BRMIIHAY 2 A 2001AS SISt =82

MgO FHotol ME& ZnO Ai2t2 diz|AE{o MM stato] st oiq

A Study on the Improvement of the Electrical Stability Versus
MgO Additive for ZnO Ceramic Varistors
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Abstract

The degradation characteristics versus MgQO Additive for the ZnO ceramic devices fabricated by the
standard ceramic techniques is investigated in this study. It were made these devices be basic
Matsuoka's composition. Especially, MgO were added to analyze the degradation characteristics and
sintered in air at 1300C. The conditions of DC degradation test were 115+27C for 12h. Using XRD
and SEM, the phase and microstructure of samples were analyzed respectively. The elemental analysis
in the microstructures was used by EDS, E-J analysis was used to determine a. Frequency analysis
was accomplished to understand the relationship between R; and Ry, with the electric stress at the

equivalent circuit.
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Table 1. The compositions of ZnO ceramic devices
[mol%) x = 0.0, 0.5, 1.0, 2.0

Bi;03; Sb;0; CoO MnO: Cr:0s MgO Zn0O

0.5 1 0.5 0.5 0.5 X 97-x
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Fig. 1. The XRD pattern of ZnO devices with the
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Fig. 2. The microstructures of ZnO devices with
the content of MgO
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Fig. 3. The qualitative analyses using EDS at
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Fig. 4. The qualitative analyses using EDS at
spinels with the content of MgO
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Table 2. The grain size of ZnO devices with the
content of MgO

MgO content [mol%] 0.0 0.5 1.0 20
1618 1755 1581 14.77

grain size {sm)
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Fig. 5. Nonlinear coefficients and degradation rate
coefficient versus MgO content
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Fig. 6. Leakage current as a function of time form
degradation tests
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Fig. 7. AC impedance spectrum for samples before
and after DC degradation test
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