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Abstract The microstructure and electrical properties of ZnO-PrgO;1-Co0-Y;03-based varistors were
investigated with and without various metal oxide additives (NiO, MgQO, and Cr;0O3). The addition of NiO
promoted the grain growth while that of Cry;Os decreased average grain size. Thereby, the varistor voltage was
higher in CryOs-added composition. Among ZnO-PrgO;,-Co0-Y,03-based varistors, the CryOs-added varistor
exhibited the highest nonlinear exponent (51.2), the lowest leakage current (1.3 (tA), and the lowest dielectric

dissipation factor (0.0433).
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Fig. 1. Microstructure of varistor ceramics with various additives; (a) without, (b) NiO, (c) MgO, and (d) Cr,0s.



422

Table 1. Microstructural and V-I characteristic parameters of
varistors with various additives.

Metal d p Vima o I
oxide (Um) (g/cm3) (V/mm) (LHA)
without 13.7 5.55 159.9 22.6 28.5
NiO 17.5 5.59 112.0 252 15.1
MgO 13.6 5.39 169.1 379 8.0
Cr,04 114 5.34 194.5 512 1.3
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Fig. 2. E-J characteristics of varistors with various additives.
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Fig. 3. o-J characteristics of varistors with various additives.
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Fig. 4. Nonlinear exponent and leakage current of varistors
with various additives.
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Fig. 5. Dielectric characteristics of varistors with various
additives.
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Table 2. Dielectric characteristic parameters of varistors with
various additives.
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