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Vibration Localization of a Periodic Structure Undertaking External Force

Jae Young Kim and Hong Hee Yoo

ABSTRACT

Vibration localization of a periodic structure with mistuning is presented in this paper. Mistuning in periodic
structures can lead to an increase of the forced response which is much larger than those of perfectly tuned assembly.
Thus. mistuning has a critical impact on high cycle fatigue -in structures, and it is of great importance to predict the
mistuned forced response in efficient manner. In this paper, forced response of a coupled pendulum is investigated to
identify localization effects of periodic structures. The effects of mistuning and damping on the maximum forced
response are examined. It is seen that in certain condition of mistuning and coupling, strong localization occurs and this

can be significant under weak damping.
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Fig.2 Simple coupled pendulum system
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Fig.3 Magnification factor variation due to length-ratio change
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Fig.4 Comparison of maximum amplitudes of the pendulum
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Fig.5 Magnification factor variation due to damping
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Fig.6 Ratio of maximum amplitudes of the pendulum
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Fig.8 Forced response of 4 coupled pendula
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