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Effect of Pore Size and Porosity on Electrical Breakdown
Behaviors of BaTiOs; Ceramics
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(Kyeong-Ho Cho, Dong-Chan Woo, Hyo-Duk Nam, Hee-Young Lee)
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%. The electrical breakdown test was performed at two
different temperatures of 30C(below Tc¢) and 150°C (ahove Te) 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 10% decreased as pore size and porosity increased.
However, ahove 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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Fig. 2. Scanning clectron micrographs of poly-
mer microspheres with different sizes.
(a) small polvmer (h) medium polymer

(c) large polymer
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Fig. 3. Scanning electron micrographs of sintered surfaces of BaTiO: ceramics
with different porosities and pore size.
(a) small polymer 1wt% (b) small  polymer 9wt% (¢) medium polymer 1wt%
(d) medium polymer 9wt% (¢) large polymer 1wt%  (f) large polymer 5wt%
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Fig. 4. Scanning electron micrographs of con
nected pore and isolated spherical pore
of BaTiOs ceramics.

(a)  connected pore

(h) isolated spherical pore
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5. Scanning clectron micrographs showing

electrical breakdown process of BaTiOs

ceramics.
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Fig. 6. Dependence of the electrical breakdown
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porosity (measured at 30T).
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