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Table 1  Natural frequencies for the base beam
Mode 1 Mode 2 Mode 3 Mode 4
Frequency  Frequency  Frequency  Frequency
(rad/s) (rad/s) (rad/s) (rad/s)
Analytical
navtieat 6aq 0 2574.0 5792.0  10297.0
method
ANSYS 643.5 2573.5 5788.9 10288.7
ssults i
Results from =5 6 2574.5 5795.2  10314.0

this paper
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Table 2 Natural frequencies and loss factors
Mode 1 Mode 2 Mode 3 Mode 4
Frequency Loss Frequency Loss Frequency Loss Frequency Loss
(rad/s) factor (rad/s) factor (rad/s) factor (rad/s) factor
Base beam 644.0 0 2574.0 0 5792.0 0 10297 0
Results f;
PCLD eous from 582.8  0.0521  2205.5  0.0231  4895.3  0.0116  8666.5  0.0068
this paper
Results from Gao etall”] 586.4 0.0612 2206.4 0.0242 4893.4 0.0119 8653.2 0. 0069
ACLD Results f;
esults from 584.9  0.0571  2206.8  0.0237  4897.1  0.0118  8669.3  0.0069
Open loop this paper
Results from Gao etal”’ 587.1 0.0633 2206.6 0.0245 4893.5 0.0119 8653.2 0.0069
P_ACLD Open loop 575.8 0.0061 2470.3 0. 0005 5495.5 0.0039 9548.6 0.0013
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Fig.5 Amplitude-frequency characteristics of the beam covered

with the different thickness of viscoelastic layer
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THE FINITE ELEMEMT MODELING OF BEAMS WITH ACTIVE CONSTRAINED
LAYER DAMPING TREATMENTS AND THEIR DYNAMIC BEHAVIOR"

Zheng Ling Xie Ronglu Wang Yi Li Yinong
(The State Key Laboratory of Mechanical Transmission ,Chongqing University ,Chongqing 400030, China )
Abstract A finite element dynamic model for beams with active constrained layer damping beam treatments was
developed based on the constitutive equations of elastic, viscoelastic and piezoelectric materials and Hamilton
principle. The closed-loop control ( displacement feedback ) systems were investigated, the electro-mechanical
coupling characteristics of piezoelectric layers were considered ,and the self - sensing voltage in the sensor layer
was given. Some dynamic behaviors such as natural frequencies, loss factors and frequency spectrum were ob-
tained. The comparision of vibration suppressions using different treatments such as the passive damping( PCLD) ,
pure active control(AC) and active constrained layer damping( ACLD) was performed. The influence of the vis-
coelastic layer thickness, piezoelectric layer thickness on the vibration suppression was discussed. Some design

suggestions were presented to optimize beam structures with ACLD.
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