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Nonlinear Dynamics of a Cracked Rotor in a
Maneuvering Aircraft

LIN Fu sheng”’, MENG Guang', Eric Hahn’
(1. State Key Laboratory of Vibration, Shock and Noise, Shanghai Jiaotong University,
Shan ghai 200030, P.R. China;
2. Department of Electrom echanical En gineering, Wuhan University of Science and Engineering,
Wuhan 430073, P.R. China;
3. School of Mechanical and Manufacturing Engineering, The University of
New South Wales, Sydney 2052, Australia)

Abstract: The nonlinear dynamics of a aacked rotor systemin an aircraft maneuvering with constant
velodty or acceleration was investigated. The influence of the airaaft climbing angle on the aacked
rotor system response is of particular interest and the results show that the climbing angle can
markedly affect the parameter range for bifurcation, for quasi periodic response and for chaotic re-
sponse as well as for system stability. Aircraft acceleration is also shown to significantly affect the
nonlinear behavior of the aracked rotor system, illustrating the possibility for on_line rotor crack fault
diagnosis.

Key words: aacked rotor; maneuvering aircraft; nonlinear response; fault diagnosis



