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Masuji Kyotani: Thermoelectric Cooling Elements in Powder Metallurgy.

The thermoelectric properties of Bi-Te binary and Bi:Te;-Sb;Tes, Bi.Te;-Bi:Ses ternary

alloys with some additional elements, prepared by powder metallurgy has been studied. The

effects of particle size, compacting pressure, sintering condition, and an anisotropy of the

thermoelectric elements was experimented. The results show that the specimens prepared

by powder metallurgy has the figure of merit Z values almost equal to those of specimen

of same composition prepared by melting method. The sintered thermoelement has higher p

value than the melted element, and is therefore suitable for the objects used by low

optimum current. (Received July 23, 1966)
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Table 1 Effect of the pressing direction on thermoelectric properties

B Thermoelectric et Thermal . ;
Material g iI;'eeSCstlir(I)% power R(%S&_Sggg;}; conductivity. FIE‘ZTI(Jlr g_ ;)/Z ergg:rlt
aluv/deg) P Al{watt/deg+.cm)
(BisTeps(SbyTeny, | AParallel) 4200 1. 505 0.0112 2.37
(P-type) B(perpendicular) +199 1,130 0.0125 2.80
Big Sby A(parallel) —86.7 0.187 0.043 0.935
(N-type) B(perpendicular) —94.0 0.167 0.045 1.17

A Pressing direction is parallely to current direction.
B : Pressing direction is perpendicularly to current direction.
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Photo. 1 Microstructure of green compact.
Upper and lower is pressing direction.

Photo. 2 Microstructure of micro crack of
sintered element. Upper and lower is
pressing direction.
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Table 2 Comparison of properties of thermoelements prepared by zone-melting
and powder metallurgy (P : (Bi;Tes);s(SbyTes)s+Te 4wt%, N: (Bi;Tes)s(Sb,

Tes)ss+1, 0.18wta)

Type Z?L\gen;ealéxsr)xg Powder metallurgy

Thermoelectric power a(uv/deg) E i?gg tigg
Resistivity p(10-22cm) A e 5
Thermal conductivity A(watt/deg-cm) 2 0.018 0.012
Figure of merit Z(10-3/deg) 11; gg; gg?
Maximum temperature difference 4T 8 pairs

(T =27°C) e unit) 60°C S7°C
Optimum cooling current Iop (6.5¢ x Tmm) 25A 15A
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Fig. 18 Relation between optimum electric current for cooling and
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shape of elements, prepared by sintering and melting
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Fig. 19 Electric current drop with supplied time using various 1.5V
dry batterys for 803 Cooling Unit (8 pairs, Iop:3 A) prepared by
powder metalllurgy.
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