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A Study on the Degradation Mechanism of ZnQO Ceramic Varistor
Manufactured by Ambient Sintering—Process

SR, HETT, erEYT
(Soon-Jin 8o, Young-Jin Kim”, Choon-Bae Park™}

Abstract

The relationship between the DC degradation characteristics of the ZnQ varistor and the ambient
sintering-process is investigated in this study. ZnQ varistors made of Matsuoka's composition were
fabricated by standard ceramic techniques. The ambient sintering-process is performed at the
extragrdinary electrical-furmace which is equipped with the vacuum system. Gases used in sintering
process were oxygen, nitrogen, argon and air, Using XRD and SEM, the phase and microstructure of
samples were analyzed respectively. The conditions of DC degradation tests were conducted at 11532
T for 13 h. Current-voltage analysis is used to determine nonlinear coefficients( @ ). Frequency analysis
are performed to understand electrical properties as DC degradation test. From above analysis, it is
found that the ZnO varistor sintered in oxygen atmosphere showed superior properties at the DC
degradation test, and degradation phenomencn of ZnQ varistor is caused by the change of electrical
properties in grain boundary. These results are in accordance with Gupta’s degradation meodel.

Key Wards(ZQ20{) : Ambient sintering—process(2 97| £2 3 %), Degradation test( A H),
EPMA(Electron Probe Micro Analysis:Z Atsio| £4)
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Table 2. Nonlinear coefficient and degradation rate
coelfficient with ambient sintering-process

Gases N'm'_ﬂinear Degra.dfition rate
coefficient [a] coefficient [Kr]
O 50.12 1.88x107*
Air 4873 2.24% 1074
N 52.02 4.45% 1074
Ar 5151 4.80 10"
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