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A semi-active vibration suppression system comprising piezoelectric elements is
developed for high-precision shape control of space structures such as pace antenna. In
this study, we propose a semi-active vibration control law to improve the damping
effect while maintaining the stability and energy efficiency of the passive control
system. The proposed control law is based on a sliding-mode control that accelerates
the convergence of the system by using switching functions. The results of the
numerical simulations and hardware experiments on a laboratory model show that the
proposed semi-active vibration control system is practically effective in damping
vibrations.
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Figure 1. Piezoelectric element with potential difference
applied across top and bottom surfaces.
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Figure 2. Resonant shunted piezoelectric with resistor
and inductor in series
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Figure 3. Flexible beam model with a piezoelectric
element.
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Resonant circuit

Fiezo Figure 5. Cantilevered beam with resonant shunted
(: ) | | piezoelectric.
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Figure 4. Resonant shunted piezoelectric with resistor, Beam \M_dth 3.00x 1074 (m)
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Figure 6. Power spectral densities of beam-tip displacements (1st and 2nd mode responses).
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Figure 7. Experimental setups.
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Figure 8. Power spectral densities of beam-tip
displacements (1st mode response).
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