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Characteristics on the Surge Capability of Bi-based Varistor Fabricated
with ZnO Nano-powder
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Abstract

Bi based nano-varistors and micro-varistors fabricated with each ZnO nano-powder and
micro-powder were studied about characteristics on the surge capability in this studv. ZnO
nano-varistors were sintered in air at 1050 C for 2 hr. The voltage-current and residual voltage
properties of ZnO nano-varistor were compared with their of ZnO micrio-varistor. As a result of these
properties, our ZnO nano-varistor has about 3 times at operating voltage as compared with
conventional ZnO varistor {abricated with micro-powder and the residual voltage was 806 kV at
nominal discharge current 10kA in the lighting impulse current test. And then the residual voltage rate
1.72 of our nano-varistor has had better performance than the 1.79 of micro-varistor because ZnO
nano-varistor has shown much quick response property because of increasing effective cross—section
area. Also, to analysis surge capability took thermal images for pyrexia temperature distribution with
each of the varistors after operating varistors. Nano varistor doesn’t have shown local overheating and

can confirm accurate temperature grade on the surface of its.
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Table 1. The compositions of samples.

[mol %1

Zn0O Bi203 Sbho03 | Co030s | Mn203
95.59 1.0 1.0 0.5 0.5
Cr203 Si10)2 202 NiO Alz:03
05 0.2 05 0.2 0.01

# 2 ZnO v=mr] w2y e] Ad 270

Table 2. The sintering condition of Zn{) nano-
powder varistor.
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Table 3. Structural  characteristics of  ZnO
varistors.
AWM | FAM| 4=
mm | ] g/en
3 63.5 5.729
22 2221 5.579

a8 1.
Fig. 1.

Zn0O vk 228 ¢
Microstructures of ZnO varistors.
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Fig. 2. V-1
varistors.

characteristic  curves of ZnO

E 4 7Zn0 vte]2H9 V-1 54 e,
Table 4. V-1 characterictic parameters of ZnO
varistors.,
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Fig. 3. Test curve of residual voltage with

lighting impulse current.
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Fig. 4. Characteristic curves of residual voltages
with lighting impulse current of ZnO
varistors.
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Table 5. Characteristic curves of residual voltages
with lighting impulse current of ZnO
varistors.
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(a) ZnO Yxula] ~ (b) ZnO vle]Z = u}e] 2t

a3 5 ZnO HE A2 AVNAE ZAE,
Fig. 5. Electrical conductive diagrams of Zn'

varistors,
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AR,
Fig. 6. Thermal images with pyrexia temperature

distribution of ZnQO varistors.
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