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Early Rub—impact Diagnosis of Rotors by Using Resonance—based Sparse Signal Decomposition
Chen Xiangmin Yu Dejie Luo Jiesi
State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body,
Hunan University,Changsha, 410082
Abstract: A method for early rub—impact diagnosis of rotors by using resonance — based sparse
signal decomposition was proposed herein. The proposed method used resonance— based sparse signal
decomposition to extract impulses from vibration signals of early rub—impact in a rotor system. Dif-
ferent from the traditional signal decomposition way based on frequency band, resonance — based
sparse signal decomposition method decomposed a signal into high resonance component and low reso-
nance component based on the Q—factor. When early rub—impact occurred in a rotor system,the vi-
bration signals were composed of periodic signal with rotor frequency component and its harmonics,
transient impulse signal with rotor fault information and noise. Periodic signal belonged to narrow-
band signal and had a high Q—factor,and could be decomposed into high resonance component;while
transient impulse signal belonged to wideband signal and had a low Q—factor,and could be decom~
posed into low resonance component. Impulses were drawn from rub—impact signal of a rotor by res-
onance — based sparse signal decomposition, and the fault diagnosis of early rub—impact in a rotor
system was carried on according to the impulse period. Simulation and application example show that
the proposed method is effective in extracting impulse signal form rotor systems.
Key words: Q—{factor; wavelet; resonance; morphological component; rotor rub—impact
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Elastic Stability Constraint—based Method for Joint Point Distribution
Optimization of Truss Boom Head Section
Wang Xin' Wang Chenglin' Zhou Yang' Xu Jinshuai®
1. Dalian University of Technology. Dalian, Liaoning,116024
2. Dalian Yiliya Construction Machinery Co. , Ltd. , Dalian, Liaoning,116024

Abstract ; Based on Timoshenko theory, a truss boom can be simplified into Timoshenko beam. A
mathematical model based on such simplification was set up and aimed at minimizing buckling strain
energy. The optimization analysis program was formulated in MATLAB, and the improved genetic
algorithm was adopted to optimize the joint point distribution of the truss boom head section. Com-
parison of the overall stability of the optimal and the original results was used to verify the reason-
ability of the proposed model. The proposed model can be used effectively for optimizing the joint
point distribution of the truss boom head section.

Key words: joint point; distribution optimization; elastic stability; improved genetic algorithm
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