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Fault diagnosis of reciprocating compressor based on chaos theory

ZHANG Lai-bin',

CHEN Jing-long”, DUAN Li-xiang'

(1. College of Mechanical and Transportation Engineering in China Unwersity of Petroleum , Beijing 102249 , China;

2. Survey and Design & Research Institute, Zhongyuan Petroleum Exploration Bureaw, Puyang 457001, China)

Abstract; The vibration signals of a cylinder were measured in three work conditions, including normal operation, loosening of

piston and piston-liner wear, then chaotic indexes were calculated and the nonlinear characteristics of these signals were proved.

Firstly, the original signals were decomposed using singular value decomposition( SVD) , and a reasonable order for noise reduction

was selected according to the singular entropy of singular spectrum, and the best delay was calculated using mutual information

method , and the best embedding dimension was calculated using fault near neighbour method. Then correlation dimensions and

Kolmogorov entropies were calculated using G-P algorithm simultaneously, and the largest Lyapunov exponents were calculated u-

sing small-data method. The results show that the cylinder vibration signals are nonlinear chaotics signal, and the more serious the

fault 1s, the more apparent the chaotic character 1s. The vibration condition monitoring for the reciprocating compressor can be im-

plemented using chaotic indexes.

Key words: reciprocating compressor; chaos theory; nonlinear signal; fault diagnosis
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