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Abstract :

Generally, a mechanical structure such as an automobile is a combination of several parts, and a
joint portion exists between the parts. Dynamic characteristics including resonance frequency,
vibration shape, and damping characteristics related to vibration and noise of the mechanical
structure greatly change by this joint. Among them, the damping characteristics is important for
reduction of noise and vibration. However, it is difficult to model the joint because of complex.
Therefore, there were many studies about vibration analysis including joint models. Many of these
researches model joints in already designed states in detail, predicting damping characteristics, and
there is no research on the subject of controlling the damping characteristics by the design of the
position of the joints. In this study, for the purpose of controlling the damping characteristics, the
attenuation (structural damping) of the base metal itself and the contribution of the friction
damping at the coupling part are separated with respect to the damping characteristic of the
structure having the coupling part. Furthermore, the relationship between design factors and
damping characteristics is clarified. As a specific example of a structure having a coupling portion,
a two-piece laminated plate having a bolt connection is used. The energy dissipation mechanism of
the joint is generally thought to be due to friction. Therefore, the dissipated energy due to friction

and structural damping at the interface of the plate is calculated, and the contribution of each
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dissipated energy to the attenuation characteristic is analyzed.
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