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Forced Vibration Analysis of Damped Composite Beam
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ABSTRACT

In this paper, the forced vibration of damped composite beam with arbitrary section was analyzed. The damping
material was assumed to have either complex shear modulus or complex Young® modulus. Damped composite
beam could be modeled using beam elements with less D.O.F. rather than solid elements. Finite element method
for these methods was formulated and programmed using complex values. The results of frequency responses
revealed good agreement with those of NASTRAN in several beam structures.
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Fig. 1 Model of 3-layered damped beam
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Fig. 2 Model 5-layered damped beam

Table 1 Input data of layered damped beam

4 A 72 A
Length (mm) 250
Width (mm) 10
p; (kg/m®) 2710 1300
E, (N/m*) 7.1x10"
v, 033
G, (N/m?) 5.0x10°
n; . 0.2
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Fig. 3 Comparison of FRF for model in Fig.1 and Fig. 2

Fig. 4 A model of damped composite beam
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Table 2 Properties of damped composite beam

199 /755 22 A
@A 11 10
[N/mZ] 2)(10 7X10
EA AT - 0.3
0 [kg/m’] 7850 2800
Table 3 Comparison of D.O.F.
Number of | Number of D.OF.
element element
NASTRAN 648 963 2889
Developed 12 13 78
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Fig. 5 Cross section of damped composite beam
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Fig. 6 Comparison of FRF for model in Fig. 4
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