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Dynamic Response Localization of Simple Periodic Structures
Undertaking External Harmonic Forces
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ABSTRACT

Dynamic response localization of simple mistuned periodic structures is presented in this paper.
Mistuning in periodic structures can cause forced responses that are much larger than those of
perfectly tuned structures. So mistuning results in the critical impact on high cycle fatigue of
structures. Thus, it is of great importance to predict the mistuned forced response in an efficient
way. In this paper, forced responses of coupled pendulum systems are investigated to identify the
localization effect of periodic structures. The effects of mistuning and damping on the maximum
forced response are examined. It is found that certain conditions of mistuning and coupling can cause
strong localization and the localization becomes significant under weak damping. It is also found that
the maximum forced response increases as the number of periodic structures increases.
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Table 1 Maximum responses with respect to

number of coupled elements when £ is
0.005

n=2
(8 = 0.005)
n=3
(B = 0.005)
n=4
(B = 0.005)
n=5
(B =0.005)

Table 2 Maximum responses with respect to
number of coupled elements

a, a, a, o, IZS
X | X X | X | Xoma
n=2 | 1.000
(B=0012) | 5245
n=3 | 1.000 | 1.000
B=0019 | 5313 | 53.13 |(SE
n=4 | 1.000 | 1.020 | 1.000
(8=0029) | 5511 | 7593 | 55.11
n=5 | 1.000 | 1.019 | 1.019
(B=0032) | 59.20  71.03 | 71.03
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