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The Characteristics of the Output Voltage Ferroelectrics for
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Abstract - High power pulse generating technology is to accumulate the energy for relatively long and then to create a
strong force by emitting the energy very fast. High power pulse generating technology has recently been using in
various fields like environments, industry, research, military and so on. Numerous studies about high power pulse
generators have already been performed and commercialized in various conditions. However, in aspect of their size and
weight, it is hard to carry the generators which currently have been developed. For these reasons, din nations like
America or Russia, the researches have been performed for Ferroelectric Generators(FEG), which have relatively simple
structure and are economical. To realize the ferroelectric generator, in this study, we selected the PZTs which have
different physical properties respectively, and then shocked them using explosives. The PZT samples with volumes of
0.31 7 0.94cr were depolarized by shocked and produced the waveform that have peak voltages of 4.28 ~ 15kV. The
lowest relative permittivity sample generated much higher peak voltage. And sudden voltage drops which seem to be
caused by dielectric breakdown were observed in some experiments using low young’s modulus samples. Also, increase
in thickness led to increase in peak voltage, but the ratio of the voltage rise did not reach the ration of the thickness

increase.
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Fig. 1 The PZT Samples used in these experiments
E: 1 PZT MEo =7

Table 1 The Thickness of the PZT Samples

Diameter : 10mm

PZT model No.

A B C D
Thin (mm) 5 45 4 6
Thick (mm) 10 10 12 12
z 2 Aol ALZE PZTe =ElH &Y
Table 2 The physical properties of the PZTs used in this
experiment
PZT model No.
A B C D
& 33 1350 1150 3400 1700
kp 0.58 0.54 0.60 0.60
das 315 250 620 374
(x 10 C/N)
g3 26.4 24.6 21.9 24.3
(x 10™ Viy/N)
Tc co 320 300 200 374
Y (GPa) 60 74 53 46
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Table 3 The change of results according to PZT models.
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PZT model No.

A (thickness x 2)

B (thickness x 2.2)

C (thickness x 3) D (thickness x 2)

Peak Voltage(kV) 4.3 x 1.94 87z x 1.72 428 x 159 Doz x 0.80
car votase 8.36 ‘ 15.0 ' 6.8 ' 44 '
Pulse Width (gs) o7 - 01 o +0.2 00 + 17 040 -
Hise WIGH s 0.6 ' 0.6 ' 2.0 ' -
Rising Time (s) o - 03 002 +0.38 0o + 118 H -
ising Time (us 0.9 . 10 . 168 . B
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Fig. 7 The waveforms for the Model B samples with thickness
of 45 mm (black) and thickness of 10 mm (red)
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Fig. 9 The waveforms for the Model D samples with thickness
of 6 mm (black) and thickness of 12 mm (red)
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