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Abstracl The dependence of the electrical resistivity on the eutectic composition and growth rates was
investigated in the unidirectionally solidified Sb-InSb and Sn-Bi eutectic alloy systems, which were gen-
erally classified into the groups of f-f and nf-f eutectic system. Sb-InSb alloys containing 26 ~34wt.%
In and Sn-Bi alloys containing 53 ~65wt.%Bi were prepared in vacuum sealed in a silica tube, and then
these were unidirectionally solidified. Electrical resistivity of the specimens prepared by cutting the crys-
tal section in parallel with the transverse direction and by cutting in longitudinal direction was mea-
sured. As the growth rate increased, the Sb-InSb and Sn-Bi eutectic alloys showed that the resistivity of
longitudinal to the growth direction was increased but that of transverse to the growth direction was de-
creased. In the case of Sb-InSb eutectic alloy, increasing the phase boundary area and decreasing the
fiber directionallity caused to increase the o ||, while increasing the phase boundary area increased the p

_L. As expected, the eutectic microstructure could be analysed well in terms of electrical resistivity.
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Fig. 2. Typical triangular fiberous microstructure of Sb-InSb eutectic. ({a) —(d) 29wt.%]In, (e) 30wt.%In).
(a), (e) transverse section, R=1.2x 10 *cm/s, (b) longitudinal section, R=1.2x 10 *cm/s, (c) transverse
section, R=9.4 x 107* ¢cm/s (d) longitudinal section, R=9.4 x 10 %em/s
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Fig. 3. Electrical resistivity vs. growth rate. (a)
eutectic composition, (b) hypo-eutectic composi-

tion, (¢) hyper-eutectic composition
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(a) (b)
Fig. 6. Typical irregular eutectic microstructure of Sn-Bi alloys. (a) Sn-63wt.%Bi, R=5.6 x 10 ‘cm/s, (b)
Sn-55wt.%Bi, R=1.2x10 ‘cm/s

@) (b)
Fig. 7. The morphology of Sn-primary dendrite and Bi-primary phase. (a) Sn-55wt.%Bi, R=2.7 X 10 %cm/
s, (b) Sn-63wt.%Bi, R=9.4 x 10 “cm/s
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Table 1. Theoretical Resistivity Data for Sb-InSb Alloys with Various Composition.( X 10 @em)

wt%In|[ 25 [ 26 [ 27 | 28 | 29 | 30 | 31 | 32 | 33 | 34 | 35
Ve | 045 | 043 | 041 | 039 | 037 | 035 | 033 | 031 | 0.29 | 0.27 | 0.25
Vi | 055 | 057 | 0.59 | 0.61 | 0.63 | 0.65 | 0.67 | 0.69 | 0.71 | 0.73 | 0.75

) Y R R A | Y

poow | 132 | 138 | 145 | 152 | 159 | 167 | 174 | 181 | 190 | 196 | 204
prow | 89 [ 93 | 98 [ 103 [ 108 | 114 | 121 | 128 | 136 | 146 | 16
P | 108 | 114 121 | 128 | 135 | 143 | 150 | 158 | 167 | 175 | 184

oo /ov w| 148 | 148 | 148 | 148 | 147 | 146 | 144 | 141 | 140 | 134 | 128
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