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Transmission Analysis of Vibrational Energy in Orthotropic Thin Plates
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Abstract: To solve the problem of medium-high frequency vibration of orthotropic thin plates, an
analytical method for the transmission of vibrational energy based on structural intensity (SI) was
proposed. First, the energy density control equation of the orthotropic thin plate was discretized
using finite element method. Then the energy finite element equation was derived. To verify the
validity of the equation, numerical analyses were performed and compared with classical modal
solutions. Further, the structural intensity field was obtained by solving the energy finite element
equation. Besides, the transmission of vibrational energy was presented visually by SI streamline
visualization. Moreover, the influence of different local damping distributions on the vibrational
energy transmission in orthotropic thin plates was analyzed. The results of analysis show that the
properties of orthotropic materials gave priority to vibrational energy flow in the direction, where
the bending stiffness was lower. In summary, the local damping distribution plays an important
part in the distribution of vibrational energy and flow direction. This study is instructive to
analyze the vibration characteristics of engineering and to optimize the damping position.
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