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Abstract: As Metal-core Piezoelectric Ceramic Fibers (MPFs), one types of the new piezoelectric de-
vices, have smaller structrures and sizes, it is difficult to find proper mesurement method and corre-
sponding measuring fixture. Therefore, this paper proposed a precise and easily operated method to
measure the MPFs, First, the test model was deduced by using the constitutive equations of a MPF,
and the measuring steps for electrical performance of the MPF were established. Then, the effect of
test fixture on the measurement results was investigated. Experiments show that it is easy to produce
deviation when the clamping positions in the middle of the MPF, which can influence the measurement
results . When the clamping position is at the end of the MPF, the relative admittance values of reso-

nance and anti-resonance frequency are smaller, which is hard to be measured either. Furthermore, an
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improper clamping pressure have a strong effect on the measured value due to the smaller size of

MPF. Finally, a measurement method without clamping for the MPF was presented. By the proposed

methd, the PZN-PZT MPFs were measured, obtained results give the piezoelectric property values by

piezoelectric strain dy of —97pC/N, electromechanical coupling coefficients ks of 0. 197, and dielec-

tric constant e '

MPFs, and can be used as a test standard for MPFs.

of 1 458. This kind of method is accurate, simple operation, and not damage to

Key words: Metal-core Piezoelectric Fiber(MPFs); PZT; f{ixture design;resonance; test stardard; e-

lectrical property
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Tab.1 Measuring parameters and electrical properties of MPF
5 Vo R/ RV [ L G/ st/ &'/ ko —da/ N,/
mm  pm kHz kHz nF 102 Pa! & pC/N kHz ¥ mm
L0 62 175 (@) 21.70 21.96 4.07  17.4 2297 0.176 105 1345
B b () 6 175 (b)) 18.54 18.87 4.07 24.4 2297 0.214 151 1150
(b)) 22.27 22.67 4.07 16.5 2297 0.213 123 1 381
R 2 FERFHALE NS RN RS AR RITE
Tab. 2 Predicted and actual resonant frequencies in various clamping positions
P I/ Li/ L/ P e N,/ WK/ B f/ SBR £,/
mm mm mm kHz * mm mm kHz kHz
B D o5 mm) 6 36 26 a 1345 36 18. 68 17.18
& 1 345 26 25. 87 24.03
o & 1345 14 15. 28 13. 69
B Gy d (13 mon) 62 " 18 d 1345 18 37.36 32.14
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Tab. 4 Measuring parameters and electrical properties of PZN-PZT MPF
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