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Non-linear Phenomenon in the Response of Circle Cantilever Beam
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ABSTRACT

This paper is the result of a experimental study about non-linear one to one modal coupling of a flexible circular
cantilever beam which was transversely excited with harmonic excitation. It was proved that 2 order jumping in out of
plane was caused by jump phenomenon in in-plane of flexible circular cantilever beam, because of non-linear coupling. In
addition, cantilever beam showed hardening spring characteristics in in-plane and softening spring characteristics in
out-of-plane.
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Fig. 1 Theoretical frequency response curve for
a hardening spring type resonant system
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Fig. 2 Theoretical frequency response curve for
a softening spring type resonant system
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Fig.4 Nonlinear vibration motion of the beam
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Fig. 5 Frequency response curve for forward
direction on the 2nd mode (in-plane)
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Fig. 6 Frequency response curve for backward
direction on the 2nd mode (in-plane)
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Fig. 7 Frequency response curve for forward
direction on the 2nd mode (out of plane)
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Fig. 8 Frequency response curve for backward
direction on the 2nd mode (out of plane)
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Fig. 9 Jumping phenomenon of the flexible circle
cantilever beams
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Fig. 10 Non-linear frequency response curve of
the flexible circle cantilever beams
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