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ABSTRACT

Microstructural development and clectrical properties in Zn(-Bi;03-ZnAl,0, system were investigated with ZnAl,Q, content(( 1
~ 1.0 mol%). The shrinkage of specimens started around 700°C and finished at 1100°C, reaching a maximm shrinkage rate al 800°C.
The shrinkage rate is strongly related to the formation of a Bi-rich liquid. The increase of the ZnAl,Q, content inhibited the grain
growth of ZnO. Mast of ZnAl 04 particles located at the grain boundaries were about 2~3 pm. ZnO grain size changed little up ©
1100°C, but increased markedly above 1150°C, especially at lower ZnAbO4 content. Drastic decreasing in breakdown voltage(V,)
with increasing temperature is expected to be dependent on the ZnQ grain size and the distribution of the largest grains between the
electrode, The nonlinear I-V characteristic was significantly influenced by the ZnAlQ, contenl, which exhibited a maximum value
at about 15 pm of ZnO grain size,
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Table 1. The Compositions of ZnO Varistor Specimens

symbmcgmp ZnO(mol%) | Bi0:nol%) | ZnALO,(mol%)
ZnBALA 98.9 10 0.1
ZnBALB 98.5 10 0.5
ZnBAL-C 98,0 1.0 1.0
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Fig. 1. X-ray diffraction patterns of (a} ZnO. (b) Al,O;, (c)
1100°C heat treatment, and (d) 1300°C heat treatment,
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Fig. 2. Linear shrinkage as a function of temperature {or the
Zn(-Biy05-ZnAl, 0, systems(heating rate, 10°C/min).
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Fig. 3. Lincar shrinkage vatio, &l4d, as a function of tem-
perature for the Zn0-Biy(,-ZnAl,0, sysiems(heating
rate, 10°C/min).
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Fig. 5. SEM micrographs of the ZnBAI-B specimen sinlered at various temperatures. {a) 1100°C, (b} 1150°C, (c) 1200°C, (d) 1300°C.
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Fig. 6. Average grain size of ZnO varistors as a function of
temperature at various ZnAl,Oy contents.
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Fig. 8. The variation of nonlinear exponent, ¢, of Zn0-BiyQa-
ZnAl, O, system as a function of temperature at various
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