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Research Progress of Piezoelectric Ceramics for Energy Harvesting

ZHENG Mupeng, HOU Yudong, ZHU Mankang, YAN hui
(College of Materials Science and Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: The piezoelectric energy harvesters have been developed, and the corresponding performance has been improved in recent
years. However, the electromechanical conversion efficiency of the piezoelectric energy harvester is still low, which is restricted due
to the low electromechanical conversion performance of the piezoelectric ceramic itself. It is thus significant and meaningful to
prepare piezoelectric ceramics with high electromechanical conversion performance. This paper mainly reviews research progress in
the property modulation of piezoelectric ceramics with high electromechanical conversion performance, i.e., performance requirement
of piezoelectric ceramics for energy harvesting under the non-resonant and the resonant state, the comparison of electromechanical
conversion performance between the lead-based and lead-free piezoelectric ceramics for energy harvesting, and various design
methods of piezoelectric ceramics to obtain high electromechanical conversion performance. In addition, some questions and research
aspects for future studies in this field are proposed.
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Table 1 Energy harvesting parameter of various commercially available piezoelectric ceramic materials

Company Composition ds3/(pC- N1 233/(Vm-N™) ds3 g33/(m?N™)
A PZT701 153 41.0x1073 6273x1071
A PZT703 340 30.0x1073 10200x10713
A PZT502 450 25.0x1073 11250x10713
A PZT507 700 20.0x1073 14000x10713
B APC840 290 26.5x1073 7685x10°13
B APC841 300 25.5%x1073 7650x1071
B APC850 400 26.0x1073 10400x10715
B APCB855 620 21.0x1073 12600x10713
C Pz24 190 54.0x1073 10260x10713
C Pz26 300 28.0x1073 8400x10°1
C Pz39 480 30.0x1073 14400x10713
C Pz29 575 23.0x1073 13225x10°13
D EC-63 295 24.1x1073 7109x10°1
D EC-65 380 25.0x1073 9500x10713
D EC-70 490 20.9x1073 10241x10713
D EC-76 583 19.1x1073 1113510715

A—Morgan electroceramics; B—American piezoelectric ceramics international; C—Ferroperm piezoceramic;D—EDO.
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