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Spectral Element Analysis of a PCLD beam
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ABSTRACT

Spectral element method (SEM) is introduced for the fully coupled structural dynamic problems. In this
paper, the beam with passive constrained layered damping (PCLD) treatments is considered as a
representative problems. The beam consists of a viscoelastic layer that is sandwiched between the base
beam structure and an elastic layer. The fully coupled equations of motion for a PCLD beam are derived.
The equations of motion are derived first by using Hamilton' s principle. From this equations of motion, the
spectral element is formulated for the vibration analysis by use of the SEM. As an illustrative example, a
cantilevered beam is considered. It is shown that . as the thickness of VEM layer vanishes, the results
become a simple layer beam’s that.

Key words: Spectral Analysis, Hamilton™ s principle, Coupled equations of motion, PCLD beam.
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Table 1 Viscoelastic—layer thickness dependence of natural frequency for a cantilevered uniform PCLD

beam
Opyee-1 er([[Z)
Mode i il a)rwo—layer (HZ)
h, =0.25mm h, =0.025mm h, =0.000025 mm

1% 33.789 36.043 36.632 36.633

2 196.45 221.61 229.52 229.53

3 527.29 608.06 642.44 642.49

4" 985.13 1153.4 1258.3 1258.4
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