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Abstract

The microstructure, V-I characteristics, and stability of ZnO~PrsOn~CoO-Cr:03-Y20s-based varistor
ceramics were investigated with cooling rate in the range of 2~8T/min. The cooling rate relatively
weakly affected the microstructure, the varistor voltage, and the leakage current in the V-I
characteristics. But the nonlinear exponent relatively strongly affected by cooling rate. The cooling rate
also greatly affected the stability of V-I and dielectric characteristics for DC accelerated aging stress.
On the whole, the varistors cooled with 4C/min exhibited the highest performance in the densification,
nonlinearity, and stability. Especially, they exhibited a high stability, in which the variation rate of the
varistor voltage(Vima), the nonlinear exponent(a), and the dissipation factor(tand) is -1.4%, -4.9%,
and +60.0%, respectively, under DC accelerated aging stress such as 0.95 Vima/150T/12 h)
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Fig. 2. The E-J characteristics of ZPCCY-
based varistors wiith cooling rate.
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Table 1. The microstructure and V-I characteristic parameters of ZPCCY-based varistors with

cooling rate.

Cooling d o S P Vima Vao a I,
rate

(CT/min)  (pm (g/cm®) (%) (%) (V/mm) (V/gb) (¢ A)
2 11.7 5.32 18.1 8.0 196.5 2.3 56.8 16

4 114 534 185 7.6 1945 2.2 51.2 1.3

6 10.7 532 18.1 8.0 183.0 2.0 431 2.2

8 10.7 522 17.8 9.7 1925 2.1 42.8 15
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Table 2. The variation rate of V-I characteristic parameters of ZPCCY-based varistors after DC
accelerated aging stress with cooling rate.

Cooling  Stress Kr Vima %AVima @ A a I, %Al
rate condition
(C/min) (A 0" (V/mm) (uA)
initial 196.5 0 56.8 0 16 0
2 4th 75 1926 -2.0 490 -13.8 75 36717
5th 11.8 190.3 -3.2 45.8 -19.4 20.0 11422
initial 1945 0 51.2 0 1.3 0
4 4th 25 193.0 -0.8 50.1 -2.2 34 1546
5th 104 191.7 -14 48.7 -49 7.9 4955
initial 183.0 0 431 0 22 0
6 4th 7.7 180.3 -15 40.0 -73 83 2839
5th 124 1783 -26 375 -13.0 184 749.8
initial 192.5 0 428 0 15 0
8 4th 144 188.2 -2.2 312 -13.0 80 416.9
5th 30.1 184.8 -4.0 32.9 -23.2 16.1 946.8

E: 3 3. W&k ©E ZPCCYA ulgl2E e DC 71498 2582 d - 9 $A85A atvlH,
Table 3. The variation rate of dielectric characteristic parameters of ZPCCY-based varistors after DC
accelerated aging stress with cooling rate.

Cooling  Stress € arp’ %A earp’  tand %ANtand g app” YA\ S )
rate condition
(C/min) (us)
initial 1693.5 0 0.033 0 55.9 0 1.36
2 4th 2071.2 22.3 0.073 1224 151.9 1720 -
5th 21355 26.1 0.077 1324 163.8 193.1 1.76
initial 1589.8 0 0.043 0 68.8 0 155
4 4th 1594.2 0.3 0.048 10.6 76.4 11.0 1.55
5th 1619.7 19 0.069 60.0 112.3 63.2 1.64
initial 18182 0 0.039 0 70.31 0 1.36
6 4th 1986.3 9.3 0.075 92.8 1483 1109 1.64
5th 2076.7 142 0.091 1339 188.0 1674 1.36
initial 17335 0 0.036 0 624 0 1.28
8 4th 1931.2 114 0.085 135.3 1636 162.0 1.53
5th 2053.3 185 0.105 191.4 2154 245.0 1.54
& (%AViIma)ol -1.4%, HH 4 A+ W& (%A a) Aoty ¥ =8F ALE 7Y RE& R(Kr
o] -49%, FHHF WRE(%AL )0l +4955%E =104 pA-h"H2= Yehtch o] ulalxeel ¢

degezd te Wasss wazy g4 e Bgol $4sgE Ae E 3o ued st&ds
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