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Experiment and Analysis of Piecewise-Linear Vibration systems

Choi, Yeon-Sun

ABSTRACT

Mechanical problems are Basically three dimensional nonlinear dynamic problems, which makes it difficult to

solve. The difficulties are tried to overcome by modeling, i.e., simplifications of the system with the assumptions or

negligence of minute effects. However, the correctness or usefulness of the model should be verified through the

comparison with experimental results, which is the process of physical understanding of the system. The

understanding of physics of the system make it possible to design or operation of the system. The effects of

clearance and friction are always difficult problems in mechanical system due to its nonlinearity. The nonlinearity

comes from piecewise-linear characteristics of the stiffness and damping of the system. The modeling of piecewise-

linearity and the experimental result are discussed in this paper for impact and friction oscillator and rotor rubbing

problem, which is the combination of impact and friction problems.
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Fig. 6 Friction induced vibration responses
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Fig. 9 Analytical model of partial rub
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Fig. 11 Overall partial rub responses for different

clearance sizes (0,*,0,0 : experiment, - : simulation).
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Fig. 12 Vibration levels with the changes of contact
stiffness (0,*,0,0 : simulation, - : experiment)
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Fig. 13 Vibration levels with the changes of restitution

coefficients (0,*,0,0 : simulation, - : experiment)
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Fig. 15 Whirling orbit of heavy rub
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