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ciently for a lengthy time. The time-dependent performance of the piezoelectric ceramics in vibration control of the flexible
plate is studied by the test and simulation based on the inverse piezoel ectric effect. On the one hand, to realize the vibration con-
trol of the flexible plate, an active vibration control system is built, and the time-dependent damage is ssmulated by means of
decreasing the driving voltage of the piezoelectric Ceramics; On the other hand, the dynamic finite element model of the struc-
ture is established for response analysis. The time-dependent damage of the piezoelectric ceramics is simulated with the aid of
reducing the driving forces produced by the piezoelectric ceramics. When the piezoel ectric ceramics are in different degrees of
time-dependent damage, the vibration control rates are calculated after the dynamic responses before and after vibration control
are measured. Among the rates, when the degree of the time-dependent damage of all piezoelectric ceramics reaches 80%, the
vibration control rate of aflexible plate test piece is decreased to 60.4% of theinitia vibration control rate. The influence rule of
the time-dependent damage of piezoelectric ceramics on vibration control is obtained by evaluating the vibration control rates
calculated from the experimental results and simulated results under various conditions. Both the experimental and simulated
results indicate that the finite element simulation can be used to simulate the impact on vibration control of flexible plate when
the piezoelectric ceramics are subject to the time-dependent damage, and the degree of the time-dependent damage of piezoelec-
tric ceramics can be tested by adjusting its operating voltage.
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Tab.1 Structural parameters of piezoelectric ceramics

BYER R /GPa % /(10%kg-m™®) THMALL

JE LB 850(10% N-m™?) - R FL RS B 401070 m-V ) SR ER L RV

5.0 7.6 0.35 5.56
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Fig.1 Flexible plate test piece
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Fig.2 Test system for vibration control of the flexible plate

®2 ERBELZENIRGEPIERRSERXEER

Tab.2 Results of vibration control test for the flexible plate when the piezoel ectric ceramics are subject to time-dependent damage

FEEER QBFSWEN  IRSTERAT(M ST BRATRE/(mm s ISR IRa TR (L%
5 1.34 0.56 58.21 —
4 1.34 0.68 49.25 0.30
3 1.34 0.78 41.79 0.25
2 1.34 0.88 34.33 0.25
1 1.34 0.92 31.34 0.10
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Tab.3 Results of vibration control test for the flexible plate
when the failure of piezoelectric ceramics occurs
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Fig.3 Finite element model of the flexible plate with
piezoelectric ceramics
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Fig.4 First-order vibration pattern of the flexible
plate with piezoelectric ceramics
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Tab.4 Comparison of simulation natural frequency and test
natural frequency of the flexible plate

Gk : ﬁ?ﬂi%lH‘z -
5 FLE5 R R ZE R
1 15.77 15.69 0.52
2 44.23 44.00 0.51
3 83.72 83.16 0.68
4 127.26 130.56 —2.53
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Tabh.5 Comparison of simulation results and test results during
the time-dependent damage of piezoelectric ceramics
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Tab.6 Comparison of simulation results and test results at
the failure of piezoelectric ceramics
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