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Study on Energy Conversion Efficiency of Piezoelectric

Cantilever Beam Generator

YAN Shiwei' , YANG Zhigang’
(1. Dept. of General Equipment, Air Force Airborne Academy, Guilin 541000, China;

2. College of Mechanical Science and Engineering, Jilin University, Changchun 130025, China)

Abstract:In order to improve the energy conversion efficience of the piezoelectric cantilever beam generator

(PCBG) under the vibration of wheel hub, the energy conversion efficience model of the PCBG was established ac-

cording to Hamilton principle. The influence of structural parameters as well as material properties of the PCBG on

the efficiency of energy conversion was studied by means of numerical simulation and experimental testing. The re-

search results show that there is an influence on the efficiency of energy conversion of the PCBG by the parameters

of thickness ratios (TRs) and Young’s modulus ratio (YMR) ; there is an optimal TRs for the PCBG to obtain max-

imal efficiency of energy conversion in the different metal-plate materials, When copper, Aluminum and molybdenum

plates are used for substrate, the PCBG achieves the optimal TRs of 0. 67,0. 72 and 0. 45 respectively; In the same

thickness ratio (0. 5) and external excitation condition, the energy conversion efficience of the PCBG whose sub-

strate is used for molybdenum is higher than the PCBG whose substrate is used for copper or Aluminum. When

YMR increases, the efficiency of energy conversion of the PCBG increases too; when YMR is greater than four, the

efficiency of energy conversion of the PCBG does not change significantly.

Key words: piezoelectric cantilever beam;modeling; efficiency of energy conversion; thickness ratios; Young’s

modulus ratio
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