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ABSTRACT

1996)

The efficiency of thermoelectric devices for different applications is known to depend on the

thermoelectric effectiveness of the material which tends to grow with the increase of its chemical homogeneity.

Thus an important goal for thermal devices is to obtain chemically homogeneous solid solutions. In this work,

the new process with rapid solidification (melt spinning method) followed by hot pressing was investigated to

produce homogeneous material. Characteristics of the material were examined with XRD, SEM, EPMA-line

scan and bending test. Property variations of the materials were investigated as a function of variables, such as

dopant CdCl, quantity and hot pressing temperature. Quenched ribbons arc very brittle and consist of homo-

geneous BiTe,

Bi.Se. solid solutions. When the process parameters were optimized, the maximum figure of

merit was 2.038x 10'K'. The bending strength of the material hot pressed at 500°C was 8.2 kgf/mm’.
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Fig. 1. The shape of melt spun materials.



Fig. 2. Microstructure on the surface of melt spun rib-
bon. (a)inside (b)outside.
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Fig. 4. The X-ray diffraction patterns of
(a) melt spun materials.

T

60

(b) melt spun materials, hot pressed at 4507".

Table. 1. Composition of melt spun and hot pressed

materials, doped with 0.03 wt%; CdCL. (wt%)

Before hot 400°C hot 5007 hot
pressing pressing pressing

Bi 51.8 S52.88 52.6

Te 45.04 44.52 44.1

Se 313 3.18 32

Total 99 97 99.9% 999
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Fig. 5. Back scattered electron image by EPMA-line scan of

(a)~ (c) n-type melt spun materials hot pressed at 450°C. (d) n-type ingot produced by Rocking furnace.
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Fig. 6. Variation of Seebeck coefficient with hot press-
ing temperature and dopant for 90% Bi,Te +10% Bi.Se,
solid solution.
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Fig. 7. Variation of Hall coefficient with hot pressing
temperature and dopant for 90%Bi.Te.+10% Bi.Se. sol-
id solution.
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Fig. 8. Variation of electrical conductivity with hot
pressing temperature and dopant for 90%Bi. Te +10%
Bi.Se, solid solution.
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Fig. 11. Variation of thermal conductivity with hot
pressing temperature and dopant for 90% Bi,Te.+10%
Bi.Se. solid solution,
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