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Electrical Properties and Clamping Voltage Characteristics of
ZPCCY-Based Varistor Ceramics
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Abstract The microstructure, electrical properties, and clamping voltage characteristics of ZnO-PrsO,;-CoO-
Crq05-Y203(ZPCCY)-based varistor ceramics sintered at 1350°C were investigated as a function of sintering
time from 1 to 3 h. With increasing sintering time, the average grain size and density increased in the range
of 11.4~16.0 um and 5.34~5.54 g/lem®, respectively, in accordance of increasing sintering time. The nonlinear
exponent decreased in the range of 60~26 and the leakage current increased in the range of 1.3~10.7 yA with
increasing sintering time. The clamping voltage ratio increased in the range 1.58~1.65 for ratio surge current

of 10 A as the sintering time increased.
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Fig. 1. Schematic diagram of a surge test system.
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Fig. 2. Typical surge current waveform.
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Fig. 3. SEM micrographs of ZPCCY-based varistor ceramics
sintered at 1350°C for different times; (a) 1 h, (b) 2 h, (¢) 3 h.
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Table 1. Microstructural and V-I characteristic parameters of
ZPCCY-based varistor ceramics sintered at 1350°C for
different times.

Sintering d p Vima L
tme  (um)  (gem’) (V) *
1h 114 5.34 279 60 1.3
2 h 13.9 541 221 44 2.3
3h 16.0 5.54 179 26 10.7

Fig. 4. V-I characteristics of ZPCCY-based varistor ceramics
sintered at 1350°C for different times; (a) 1 h, (b) 2 h, (c) 3 h.
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Fig. 5. J-E characteristics of ZPCCY-based varistor ceramics
sintered at 1350°C for different times.

70 T T T 12

4110
60} —
3 e
5 8
= ~
2 50 o
=
x o
(] 46 =
St
5 3
£ 40} o
z S
301 1y —

20— g

Sintering time (h)

Fig. 6. Nonlinear exponent and leakage current of ZPCCY-
based varistor ceramics sintered at 1350°C for different times.
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Fig. 7. Clamping voltage characteristics of ZPCCY-based
varistor ceramics sintered at 1350°C for different times; (a) 1
h, (b) 2 h, (¢) 3 h.
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Fig. 8. Surge current and clamping voltage ratio of ZPCCY-
based varistor ceramics sintered at 1350°C for different times.
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Table 2. Clamping voltage characteristic parameters of
ZPCCY-based varistor ceramics sintered at 1350°C for different
times.

Sintering time L, (A) V. (V) K
5 418 1.50

10 442 1.58

50 508 1.82

I'h 100 544 1.95
200 572 2.05

300 608 2.18

5 344 1.56

10 360 1.63

o h 50 412 1.87
100 444 2.01

200 480 2.18

300 500 227

5 284 1.59

10 296 1.65

ik 50 344 1.92
100 368 2.05

200 400 223

300 424 2.37
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