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Visualizing vibration wave flow characteristics in plate
structures by vibration intensity techniques
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Vehicle Engineering and Mechanics, Dalian University of Technology, Dalian 116024, China)

Abstract; The visualization of vibration wave flow in plate structures is analyzed based on the structural vi-
bration intensity method. Firstly, the formulations for vibration intensity calculations and streamline repre-
sentation, and formulations for energy are presented. After validation of the visualization method, numerical
results of L-shape plate models with harmonic point force excitation are calculated by finite element ap-
proach to predict the vibration intensity’s components.Then,the streamline map and energy distribution vi-
sualization carried out by MATLAB are used to indicate the location of vibration energy and the sinking
position where the energy is dissipated. Furthermore, the change of frequency on the changes of wave flow
patterns and energy concentration characteristics are discussed.Visualizing energy flow provides a more ac-
curate scientific basis to the analysis of structural vibration wave transmission in a complex structure for
the further implementation of active/passive vibration control.
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Fig.4 Vector representation of structural intensity and energy distribution for a flat plate
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Fig.7 Streamline (a) of structural intensity and vibration energy distribution (b) representation for
the L-shape plate, f=8.5Hz
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a. Streamline map b. Vibration energy distribution
Kl 8 fRshisminsk K (a) Mg =K (b)), f=32Hz
Fig.8 Streamline (a) of structural intensity and vibration energy distribution (b) representation for
the L-shape plate, f=32Hz
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Fig.9 Streamline (a) of structural intensity and vibration energy distribution (b) representation
for the L-shape plate, f=69Hz
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a. Streamline map b. Vibration energy distribution
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Fig.10 Streamline (a) of structural intensity and vibration energy distribution (b) representation
for the L-shape plate, f=94Hz
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