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Performance Evaluation on an Active Hybrid Mount System for Naval Ships
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ABSTRACT

In this work, a new active hybrid mount featuring piezostack actuator and rubber element is proposed, and its vibration
control performance is evaluated by applying a robust frequency-shaped sliding mode controller. After describing the
configuration of the proposed mount, vibration control performances are experimentally evaluated. A mount system with four
active hybrid mounts is then constructed. To attenuate vibrations on the supported mass, a frequency-shaped sliding mode
controller is designed and implemented to the system. Finally, control performances are obtained and presented in time and

frequency domains via computer simulation.
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Table 1 Parameters of active hybrid mount

Parameter Value
Stiffness of rubber (k;) 157410 N/m
Damping of rubber (c,) 537 Nsec/m

Stiffness of piezostack (k) 104 MN/m
Additional Mass (m) 1.75 kg

Fig. 1 Mechanical model of the active hybrid mount

Piezostack
Actuator

Base Plate

(b) Photograph
Fig. 2 Configuration of the active hybrid mount
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Table 2 Parameters of active hybrid mount system

Parameter Value
Supported mass (M) 400 kg
Rolling moment of supported 2
mass(J,) 17.37 kg'm
Pitching momer(g ())f supported mass 61.74 kg m’
Y.
dSPACE DS1104 Distance from right edge to center 0.36m
of gravity (v) )
Distance from right edge to center
of gravity (1) 0.68m
Dimensions of supported mass 1360*720*52
High Voltage Amplifier (Length*Width*Height) m

Fig. 3 Experimental setup for vibration control of the
active hybrid mount
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Fig. 8 Time response of the active hybrid mount system
under 100 Hz excitation
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Fig. 9 Control input of the active hybrid mount system
under 100 Hz excitation
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