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Improvement of thermoelectric performance by high-pressure torsion of
off-stoichiometric Heusler compounds and elucidation of their mechanism

NISHINO, Yoichi
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The off-stoichiometric Fe2V0.90+xTa0.10Al1-x alloys show a large Seebeck
coefficient and a low electrical resistivity, combined with a low thermal conductivity of 6 W/mK for
the x=0.08 alloy, which leads to a large enhancement of the dimensionless figure of merit up to ZT=
0.29 at 400K. High-pressure torsion (HPT) processing further reduces the thermal conductivity to
about 4 W/mK, and even after annealing at 973 K, an ultra-fine grained structure with an average
grain size of less than 100 nm can be retained due to the solute segregation of Ta along grain
boundaries. Thus it is possible to retain the low thermal conductivity, in parallel with the
restoration of a large power factor after recurrence of the Heusler-type structure, so that ZT
reaches 0.37 at around 400 K.
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