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ABSTRACT

Zn0 varistors having a composition of 98.0 mol% Zn0O, 1.0 mol% B0, 0.5 mol% Co0, 0.5 mol% MnO, were
prepared by the Pechini process and the sintering behavior and electrical characteristics were studied. ZnO varis-
tor powder with 1.5 pm mean diameter and narrow particle size distribution was obtamed using the Pechini pro-
cess. Typical intermediate stage grain growth of liquid phase sintering was observed by sintering at 1100°C. At
this temperature, ZnQ varistors having uniform grain size and Bi-rich liquid phase distributed uniformly along
grain boundaries were prepared. The nonlinear coefficients of the ZnO varistors were in the range of 40~60. The
breakdown voltages of the varistors were nearly inversely proportional to the grain size, which reflects that ZnO
varistors prepared by the Pechini process have uniform distribution of Bi-rich liquid phase along grain boundaries.
It is believed that the microstructures of ZnO varistors can be controfled effectively by using the Pechini process
which makes the control of the electrical properties of ZnQO varistors possible.
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Fig. 1. Theoretical and actual current flow in ZnO
varistors.
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Fig. 2. SEM micrographs of ZnO varistors sintered at 1100°C for (a) 30 min, (b) 60 min, (¢) 120 min and (d) 240

min.
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Fig. 3. SEM micrographs of ZnO varistors sintered for 120 min at (a) 950°C, (b) 1000°C, (¢) 1050°C. (d) 1100°C,

(e) 1150°C and (f) 1200°C.
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Fig. 4. Linear shrinkage and relative density of ZnO
varistors at 1100°C as a function of sintering
time.
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Fig. 5. Grain size of ZnQ varistors as a function of
sintering time at 1100°C.
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Table 1. Summary of Grain Growth Kinetic Exponents
of ZnO Varistors
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Fig. 6. Grain size distributions of ZnO varistors sint-

ered at 1100°C for various time.
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Fig. 7. I-V characteristics of the samples sintered at
1100°C for various time.
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