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Fig.1 Circuit diagram of direct current testing
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Fig. 2 X-ray diffraction patterns(XRD) of Zn() varistor

doped with different Sm; O; concentration
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Fig.3 Scanning electron microscope(SEM) photographs of Zn(Q varistor doped with different Sm; Q; concentration
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Table 1 Relation characteristic parameters of ZnQ

varistor ceramics
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Effect of samarium oxide doping on electrical properties of
zinc oxide varistor ceramics

WANG Jian-hua , XIE Jie, XIONG Li-wei
(School of Materials Science and Engineering, Wuhan Institute of Technology,
Provincial Key Laboratory of Plasma Chemistry and Advanced Materials, Wuhan 430074, China)

Abstract; Zinc oxide, praseodymium oxide, cobaltous oxide, chromium oxide and samarium oxide were
used as raw material, and zinc oxide varistor ceramics were prepared through the process of ingredient,
milling, granulating, pressing and sintering. Microstructures, electrical parameters and material
composition were examined by scanning electron microscopy (SEM), X-ray diffractometry (XRD) and
I-V characteristics test respectively. The results show that the nonlinear coefficient and breakdown
voltage increases at first and then deceases with samarium oxide added, when the doping level of
samarium oxide is no more than 0. 3 mol%, nonlinear coefficient and breakdown voltage of varistor
ceramics increase; the varistor ceramics exhibit the optimum nonlinear electrical characteristics at the
content 0. 3 mol% of samarium oxide: the nonlinear coefficient of is 35, breakdown voltage is 435
V/mm; with the doping level of samarium oxide is more than 0.5 mol% s the nonlinear coefficient and
breakdown voltage decreases. Most of samarium oxide are isolated to grain boundaries to inhibit grain
growth and improve the varistor voltage. The nonlinear coefficient is enhanced after solid solution
reaction occurres between a handful of samarium oxide and zinc oxide which reduces the resistance of
zinc oxide particles. Therefore, zinc oxide varistor ceramics is hopeful to be applied in the field of high-
voltage because its electricity property is enhanced by samarium oxide-doped.

Key words: zinc oxide-praseodymium oxide varistor;samarium oxide; nonlinear coefficient
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