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Table 1  Structural parameters of the specimens

Length Width Thickness Poisson Elastic

/mm /mm /mm ratio  modulus/GPa / (kg + m> )
Girder 620 12 8 0.3 200 7850
Beam 500 12 1.42 0.3 200 7850

Density
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Fig.1 Experimental system diagram
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Fig.3  Frequency response curves when scanning from low to high

and high to low frequency
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Fig.4 Frequency response curves when scanning from low to high

and high to low frequency
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Fig.6 Frequency response curves when scanning from low to high

and high to low frequency
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Fig.7 Frequency response curves when scanning from low to high

frequency under different clearance distance
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frequency under different clearance distance
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Fig.10 Frequency response curves when scanning from low to high frequency with different force amplitude
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Table 2 Jump range under different exciting force amplitude
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simulation by changing the clearance distance
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EXPERIMENTAL STUDY ON FREQUENCY RESPONSE CHARACTERASTICS
OF BEAM STRUCTURES WITH CLEARANCE LIMIT CONSTRAINT

Wan Yuting” Sun Ying

( Department of Aeronautics and Astronautics, Fudan University, Shanghai 200433, China)

Abstract In this paper, the frequency response characteristics of a beam with clearance limit constraint are
studied by the experimental method and compared with the simulation results at the same time. Experiments are
carried out to study the effect of the first order frequency response characteristics by changing the size of the clear-
ance distance and the amplitude of the external excitation. The experimental results show that with the decreasing
clearing distance and increasing external excitation amplitude, the first order frequency response of the structure
gradually increases, jump range gradually increases, and apparent hardening of the structure occurs. Through the
theoretical qualitative analysis, it can also be found that the existence of the clearance in the dynamic governing

equation of the system makes the stiffness increase, which induces the frequency change.

Key words clearance limit constraint, nonlinear dynamic response, clearance distance, experimental

study
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