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Nonlinear Vibration Analysis of Cantilever Beam
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ABSTRACT

The nonlinear vibration of a cantilever beam due to electromagnetic force is studied. The dynamic
responses of the beam show various phenomena with the variation of the system parameters, such as
jump phenomenon, multiple solutions and the change of the natural frequency. The nonlinear stiffness
due to electromagnetic forces which depends on air gap size is measured experimentally. This system
was modeled by a single degree of freedom nonlinear dynamic system and solved numerically for the
system parameters. The numerical results show good agreements with the experimental observations,
which demonstrates the nonlinearity of magnetic force.
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Table 1 Dimensions of the beam
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Table 2 System parameters of the beam

14AEF( w,) 35 ( Hz)
2498 8) 0.0175
ﬁ%k( m) ‘ 0.0047 (k)
BB ¢) 0.0181 (N- s/m )
AERAE( ) 228.7514 ( N/m)
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