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Dynamic Analysis of Passive Constrained Layer Damping Beam with
Randomness of Viscoelastic Material
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Abstract: A dynamic analysis of the passive constrained layer damping ( PCLD) beam considering randomness of viscoelastic

damping layer was studied by using the transfer function method. With an introduction of the state vector, the goveming equation of the

PCLD beam in state space was established from the six order differential motion equation, which was derived by using the Hamilton

principle. The closedform solutions of natural frequencies and loss faciors of a PCLD beam were obtained by the distributed parameter

transfer function method. The parameters in fractional derivative model of viscoelastic material were regarded as the base random

variables, which follow nomal distribution in this analysis. The influence of parameter randomness on the natural frequency and the

mode loss factor of the structure were analyzed by using the Monte Carlo method. Numerical examples show that the randomness has

obvious effects on the correlation coefficient of dynamic characteristic, and the maximal value of the loss factor’ s correlation coefficient is

about 4.5 times as much as the one of material parameter. So it is necessary to carry out the random analysis for PCLD structures.
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[4] PCLD : L= 400mm, h;= 3mm, h,= 2mm, his= 1.2
mm, P,= 7840ke/m’, P= 789. Skg/m’, 3= 2802. 8kg/m’, Ei= 20.28x 10" Pa, E;= 6.762% 10"Pa
1 PCID 1 s
PCLD
1 PCLD
Tab.1 Natural frequencies and loss factors of a PCLD beam in various viscoelastic model
f{Hz n/ % fo/Hz N,/ % f+/Hz N,/ %
17. 50 17.0 96.50 15.5 260. 00 10. 6
STD5 16. 81 18.52 97.80 20. 47 268.24 14. 60
STD7 17. 48 23.14 97.25 13.93 260. 00 14. 09
STD9 17. 39 16.33 96.73 18.40 264. 80 16. 12
STD11 17. 38 15.87 96. 69 17.38 265. 11 14. 66
RT 17. 60 19. 47 97.93 12. 84 263. 34 9.77
RTG 17. 33 20.78 97.81 17.10 263.90 14. 84
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Tab.2 Statistical data of random variables
qo q1 ay
il o 8 u o 8 I8 o 8
0 2.194 0. 1097 0.05 / / / / / /
qo / / / 0.3747 0.0187 0.05 / / /
a, / / / / / / 0.5792 0.0290 0.05
[ 17.5988 0.0383 0. 0022 17.5988 0.0947 0. 0054 17.6146 0.2084 0.0118
n, 0. 1947 0. 0024 0.0122 0. 1945 0.00353 0. 0272 0. 1959 0.0253 0.1291
/s 97.9275 0.05188 0. 0005 97.9275 0.3167 0. 0032 98. 0037 0.9883 0.0101
1, 0.1284 0. 00044 0. 0034 0.1283 0.0041 0. 0319 0.1299 0.02188 0. 1684
3 263. 3378 0. 0629 0. 0002 263. 3363 0.5893 0. 0022 263. 5060 2.0389 0.0077
n, 0.0977 0. 0001 0.0011 0.0976 0.0041 0. 0421 0.0998 0.0225 0.2254
3 PCLD 0. 279
RT qdo qi1 5
) 3% ” q 1 a
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Tab.3 Comelation coefficient of random variables

9o q 9o a, q. Q

i 0.0279 - 0. 0015 - 0.009
n, ~ 0.0281 0.0012 - 0.009
/, - 0.0011 - 0. 0089 0.0111
1, 0.0010 0. 0090 0.0104
s 0.0110 0. 0059 - 0.0017
1, - 0.0110 - 0. 0059 - 0.0016
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