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Abstract

This study demonstrates a novel method for vibration damping using a piezoelectric element. A
piezoelectric transducer excited by ultrasonic vibrations is placed in contact with a vibrating object in a
direction perpendicular to the vibration. Unlike the conventional method in which the piezoelectric element
is excited in the same direction as the vibration direction, the proposed method does not require complicated
control. This study confirmed a damping effect with the proposed method by conducting hammering tests
on a cantilever. The damping ratio obtained from these tests was approximately 10 times the value when a
non-excited transducer was statically pressed to the cantilever. Moreover, the test results suggested that an
optimal current to achieve the highest damping effect exists. The damping effect by the proposed method
is considered to be triggered with a slip between the transducer and a vibrating object by suppressing the
transverse oscillation of the transducer using the inertia effect caused by the transducer’s excitation.
Furthermore, the increase of the impact force applied to the object by the excitation improves the damping
effect. By measuring the stress waves in a long bar based on the one-dimensional elastic wave propagation
theory, the impact force caused by the excited transducer was measured. The impact force had a peak at a
specific current and changed with the same tendency as the damping ratio. The results suggested that both
suppressing the transducer’s transverse oscillation and increasing the impact force cause the high damping
effect by using the proposed method.
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