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Experimental Investigation on Vibration Control Performances of
the Piezoelectric Hybrid Mount
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Abstract A hybrid mount featuring rubber element and piezoelectric actuator is devised to reduce
vibration when starting a vehicle engine. As a first step, a passive mount adopting rubber element is
manufactured and its dynamic characteristics are experimentally evaluated. After evaluating dynamic
characteristics of the manufactured inertial piezoelectric actuator, the proposed hybrid mount is then
established by integrating the piezoelectric actuator with the rubber element for performance
improvement at non-resonant high frequencies. A mathematical model of the established active
vibration control system is formulated and expressed in the state space form. Subsequently, sliding
mode controller (SMC) is designed to attenuate the vibration transmitted from the base excitation.

Finally, control performances of the proposed hybrid mount are evaluated such as transmissibility in
frequency domain and time responses.
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Fig. 2. Frequency response of the rubber element
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Fig. 3. Dynamic stiffness of the rubber element
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