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Phase Change for One to One Resonance
of Nonlinear Cantilever Beam
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ABSTRACT

The cantilever beam with nonlinearity has many dynamic characteristics of nonlinear vibration.

Nonlinear terms of a flexible cantilever beam include inertia, spring, damping, and warping. When

the beam is given basic harmonic excitation, it shows planar and nonplanar vibrations due to
one—to—one resonance. And when the one—to—one resonance occurs, the flexible beam shows
different behaviors in those vibrations. For the one—to—one resonance occurring in each mode, the

phase value of the planar vibration is different from that of the nonlinear vibration. This paper

investigates the phase change and the phase difference between such planar and nonplanar
vibrations which are caused by one—to—one resonance.
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Fig. 3 Phase change in one to one resonance of
the second mode
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Fig.4 Accelerometer position on the circular

cantilever beam

resonance of the

internal
circular cantilever beam on the second
mode

Fig.5 One to one

Table 1 Measured natural frequency and damping
coefficient of the circular cantilever beam

Mode A Theory (Hz) | Meas.(Hz) | Damping
1 1.8751 7.94 7.63 1.51%
2 4.6941 49.78 48.25 0.74%
3 7.8548 139.4 135.13 0.34%
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