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Abstract

The microstructure, V-I characteristics, and stability of ZnO-PreO1;-CoO-CreOs-Y20; based vairstors
were investigated with cooling rate in the range of 2~8C/min. The cooling rate relatively weakly
affected the microstructure, and the varistor voltage and the leakage current in the V-I chracteristics.
But the nonlinear exponent relatively strongly affected by cooling rate. And the cooling rate also
greatly affected the stability for DC stress. In gross, the varistors cooled with 4°C/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 and the nonlinear exponent is -1.44% and
~4.85%, respectively, under more severe DC stress such as (0.80 Vima/90C/12 h)+(0.85 Vima/115C/12
h)+(0.90 Vima/120C/12 h)+(0.95 Vima/125T/12 h)+(0.95 Vima/150C/12 h). It should be emphasized that
the stability of these varistors is much superior to that of others.
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SEM micrographs of ZnO-Pr¢O:;-CoO-
Cr203-Y203 based varistors with cooling
rate. (a) 2C/min, (b) 4C/min, (c) 6T
/min, and (d) 8°C/min

Fig. 1.

ki 1. 34450 @& Zn0-Pre0n-CoO-Crz0s-Y:0:4 wlal2E 9] ol Tz ganlg @ V-7

§A dng,
Table 1.

The microstructure parameters and V-I characteristic parameters of ZnO-PreOi -

Co0-Cr203-Y203 based varistors with cooling rate.

Sintering Cooling d o S P Vima Vab a I,
Temp. rate
() (C/min) (pm) _ (g/cm®) (%) (%)  (V/mm) (V/gb) (#A)
2 11.74 532 1811 796 196.51 2.31 5680 161
4 11.40 534 1853 761 194.54 222 5119 132
13%0 6 10.73 532 1807 1796 182.99 1.96 4308 217
8 10.69 522 1778 969 192.47 2.06 4279 154
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Fig. 2. The E-J characteristics of ZnO-PreOn-
Co0-Crz03-Y203 based varistors wiith

cooling rate.
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Fig. 3. The leakage current of ZnO-PrsOn-
Co0-Cr:03-Y203 based varistors with
cooling rate during DC stress. a: lst, b:
2nd, ¢ 3rd, d: 4th, and e 5th.
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Fig. 4 The variation rate of V-I characteristic
parameters of ZnO-PrsOn-CoO-Cr:0s-
Y203 based varistors after DC stress
with cooling rate : (a) 2C/min, (b) 4T
/min, (¢} 6 C/min, and (d) 8°C/min.
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