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The puncture of semiconducting ceramics with the positive temperature coefficient (PTC) of
resistance essentially occurs when the thermal equilibrium is destroyed due to an increase in
applied voltage. In this paper, the relationship between the temperature 7. and relative di-
electric constant &p at the puncture transition was studied in detail for various PTC ceramics.
Consequently, the resistivity ppo(7.) without the electrical stress E was estimated by extra-
porations based on the p(7%)-E curves at the temperature of 7%, and was empirically expressed
in terms of the ep. The paper shows that the determination of the resistivity pmin at the
Curie point T. and the e, on V(voltage)-I(current) characteristic curves allows the estimation
of the puncture voltage of PTC ceramics under the non-destructive condition. Additionally,
the measurement of pmin provides the puncture voltage of PTC ceramics of 7T.<200°C without
testing for V-~I characteristics. The results in this study are anticipated to be useful for the
design of PTC element and for the rapid estimation of characterlstlcs in the process of produc-
tion of PTC ceramics.
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Fig. 1 PTC specimen and fork-type electrodes.
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Table 1 Specimen of particular size
Specimen Thickness Diameter Addition
No. t (mm) D (mm) agent
12 1.05 3.75 Sr
17 1.10 4,95 Sr
21 2.05 5.70 Pb
27 2.57 34.00 Pb
49 1.00 9. 05 Sr
51 2.65 34.05 Pb
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Fig. 3 Relation between relative dielectric con-
stant eb at puncture and surface temper-
ature 7.
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Fig. 4 Relation between p(7") and E in NTC re-
gion of the specimen No. 32 by step-func-
tional application of ac voltage.
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Fig. 5 Relation between pmo(7%) and e of the
specimen with Sr, where pro(7%) is a cal-
culated value by Eb.
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Fig. 6 Relation between pmo(7T.) and e of the
specimen with Pb, where pro(T%) is a cal-
culated value by Eb.
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Fig. 7 Voltage and current wave forms near puncture.
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Fig. 10 Comparison of the measured value Eb with
estimated value Ec of puncture stress.
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