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ABSTRACT

The eHects of various additives on the microstructures of sintered ZnQ varistors were examined. BiOs,
She0y and Crz0s were added to ZnO step by step to iwentify the effect of each component. The specimens
were prepared by sinlering at 1100 and 1200C in ambient atmosphere. In Zn0-Br:0y-5by; ternary system,
decrease of average grain size due io antimony oxide addition depends on sintering temperature as well as
Bi,O; content. When S$b:0; was partly or completely replaced by Cr.Q, grain size was further reduced. A
gignificant amount of pyrochlore phase which was oot transformed to spinel and BizQs-rich iquid phase seemed
to remain during sintering at 1100T. Unhke ZnO-Biz0-8b:Cs system, the w-spinel phase containing sipnificant
amount of Cr did naot transform to pyrochlore during furnace cooling. Fine spinel particles around 1 pm size
were observed within ZnO grains and graic boundaries, which were believed to be responsible for grain-growih
inhibition m Zn0-Bis(s-ShaOs-Cr,O:.
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Table 1. Chemucal Compositions of the Specimens Pr-
epared for the Experiment

Zn0 Bi.0, ShsOy Cra0s

99.5% 0.5%

99 2% 0.5% 0.3%

99.0% 0.5% 0.5%

98.5% 0.5% 1.0%

99.0% 10%

98 7% 1.0% 0.3%

98.5% 1.0% 0.5%

98.2% 1.0% 0.7%

98.0% 1.0% 1.0%

98.0% 10% 0.7% 0.3%

98.0% 1.0% 0.5% 0.5%

98.0% 1.0% 0.3% 0.7%

98.0% 1.0% 1.0%
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Flg 1. SEM mlcroglaphs of ZnO-Bi,O; binary sys-
tem; {a) 0.5 mal% Bi(; content and sintered
al 1100, (b} L0 mol% Bizs content and sinle-
red al 1100%, (c) 0.5 mol% Bi,O; content and
sintered at 12007, {d) 1.0 mol% Bi,O, content
and sintered at 12007T.
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Fig. 2. Bulk densities of ZnO specimens containing 0.5
mal% BiO; as a function of Sh:0y content

Fig. 3. Oplical micrographs of ZnQ specimens contai-
ning 0.5 mol% Bu:O, wilh or without SheOs; (8}
without Shy(; and sintered at 1100C, (b) wi-
thout Sh,O; and sintered at 1200T, () 0.3
molfh Sby0, and sintered at 1100%, (d) 03
mal% Sh.0; and sintered at 12007C.
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Fig. 4. SEM micrographs of /nO specimens containing
0.5 mol% Bi:(, and 1.0 mol% SbyO4, and sinle-
red at 11007,
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Fig. 6. Average grain size as a tunction of Sh,Qy con-
tenl for Zn{) specimens with 1.0 mol% BizO-.
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Fig. 7. XRD patterns of ZnQ specimens contaimng 1.0
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