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Abstract In an effort to increase the thermoelectric figure of merit by reducing the thermal conductivi-
ty, the unidirectionally solidified n-type (Bi, Pb)-Te based alloys which form a Bi,Te;-PbBi,Te; eutectic
lamellar structure were investigated with the microstructural control at various solidification conditions.
PbBi,Te; lamellae were grown on cleavage plane(0001) of Bi,Te; and the interlamellar spacing de-
creased from 10.4um to 3.2u4m with growth velocity variation from 1.4 X 10 *cm/sec to 8.3 X 10 ‘em/sec.
Seebeck coefficient was constant, | a | =29 4 V/K regardless‘of growth direction, growth velocity and
temperature gradient. Electrical conductivity showed a tendency to decrease slightly with growth veloci-
ty and it parallel to growth direction was about three times as large as perpendicular direction. The fig-
ures of merit were varied differently from Seebeck coefficients and electrical conductivities depending on
the growth direction, growth velocity and temperature gradients. They showed the relative increase in
case of perpendicular direction compared with parallel to growth direction. It is believed to be due to the

reduction of the thermal conductivity according to decrease of the interlamellar spacing.
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Photo. 1. SEM photograph(a) and EDS analysis(b) of unidirectionally solidified Bi.T;+9wt% PbTe.
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Fig. 1. X-ray diffraction patterns of Bi.Tes+9wi%
PbTe eutectic specimen.
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Fig. 2. Variation of lamellar spacing with the growth
velocity and temperature gradients of unidirectional
solidification.
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Photo. 2. Optical micrographs of unidirectionally solidified Bi,Te,+9wt% PbTe alloy parallel and

perpendicular to the growth direction,
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Fig. 3. Variation of Seebeck coefficient with the growth
velocity and temperature gradients. () parallel to the
growth direction (b) perpendicular to the growth direc-
tion
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Fig. 4. Variation of electrical conductivity with the
growth velocity and temperature gradients of unidirec-
tional solidificaton.
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Fig. 6. An estimation of thermal conductivity variations (Kexps £ and ;) of specimens as function of the growth ve-

locity and temperature gradients.
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(c) perpendicular to the growth direction(G =70C/cm)
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