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Fig.2 Fractional derivative K-V model
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Fig.3 Dynamic mechanical properties of butyl rubber
damping layer material
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Fig.4 Comparison of natural frequencies of single cantilever
beam structure and constrained damping layer structure
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Fig.5 First six order natural frequencies and formations of constrained damping layer structure
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Fig.6 Comparison of vibration response velocities of
single cantilever beam structure and constrained
damping layer structure
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constrained damping layer structure
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Study on Dynamic Performance of Viscoelastic Constrained
Damping Layer Structures

. . 1,2,3 . 1,2,3 .1,2,3 1,2,3
ZHAO Miaomiao ,DUAN Yuxing ,YANG Li ,HOU Feng
(1. Xi’an ASRIC Aviation Technology Co. ,Ltd,Xi’an 710065, China;2. Aircraft Strength Research Institute of China,Xi’an 710065, China;

3. Aeronautical Key Laboratory of Aeronautical Acoustics and Vibration, Xi’an 710065, China)

Abstract: The dynamic performance of the viscoelastic constrained damping layer structure (abbreviated
as constrained damping layer structure ) was studied. The results showed that butyl rubber could be well
applied as the damping layer material of constrained damping layer structure. The constrained damping
layer structure could effectively reduce the vibration at the resonant frequency within the range of 50 ~
2 050 Hz, while moving the resonant frequency towards the low frequency. As the loss factor, storage
modulus and thickness of the damping layer material increased, the structural loss factor of the constrained
damping layer structure increased, and the vibration attenuation effect of the structure was significant.
Moreover, the simulation results of the vibration attenuation of the constrained damping layer structure were
consistent with the experimental results. This study could provide a reference for the design and optimization
of the constrained damping layer structure.

Key words: constrained damping layer structure; viscoelastic material ; vibration attenuation;loss factor;

dynamic performance



