compact obtained by

substituting D, from eq. (3) for the eq. (5) and compact temperature.
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Fig.10 The comparison between the experimental results and the

calculation results obtained from eq. (11) and eq. (10).
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