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The Study of Degradation Mechanism as ZnO Varistor

with The Ambient Sintering—Process
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Abstract

The relationship between the DC degradation characteristics of the ZnO varistor and the ambient
sintering-process is investigated in this study. ZnQO varistors made of Matsuoka's composition were
fabricated by standard ceramic techniques. The ambient sintering-process is performed at the
extraordinary electrical-furnace which is equipped with the vacuum system. The Gas of sintering process
was oxygen, nitrogen, argon, air respectively. The microstructure of ZnO varistors be made use of SEM
equipment. The condition of DC degradation tests were conducted at 115+2 C for periods up to 13 h.
Current-voltage analysis is used to determine nonlinear coefficients(@). Resistance-frequency and
capacitance—frequency analysis are accomplished to the understanding of 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.
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Table 1. The compositions of ZnO varistor [mol%]
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Table 2. The bulk density as the ambient
sintering— process
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Fig 1. Microstructures of ZnO varistors sintered
in (a) oxygen, (b) air, (c) nitrogen, (d)
argon atmosphere
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Table 3. Nonlinear coefficients (@) and degradation
rate coefficients (Kr)
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Fig 3. E-] characteristics of samples sintered in
different atmospheres.
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Fig. 4. Leakage current as a function of time
from DC degradation tests of samples

o3 EAHAR, 29, HAY 7172 EH g
FAF FGHALT, o] & E 394 YERIR
ot

34. Txtol mE MEn YHBLY £y

23y ZnO w289 S7t3l2e AT A

Ry

| |
Re I Ic,

a8 5 ZnO ®igl &Y 57132
Fig 5. Equivalent circuit for a ZnQ varistor
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Fig 6. Real impedance-frequency characteristics

of ZnO varistor as degradation test
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Table 4. Changes of Real impedances as the
ambient sintering— process

471 Oz Air Nz Ar

gA Ay 2943 33.34 34.95 64.06

1.4x10°4 before DC deqradation test: B | —=— A - 02
------- e B -02
1.2x10° 4 L A-Ar
. —w— B - Air
o110 | BN
- —4— B-N3
g . A-Ar
s 8.0x10"" 4 —e-- B - Ar
§ -10
8 6.0x107° after DC deqgradation test : A
. A G- G- B-B-B-9 -
4.0x10"° HIFA=44 ﬁm“”“‘ R
vawm
2.0x10™ T T T T 0

10* 10° 10* 10° 10°
Frequency [Hz1
2 7. 434 g W& ZnO utel2HY AAE
F-F35 54
Fig 7. Capacitance-frequency characteristics of
ZnQ varistor as degradation test
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