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Development of New Type of Heat Sink with High Electical Conductivity and low
coefficient of thermal expansion
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Recent progress of power semiconductors requires the development of high
performance of low coefficient of thermal expansion and high thermal conductivity. In this work, new
type of hybrid microstructure with egg-type powder which shows that inner part is Fe-Co-Cr rich
phase and outer part is Cu-rich composition is designed. The following results were obtained. (1)
Not only egg-type microstructure but also the dispersion structure of Cu-rich and Fe-Cr-Co rich
phase were observed. (2) The higher value of thermal conductivity was obtained by sintering
procedure. Furthermore, the good properties of thermal conductivity was obtained by spark plasma
sintering at 980 under 50MPa. (3) The hybrid structure of Fe-Co-Cr-W Invar alloy and Cu shows that

the coefficient of thermal expansion and the thermal conductivity are 103.6ppm/K and 46.7 W/m K,
respectively.
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HP-40MPa 162 305 436 64 33 904 34 52 07 03

HP-50MPa 186 29.0 419 7.0 35 932 21 41 04 02

SPS-50MPa 12.1 313 461 69 36 9009 29 57 05 01
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