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Forced Vibration Analysis of Multi-Layered Damped Sandwich Beam
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ABSTRACT

In this paper the general equation of motion of damped sandwich beam including arbitrary viscoelastic material layer was
derived based on the equation presented by Mead and Markus. The equation of motion of n-layered sandwich beam was
represented by (n+3)th order ordinary differential equation. It was verified that the general equation of motion derived in this
paper could represent the equations of motions for single-layered, three-layered, five-layered and multi-layered damped beam.
Finite element method for the arbitrary-layered damped beam was formulated and programmed using higher order shape
functions. Several numerical examples were implemented to show the effects of damped material.
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Fig. 1 Dimensions and coordinate of
5-layered damped beam
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Fig. 3 Forces and moments acting on a section
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Fig. 4 Longitudinal forces acting on a section
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Table 1 Material properties

A Al 24l A
Length (mm) 250
Width (mm) 10
h, (mm) 3 2
p, Ckg/m®) 2710 1300
E, (N/m?) 7.1x10"
v, 0.33
G, (N/m?) 5.0%10°
yt 0.2

) Single layered

b) 3-layered

) S-layered
Fig. 5 Numerical models of damped beam



single layered
3-layered
S-layered

T
1000

T T
1500 2000

Frequency [Hz}

Fig. 6 Receptance of multi-layered damped beam
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Fig. 7 Receptance according to loss factor (5-layered)
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Fig. 8 Receptance according to VEM thickness
(5-layered)
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