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Effect of Pore Size and Porosity on Electrical Breakdown
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Abstract

In this study, pore-containing barium titanate ceramics were prepared with different porosities and

pore sizes,

in order to better understand how porosity and pore size affect electrical breakdown of

barium titanate ceramics. A granulated barium titanate powder was mixed with three grades of

commercial polymer microspheres up to 11wt%

6. The electrical breakdown test was performed at two

different temperatures of 30T (below T¢) and 150C(above Tc¢) for samples immersed in a silicon oil
bath using a 60kV dc power supply. Electrical breakdown strength of pore-containing barium
titanate ceramics with porosity lower than 109 decreased as pore size and porosity increased.

However, above the 10% porosity region,

electrical breakdown strength decreased as the pore

connectivity increased. From the experimental results, an optimum electrical breakdown model is

proposed in an attempt to explain the effect of pores.
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Fig. 1. Flow diagram of experimental procedure.
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