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High Voltage Characteristics of Ceramic Condenser
H. AKAGAML* H. SAITO,* M. SATO* and Y. SATO*
(Received September 27, 1989)

Breakdown voltages (V) of high-voltage ceramic condensers with various specific inductive
capacity (&) were measured under dc, ac and impulse voltage application. As the results, for
a given value of ¢, the Vy value for dc is the same as that for impulse, being about 1.9 times
higher than ac RMS value. The results also show that ¥y varies with &p to the —1/3 power,
where ep is the value of € just before breakdown. In the paper, the Vu-éb characteristic is
elucidated according to the idea of equivalent parallel resistance. Additionally, the time
variation of the current flowing through the condensers (I-f characteristic) was measured by
applying a step-functional dc voltage at a fixed time constant. From the I-¢ characteristics,
the voltage across the condenser corresponding to the time that the current starts to separate
from a theoretical exponential I-# curve was obtained. The paper shows that the separating
voltage on the dc I-# characteristic enables to estimate the saturation voltage of the dielectric
flux density (D) on D-E hysteresis curve as an important ac characteristic for ferroelectric

materials.
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Table 1 Ceramic condenser samples,

Relative dielectric

Particle
Specimen constant size Principal ingredients
Es €b (/lm)
A 53 53 2.65 1.3MgO - TiOz2 CaTiOs SiO:z
B 100 97 3.90 CaTiOs MgTiOs La20s « 2TiO2
C 240 240 0.90 CaTiOs SrTiOs Bi20s - 2TiO2
D 380 420 1.50 BaTiOs SrTiOs La203 - 2TiO2
E 650 0.92 BaTiOs SrTiOs LazOs - 2TiOz MnCO3
F 1250 1040 1.17 SrTiOs (CoO &) Bi20s . 2TiO2 MgCOs
G 1650 1440 1.22 SrTiOs BaTiOs Bi20s - 3TiO2
H 3500 2800 - 1.71 CaTiOs MgTiOs SrTiOs PbTiOs Biz2Os - 3TiOz
I 4000 1.14 SrTiOs CaTiOs PbTiOs MnCOs Bi20s « 2TiOz
J 6000 3600 1.69 BaTiOs BaZrOs CaTiOs MgTiOs MnCO3
K 10000 4400 3.25 BaTiOs BaZrOs SrTiOs CaTiOz MgCOs Sh20s MnCOs
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Fig. 1 Configuration of the specimen.
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Table 2 Comparison between Ea and Es
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16.0 — 3.60 1.31 0.70 0.70

18.0 4.90 — 1.53 — —

20.0 5.36 3.53 B.D. — —
24.0 B.D. 3.33 — B.D. B.D.
(Meafdvalue) 5.10 3.57 1.39 0.84 0.74
Es — 3.30 1.33 0.83 0.53
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