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-ABSTRACT

Flexible circular

cantilever beams when excited externally

introduce a lot of dynamic

characteristics. The non-linear elements that these flexible beams develop include non-linearity
due to inertia terms, spring, and damping. They show different characteristics of motion from each
other. In the modes of lower order, the non-linearity due to spring is prevalent, while the non-
linearity due to inertia is prevalent in the modes of higher order. To analyze these effects, the
non-linear phenomena are analyzed experimentally. When the response characteristics of non-linear

vibration are analyzed using autospectrum,

is possible to analyze the subharmonic and

superharmonic motion by comparison. The phase change is analyzed using the method of phase
portrait, and the non-linear characteristics of response characteristics that are developed in
flexible structures can be predicted and applied to the stage of design.
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Fig. 4 Accelerometer position on the circular
cantilever beam

Table 1 Measured natural frequency and damping
coefficient of the circular cantilever beam
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Fig. 6 Cepstrum of the in-planar and out of
planar in the second mode
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Fig. 7 Phase change in phase space of the
second mode (x-planar, y-nonplanar)

2007 2..200% 100kg/s XY

Fig. 8 Phase change in phase space of the
second mode (x-planar, y-nonplanar)
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Fig. 9 Torus analysis in the second mode
(x-velocity, y-displacement)
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