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Abstract

The current-voltage characteristics of the ZnO varistor with and without Sb, O3 which were
fabricated with the various calcination and sintering temperatures were discussed by comparing
the results of SEM-microstructures and X-ray diffraction analysis.

The samples were calcined at the temperatures up to 800°C for 2 hours and they were
sintered at 1200 - 1300°C for 1 hour. Then, we applied the power up to dc 200 volt to the
samples and measured the output current up to 100maA.

The samples without Sb, 03 had lower nonlinear resistances at the all calcination and sinter-
ing temperatures due to the large grains because of not forming Spinel phase. The other samples
contained Sb, O3 could form Pyrochlore and Spinel phases at the all calcination temperatures
by X-ray diffraction phase analysis. We found that the Spinel phases which were formed at
the calcination process inhibit growth of Zn O grain and give rise to the change of nonlinear
resistances by SEM-microstructures.

And we found that the base of ZnO grain growth control is strongly dependent on the
behavior of Sb, O3 in calcination process.
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Table 1. Composition of the Samples.
type AS type NS
Zn0 97.0m/o 98.0
Bi,0, 0.5 0.5
Co0,0, 0.5 0.5
MnO. 0.5 0.5
Cr,0, 0.5 0.5
Sb,0, L0 0.0
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type Specimen L calc. temp.
AS O ) (not calcined)
I AS S5 500C
AS AS7 700
AS 8 800
NSO (not L-:;cined)
NS5 500C
NS NS 7 700
NS 8 800
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