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Table 1 Sizes and parameters of PZT95/5 ferroelectric ceramic

2o/ (mm) v/ (mm) zo/(mm)  Average remanent polarization/(pC/cm?) Average capacitance/ (pF)
2 40 10 32.86 508
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Fig.1  The experimental device of depolarization Fig. 2 Measuring system of output current

by shock waves
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Fig. 3 Diagram of equivalent circuit of PZT units in parallel connection loaded by shock waves
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Table 2 Calculated and experimental results of output current

Number of ferroelectric Observed peak  Calculated peak Charge transferred Charge available =~ Charge releasing

blocks N current/ (A) current/ (A) to load/(pO) for release/ (pC) ratio/ (%)
3 135 178.0 292. 66 402 75.0
5 225 298. 2 573. 46 670 89.5
7 613 417.5 940. 00 938 100. 0
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Fig.4 Calculated and experimental current histories Fig.5 Calculated and experimental current histories
for the three PZT units for the five PZT units
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Fig. 6 Calculated and observed current histories Fig. 7 Observed current histories under
for the seven PZT units different values of shock in Ref. [7]
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Experiment and Calculation of OQutput Current of Ferroelectric Ceramics

in Parallel Connection Loaded by Shock Waves
CHEN Lang, TENG Xiao-Qin, LU Jian-Ying, FENG Chang-Gen

(State Key Laboratory Explosion Science and Technology »
Beijing Institute of Technology .Beijing 100081,China)

Abstract: To analyze the characters of out current of different number ferroelectric ceramics,the tests

of PZT95/5 ferroelectric ceramics in parallel connection loaded by the shock waves were carried out.

The output currents of ferroelectric ceramics for the resistance loads were measured. A model calculat-

ing the output current of ferroelectric blocks in parallel connection was developed. The currents under

different number of ferroelectric blocks were calculated numerically with this model. By comparing the

calculated results and experimental results, the effects of the number of ferroelectric and shock wave

on output of current were analyzed. The results indicated that if the planar shock waves load the ferro-

electric blocks,the shape of the output current will be quadrate and the current will increase along

with the number of the ferroelectric blocks increasing. The shape of shock waves and the sparse waves

influence on the output current and the depolarization ratio.
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