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DC Accelerated Aging Characteristics of ZPCCL-Based Varistor Ceramics
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Abstract

The degradation behaviour of ZPCCL-based varistor ceramics composed of 97.5 mi% ZnO-0.5 mol%
Prs01:-1.0 mol% CoO-0.5 mol% Cr03-0.5 mol% La0: was investigated under various DC accelerated
aging streses. The varistor ceramics sintered for 1 h exhibited excellent nonlinearity, in which the
nonlinear exponent is 81.6 and the leakage current is 0.2 z#A. It was found that this varistor ceramics’
possess high stability, in which the variation rates of varistor voltage, nonlinear exponent, and leakage
current are -1.14%, -3.7%, and 85.0%, respectively, against DC accelerated aging stress. On the
contrary, the varistor ceramics sintered for 2 h also exhibited high nonlinearity and stability, but they

were bad characteristics, compared with the varistor ceramics sintered for 1 h.
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975 mol% ZnO+05 mol% PreOn+1.0 mol%
Co0+05 mol% Cr:03+05 mol% La038] A&
ZA 4 ugt AAAFoZ 10 pgd L3
A BF3ct FFE ANEE 4N F¢ Y
feom, 120CaA 1247 B¢ A=A F, 75
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et A A7) 1.0 mm, FAZ & 1.8 mm H
A QY F, & 249 Y7 B A =
7ol o] & - 378 240T/hZE 1300Tel
A 1~-2A12 AdE9Y £23d€E AEE 1.0 mm
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Fig. 1. Microstructure of ZPCCL~based varistor
ceramics with sintering time.
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Table 1 Electrical characteristic parameters of
ZPCCl-based varistor ceramics.

sintering | Vima a I tand
time (V/mm) (uh)

1h 427.2 81.6 0.20 0.078
2h 3955 451 031 0.079
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Fig. 2. Leakage current of ZPCCL-based var-
istor ceramics during DC accelerated
aging stress with sintering time; a:
1st, bt 2nd, ¢ 3rd, and d' 4th.
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Table 2 degradation coefficient of ZPCCL~based
varistor ceramics with DC accelerated

aging stress.
Kt
sintering (zA-n"?
time DC accelerated aging stress
1st 2nd 3rd 4th
1h 0.05 0.24 148 465
2h 0.07 0.33 1.70 9.76
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Fig. 3. E-J characteristics of ZPCCL-based
varistor ceramics before and after DC
accelerated aging stress with sintering
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Table 3. Electrical characteristic parameters of ZPCCL-based varistor ceramics before and after DC

accelerated aging stress.

Sintering | Stress Vima BOoVima| @ %BLa N %AOI tané % dtan &
time condition | (V/mm) (pA)
before 4272 0 81.6 0 0.20 0 0.078 0
Ist 4247 -0.6 81.2 -0.5 0.12 -40.0 0.077 -1.3
1h 2nd 4240 -0.7 80.1 -1.8 0.14 ~-30.0 0.077 -13
3rd 4232 -09 78.1 4.3 0.18 -10.0 0.079 13
4th 4223 -1.1 786 -3.7 0.37 85.0 0.085 90
before 3955 0 45.1 0 0.31 0 0.079 0
1st 3931 -0.6 444 -16 0.37 194 0.080 1.3
2h 2nd 3926 -0.7 42 -2.0 0.39 25.8 0.081 25
3rd 914 | -10 430 -4 0.48 548 | 0.082 38
4th 4074 3.0 41.3 -84 1092 196.8 0.165 108.9
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B dFd9ME 975 mol% Zn0-0.5 mol% PreOu
-1.0 mol% Co0-0.5 mol% Cr:03-0.5 mol% La;O:
(ZPCCL)A vhei=8 AMatg29 DC 71443 &
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1A2F 224 8lRd A7} 816, FAAHIE 020
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T 2724 stel2gd b V-1 §4%% opel,
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