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Fig. 1 Experimental device: (a) overview of experimental device;

(b) details of experimental device
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Table 1  Symbols and values of the experimental parameters

Parameters of Beam Symbol Values
Length ( mm) L 280
Width(mm) B 30.2
Thickness ( mm) H 0.889
Moment of Inertia 1 BH?/12
Density p 7900
Modulus( GPa) E 209
Attached mass(g) m 19
Height of stopper( mm) L 65 -225
Clearance of stopper( mm) A 2-5
Excitation frequency ( Hz) ® 5-12
Excitation acceleration( g) s 0.1-0.3
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Fig.3  Amplitude-frequency response of cantilever beam without stoppers
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Fig.5 Time histories of the cantilever system versus excitation frequencies
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Fig.6  Time histories of the cantilever system (w =6.5Hz)
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Fig.7 Time histories of the cantilever system (w =7.3Hz)
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Fig.8 A series of amplitude-frequency response curves(A =2.5mm)
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THE EXPERIMENTAL ANALYSIS OF THE NONLINEAR DYNAMICS
IN A CANTILEVER SYSTEM WITH THE STOPPER”

Bian Jing Xu Jian"
(School of Aerospace Engineering & Applied Mechanics, Tongji University, Shanghai 200092, China)

Abstract A continuous cantilever system with the stopper was designed as an experimental device. The effect of
the stopper was analyzed to present the jumping, multi-steady-state properties as well as other nonlinear phenome-
na. Then, the nonlinear amplitude-frequency response of the cantilever beam was studied for different values of
width and height of the stopper, and the general rules of the contact between the cantilever beam and the stopper
were revealed. It is found that the response of the cantilever system is from cycle to chaos and then to jump,
which is explained by the analysis of time record and frequency spectrum. The experimental results adequately

show the fact that there exist rich nonlinear phenomena in non-smooth system.

Key words cantilever beam, stopper, nonlinear dynamical experiment, multi-steady-state, non-smooth

dynamics
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