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An Optimal Placement of Passive Constrained Layer Damping Treatment for Vibration
Suppression of Automotive Roof

0171 3H+- 2 &S wr- 2 ek
Ki-Hwa Lee, Chan-Mook Kim, Young Kyu Kang

Key Words : Damping (Z4]), Viscoelastic material (B €4 &), Equivalent Properties (57}&41 X)), Finite

Element Analysis(FEA) (#3884 3]4)

ABSTRACT

A study on optimal placement of constrained layer damping treatment for vibration control of automotive panels is presented.
The effectiveness of damping treatment depends upon design parameters such as choice of damping materials, locations and size of
the treatment. This paper proposes a CAE (Computer Aided Engineering) methodology based on finite element analysis to optimize
damping treatment. From the equivalent modeling technique, it is found that the best damping performance occurs as the viscoelstic
patch is placed by means of the modal strain energy method of bare structural panels to identify flexible regions, which in turn
facilitates optimizations of damping treatment with respect to location and size. Different configurations of partially applied damping
layer treatment have been analyzed for their effectiveness in realizing maximum system damping with minimum mass of the applied
damping material. Moreover, simulated frequency response function of the automotive roof with and without damping treatments are
compared, which show the benefits of applying damping treatment. Finally, the optimized damping treatment configuration is
validated by comparing the locations and the size of the treatment with that of an experimental modal test conducted on roof

compartment.
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Fig. 1 Stress and strain vs. time
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Fig. 2 Flow chart to extract the equivalent properties
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Fig. 3 Comparision of FEA with EMA (case2)
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Fig. 4 Positions of the viscoelstic patches on the plate
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Fig. 5 Comparison of FRFs (each case)
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Fig. 6 Configuration of roof trim FE model
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Fig. 10 Comparison of FRFs (each case)
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