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Abstract: A bending vibration model and a dynamic measuring model for a Half Coated Metal Core Pi-
ezoelectric Fiber (HMPF) were established. On the basis of the equivalent bending moment from an
applying voltage, the bend vibration model of HMPF for a cantilever structure was deduced. Accord-
ing to the first piezoelectric equation, the surface electric displacements, electric charges and the ad-
mittances of the HMPF were derived when the resonant exciting voltage was applied. Then, the dy-
namic measuring model was established to measure the resonant frequencies, anti-resonant frequencies
and the low frequency capacitances and to obtain the main parameters, elastic coefficients s , electro-
mechanical coupling factors ks, » dielectric constants ei; and piezoelectric coefficients ds;. Three kinds
of samples for HMPFs were measured, and their average values are elastic coefficient in 16. 856 X

10" Pa ' , electromechanical coupling factor in 0. 179 , dielectric constant in 2 251 and piezoelectric
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coefficient in —103. 621 pC/N. The theoretical simulation and experimental results show that this

method is accurate and available.

Key words: half coated metal core piezoelectric fiber; piezoelectric vibration; dynamic testing model
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Tab.1 Measured values of HMPF

95 C,/nF f+/kHz f./kHz
1+ 1.679 57. 880 58.092
24 1.710 57.113 57.327
34 1. 581 58.532 58. 819

%2 HMPF S WitEE
Tab. 2 Calculated value of HMPF

HE H/107%2 Pal kg el (ep) dy/pCe N7!
14 16. 829 0.169 2316 —99. 825
24 17. 286 0.171 2358  —103.230
3% 16. 454 0.196 2079 —107. 809
SEHME 16. 856 0.179 2251 —103. 621
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