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Table 2 FIRESET model parameters of copper bridge foil
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Fig.1 Equivalent circuit of a ferroelectric generator consist of parallel PZT95/5 blocks
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Fig. 3 Calculated voltage histories under Fig. 4 Calculated metal bridge foil resistance histories

the different number of ferroelectric blocks under above 40 ferroelectric blocks

(N—Number of ferroelectric blocks) (N—Number of ferroelectric blocks)
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Table 3 Electric parameters of copper bridge foil exploding under different number of parallel ferroelectric blocks

Electrode area of PZT Lexplode Lexplode J explode R s bridge U s bridge T max. bridge
/(m*) /(ps) /(A) /(GA/cm®) /(D / (V) /(A)
20 0.003 — - — 0.0149 4.6
40 0. 006 2. 567 748 299 0.9409 704. 2 760. 3
60 0. 009 1. 465 1100 440 0.9402 1033.9 1183.0
80 0.012 1. 054 1290 516 0.9334 1203.8 1768.0
100 0.015 0. 821 1185 474 0.9406 1118.3 2349.0
Note:“—" there is no exploding happened.
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Fig. 6 Calculated current histories under the different Fig. 7 Calculated metal bridge foil resistance histories
circuit inductance of ferroelectric blocks under diferrent circuit inductance
(L—~Circuit inductance) (L—Circuit inductance)
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Table 4 Electric parameters of copper bridge foil exploding under different circuit inductance value

L Lexplode Lexplode J explode R nax bridge U max. bridge ? max. bridge
/(nH) /(ps) /(A) /(GA/cm?) / Q) / (V) /(A)
500 1. 178 1169.6 470 0.9405 1099.9 1184.2
100 1. 465 1100.0 440 0.9402 1033.9 1183.0
1 2.770 697.0 280 0.9409 818.5 1112.0
3 & it
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Numerical Calculation of Ferroelectric Power Supply
Initiating Metal Bridge Foil

CHEN Lang,LU Jian-Ying, WU Jun-Ying,FENG Chang-Gen

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

Abstract: To investigate the effect of ferroelectric power supply initiating metal bridge foil, the electri-
cal responses of the shock-loaded PZT95/5 ferroelectric with copper bridge foil load were numerically
calculated. The non-linear resistance model was used for the metal bridge foil. The voltage, current,
and resistance of metal bridge foil under different number of ferroelectric blocks arranged in parallel
were calculated. By the results of calculated voltages and resistances of copper bridge foil,the number
of parallel ferroelectric blocks to make copper bridge exploding was obtained. The calculation and re-
sults provide a theoretical basis to design the ferroelectric power supply initiating metal bridge foil.

Key words: mechanics of explosion;ferroelectric generator;shock waves;metal bridge foil



