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Dynamic Analysis of Plates with Active Constrained Layer Damping

SEES
Chulhue Park
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ABSTRACT

This paper presents Newtonian formulation of the dynamics of plates treated fully with Active Constrained Layer Damping
(ACLD). The developed equations of the plate/ACLD system provide analytical models for predicting the dynamic of laminated
plates subjected to passive and active vibration damping controls. Numerical solutions of the analytical models are presented for
simply-supported plates in order to study the performance of the plate/ACLD system for different control strategies. The developed
models present invaluable means for designing and predicting the performance of the smart laminated plates that can be used in

many critical engineering applications.
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Fig.1 Schematic drawing of plate/ACLD system.
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Table 1 Comparison of modal frequencies and associated
loss factors of present analysis with the results
modal  Johnson and Kienholz Present analysis

number  Freq (Hz) L.E'  Freq. (Hz) LF

M) 60.3 0.190 60.5 0.1901
(1,2) 1154 0203 1158 0.2034
@0 130.6  0.199 131.0  0.1992
22) 178.7  0.181 1792 0.1806
(1,3) 1957 0.174 1962  0.1736

* L.F. stands for Loss Factor.
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Table 2. Physical and geometrical properties of the plate,
viscoelastic and PVDF layer
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Layer Thickness Young’s Density  Poisson’s
(m) Modulus  (kg/m®)  ratio (v)
AL 4.064E-4 7.1E10 2700 0.33
DYAD 5.08E-5 ® 1105 0.49
PVDF  2.8E-5 2.5E9 1780 0.3

* Depending on temperature and frequency (Soundcoat
product data sheet-DYAD-606)
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