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ABSTRACT

510, was added to ZnO-PrgO),-Co304-Ca0 quaternary composition up to 0.4 at% and the specimens were sintered at 1180, 1200
and 1250°C to investigate the effect of SiO, on the microstructure and electrical propertics of Pr-ZnO varistors. Dense ceramic
specimens were obtained after sintering at 1200°C and 1250°C. Tt was observed that Si distributes mainly at the grain boundaries rather
than within the grain. The addition of SiOz retarded the grain growth whether the specimens were densified by the solid state sintering
at 1200°C or by the liquid phase sintering at 1250°C. The nonlinearity(ct) of the varistors was changed by the addition of $iO,
depending on the sintering condition: ¢ was increased for the specimens sintered by solid state sinlering while it was decreased for
those smtelcd by liquid phase sintering. A varistor with a nonlinear coefficient more than 80 was fabricated at the sintering temperature
of 1200°C without liquid phase formation by an appropriate amount of $i0, addition (approximately 0.3 at%).
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Fig. 1. SEM micrographs of ZnQ varistors sintered at 1250°C; (1) 0.0 at% Si0O,, (b) 0.4 at% SiQ, and at 1200°C; (¢) 0.0 al% 510,,

(d) 0.4 at% SiO,.
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Fig. 2. Average grain sizes as a function of Si0, contents for
the specimens sintered at various temperatures.
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Fig. 3. SEM micrographs of as-sintered surfaces for the specimens sintered at 1200°C; (a) 0.0 at% S$104, (b) 0.3 at% Si0-, (c) 0.4 at%
8i0, and at 1250°C; (d) 0.0 at% SiO, (e) 0.3 at% $i0,, (I) 0.4 at% SiO,.
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Table. 1. Electrical Properties of SiO, Doped Pr-ZnO Varistors
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T =4 183 18 -3
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0 at% Si0, 32 24 14 1.3 1.8 48 9.7 1.6 38 13
0.1 at% Si0, 45 14 1.9 0.51 1.5 32 2.7 1.4 2.7 1.0
0.2 at% Si0, 46 1.1 13 0.54 13 28 2.0 1.6 2.7 1.2
0.3 at% SiO, 82 L5 1.6 0.60 1.0 28 22 14 23 1.0
0.4 at% Si0, 35 1.3 1.5 0.22 0.7 27 14 1.7 1.8 1.2
¢, (Nonlinear coefficient) : measured at 10~ 3,107 A/cm
L (Leakage current) : measured at 80% voltage of 107 A/c,m
E, (Breukdown voltage per grain boundary) : measured at 107 Alem?
Ny (Carrier density), @, (Barrier height)
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