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Process development for design of functional and structural materials through
directly applied current sintering method using electric current and field
assistance
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B -FeSi2 sintered bodies were synthesized by the directly applied current
sintering method, and their densification behaviors and thermoelectric properties were compared to
those of the samples prepared by the conventional process using a graphite die. The densification
was significantly accelerated by this new sintering process, resulting in a densified compact with
finer crystal grains. This fine microstructure effectively reduced thermal conductivity, and the
figure of merit of the samples was about two times larger than the conventional sample, proving the
directly applied current sintering process is quite effective for enhancing thermoelectric
performance. In the case of metal powders, which are difficult to obtain the rapid densification
phenomenon, rising heating rate is found to cause the local heating effect around interparticle
area, leading to the densification acceleration and energy saving sintering.
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