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Fig.1 Cantilever beam with an edge crack
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Fig.2 Crack opening — closing process
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Fig.3 Schematic of a crack element
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Fig.5 The effect of crack depth on the nonlinear

response amplitudes of the system
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Fig.6  Response spectra of the system for different crack size
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Fig.7 The effect of crack position on the nonlinear

response amplitudes of the system
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NONLINEAR DYNAMIC RESPONSE OF A CRACK BEAM UNDER
HIGH-LOW FREQUENCIES CO-EXCITATION"

Zou Hongxiang' Wei Kexiang® Du Ronghua' Liu Yingchun®
(1. Department of Automotive and Mechanical Engineering, Changsha University of Science&Technology, Changsha 410004, China)
(2. Department of Mechanical Engineering, Hunan Institute of Engineering, Xiangtan 411101, China)

Abstract The nonlinear response characteristics of a crack beam subjected to a high-frequency acoustic wave simul-
taneously with a low-frequency vibration excitation were discussed. A finite element model of the crack beam was de-
veloped to perform the investigation, in which a closing crack model, fully open or fully closed, was employed to re-
present the damaged element. Based on the concept of nonlinear output frequency response functions (NOFRFs) , the
occurrence of the nonlinear response of a cracked beam subjected to high-low frequencies co-excitation was explained.
The dependences of the nonlinear response amplitudes on the crack depth and position were analyzed by using the fi-
nite element model to simulate the time domain response of the crack beam. The results show that the high-low fre-

quency excitation method is suitable for crack detection based on the nonlinear effect.

Key words nonlinear effect, crack detection, high-low frequency modulation, nonlinear output frequency

response functions
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