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The Improvement and Diagnosis of DC Degradation Properties with
The Equivalent-Circuit Analysis of ZnO Varistors
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Abstract - In this paper, DC degradation of
ZnO varistor sintered in the atmospheres of
nitrogen and oxygen was investigated. The
content of SiO:2 containing 0.0, 0.2, 0.5 mol%
respectively was addicted for the improvement
of degradation property. ZnO varistor was
fabricated in the special electrical furnace
which had the vacuum system. The
temperature and the wvoltage for the DC
degradation test were 1152 T, 0.85 V j0/cm? -

The time conditions for this test were 0, 2, 4,
8 hours and Current-voltage analysis is used to
determine nonlinear coefficients(e). Frequency
analysis are accomplished for the understanding
of electrical properties as DC degradation test.
In this experiment, We concluded that
nonlinear coefficient decreased as the amount of
SiO:z addition increased, but degradation rate
coefficient increased as the amount of SiO2
addition increased. Also, degradation test with
the analysis of equivalent circuit showed that
the degradation phenomenon of ZnO varistor
wasn't linearity
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Fig. 2. The E-J characteristics of samples with
the content of Si0»
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Table 1. Varistor veltage, nonlinear coefficient,
degradation rate coefficient.
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0.2 232V 52.3 1.08%10°
0.5 262V 48.0 5.56%10™
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Fig. 3 Leakage current as the function of {ime
from DC degradation test of samples

F74 gaste Ag ¢ 5 e, ®-1d AL
e

oleb g drld HAY WiHe Si0p Ht mE
(100) 4 wig| o& Aoz AgdY.

2.2.3 EVIEl2 BAME8 58 dsimic

HAH 7n0 utelaee] SAsEEs Ay JALR
o 7 .ydz2ex 3YP-4.9 Fo] FHAHEY. 7]
A Re, Re, Coe 247 ZFYE A, dA AY, 4A
A g Folry ¥

B dpdMe @t o 174e A2d S0 W
gg A7sirl g8 Q9B er dsEAC) F4 o
AlBE wtZojol @tk maN Si0: AFS
mol% & stged, Air A AlH
k. DC €348 &, 0, 2. 4, 8 Az
EA4g AseYg. a3-6& Fagd o
Asw A2 VeElAT, AFAGgdA 8-S A
e AlHz AEL AR 2, 4, 8, ARE UFoiA

oy tle
N
ral
N
E

Rs
Ry i 1L.Ce
' 1R

3% 4. ZnO viel&Ee] F7HH R
Fig 4. Eguivalent circuit for a ZnQO varistor
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Fig. 5. R-F characteristics with the time of
DC degradation test
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Fig. 827" characteristics with the time of
DC~degradation Test
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Table 2. grain resistance and grain boundary
resistance obtained from Frequency
analysis
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