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Performance test and fatigue test of tensile/compressible
piezoelectric ceramics

Li Guohui',  LiGuorong’, XuHonglai', Zhang Qiushi', Du Yinglei',  Shi Xue’,  Xiang Zhenjiao',  Wu Jing'
(1. Key Laboratory of Science and Technology on High Energy Laser, CAEP, P. O. Box 919-1002, Mianyang 621900, China,
2. Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: Piezoelectric ceramic is the main actuator of deformable mirror, which is the core device of adaptive
optics system. Its performance directly affects the correction ability of deformable mirror and even adaptive optics
system. Performance parameters of the tensile/compressible piezoelectric ceramics (5 mmx5 mmx38 mm) with
loading voltage of £350 V were tested, including displacement, hysteresis, capacitance, impedance and coefficient of
thermal expansion, etc. The test results show the tensile capacity of three samples was more than 250 N, and 10
million fatigue tests (+x150 N@5 Hz sinusoidal load) were carried out on 5# sample. The experimental results show
that the displacement and capacitance of the sample reduced than 5%. Through the tensile/pressure and fatigue test, the
properties and service life of the piezoelectric ceramic were examined, which provides some supporting data for the
development of deformable mirrors.

Key words:  piezoelectric ceramics, adaptive optics, deformable mirror, fatigue characteristics, piezoelectric
effect
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Fig. 1 Piezoelectric ceramic displacement test system and the test curve
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(a) capacitance test (b) impedance test

Fig.2 Capacitance and impedance curve of piezoelectric ceramics
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Fig. 4 Tensile test and test curves
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Table 1 Tensile test summary table

No. maximum tensile stress/MPa maximum pulling force/N
1 12.3 289
2 11.7 276
3 10.7 251
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Fig. 5 Fatigue test structure of the piezoelectric ceramic Fig. 6 Clamping mode of test pieces
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Fig. 7 +150 N@10 Hz sinusoidal load curve and deformation curve of piezoelectric ceramics
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Fig. 9 Sinusoidal load curve and maximum/minimum deformation curve of piezoelectric ceramics
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Fig. 10 Deviation and zero clearing curve of piezoelectric ceramics
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