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Application of Spectral Element Method for the Vibration
Analysis of Passive Constrained Layer Damping Beams
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This paper introduces a spectrally formulated element method (SEM) for the beams treated with passive constrained
layer damping (PCLD), The viscoelastic core of the beams has a complex modulus that varies with frequency, The
SEM is formulated in the frequency domain using dynamic shape functions based on the exact displacement solutions
from progressive wave methods, which implicitly account for the frequency—dependent complex modulus of the
viscoelastic core. The frequency response function and dynamic responses obtained by the SEM and the conventional
finite element method (CFEM) are compared to evaluate the validity amd accuracy of the present spectral PCLD beam
element model, The spectral PCLD beam element model is found to provide very reliable results when compared with
the conventional finite element model,
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Fig. 1. The geometry and deformations of a PCLD beam.
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Table 1. Comparison of predicted modal frequencies of a PCLD beam (n is the number of finite elements).

n=1 n =10
t!ckneSS|s 0.127mm .
6.4 6.5 \
2nd 39.0 407 39.3 39.2
3rd 106.4 116.4 108.6 1075
4th 205.8 2315 2143 210.0
5th 3359 366.0
| viscoslastic layer thickness is 0:254mm
st 66 66 .
2nd 387 40.4 39.1 389
3rd 103.7 112.8 105.9 104.8
ath 1978 2205 206.0 2019
5th 320.9 3445 343.0 331.8
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Fig. 2. Comparison of the frequency response functions
obtained by SEM and CFEM for the PCLD beam at

the low frequency.
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Fig. 3. Comparison of dynamic response obtained by SEM
and CFEM for the PCLD beam at the low frequency.
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Fig. 4. Comparison of the frequency response functions
obtained by SEM and CFEM for the PCLD beam at
the high frequency.
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Fig. 5. Comparison of dynamic response obtained by SEM
and CFEM for the PCLD beam at the high frequency.
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