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INTRODUCTION

The electromechanical properties of the Porous Polypropylene (p-PP) electrets by means of the precise dielectric measurements including the nonlinear responses.

1. The dielectric resonance gives the piezoelectric and the elastic factors without adding the Maxwell force.

2. The second order and the third order nonlinear permittivity becomes a function of ds; and of the elastic compliance s;; when the electrostriction generated by the Maxwell

force between electrodes of the sample were considered.

The piezoelectric and the elastic factors were determined by the nonlinear permittivity measured by various measurements and were compared with those given by the dielectric
resonance measurements.
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NONLINEAR PERMITTIVITY MEASUREMENTS

N

i) harmonic distortion of electric displacement against electric field

Applied Field: E = E;cos et
Electric Displacement:
D =g E,c0s at+sE? cos?at+gEcosdatt - - -
= g,EqC0s at + (1/12)6,E2c0s (2at) + (1/4)eEPcos(3at)+ - - -

¥
D,(2@) = (112)&,E2, Ds(3a) = (L/4)&,Eq

ii) linear permittivity against bias electric field
Applied Field: E = E, + E,cos at
Electric Displacement:
D =&, (E,+E,C0S ah)+&,(E,+E, COS ah)?+&5(E,+E, COS ai)®
=(ateEtaE?) Ept(e+26E,+36E?) Ejcos ot - -

DETERMINED BY DIELECTRIC MEASUREMENTS
i) dielectric resonance (without applying Maxwell force)
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i) nonlinear permittivty (with applying Maxwell force)
a) harmonic distortion measurements b) DC bias voltage measurements
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When the electrostriction is generated by the Maxwell force...
& depends on the piezoelectric constant dg,
& depends on the elastic compliance S;3

d3; determined by & showed a good agreement with the result of the
dielectric resonance.

S,3 determined by & was about two times larger than the result by the
dielectric resonance. The result suggests an existence of frequency
dependence of sg;.

The piezoelectric response of the p-PP electret

Mainly induced by the size effect.
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