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Static characteristics of high compressive stress on piezoelectric stacks

DIAO Weidong', PAN Qiaosheng?, FENG Zhihua'*
( 1.Department ofPrecision Machinery and Precision Instrumentation, University of Science and
Technology of China, Hefei 230027, China; 2.School of Instrument Science and Opto-electronics
Engineering, Hefei University of Technology, Hefei 230009, China )

Abstract: Generally, piezoelectric stacks need to work under a certain preload to improve the stability, and
sometimes they are also subjected to external high compressive stress. The displacement output characteristics of
soft PZTS stacks under uniaxial compressive stress up to 100 MPa and that of hard PZT4 stacks under
compressive stress up to 300 MPa were studied. Then the effects of the stress on piezoelectric properties were
analyzed, meanwhile, the repolarization of soft PZT5 stacks and the work capability of hard PZT4 stacks were
discussed. The experimental results show that the piezoelectric properties of the soft PZTS stacks are
significantly improved under appropriate lower compressive stress, and are deteriorated under higher
compressive stress. However, the piezoelectric properties can be recovered mostly through repolarization after
unloading. Piezoelectric properties of hard PZT4 stacks are improved under high compressive stress and their
work capability under high stress should be much higher than that of low stress, demonstrating that high-pressure
stress may be more conducive to giving full play to the work advantage of hard PZT.

Key words: piezoelectric stacks; high compressive stress; hard PZT; soft PZT; work capability; piezoelectric
properties



