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1% /% /% /% 1% 1%
D070707  NIBO 80. 8 50.7 77.4 82.2 91.8 90.4
D141414  NIBO 83.6 60.3 74.0 87.0 84.2 80. 1
D212121  NIBO 88. 4 56.9 85.0 91.8 91.8 91.1
D071421  NIBO 80. 8 51.4 85.0 81.5 87.7 89.0
DI142107 NIBO CD  82.2 LLE 60.3 IE 8.6 CD 91.8 LLE 8.7 CD  89.7
D210714  NIBO 75.3 40.4 63.0 LLE 75.3 IE 76.7 IE  82.2
DIN NIII 96.6 89.7 97.3 93.8 100 100
DBALL NBBB 85.6 84.9 79.5 91.1 90.4 87.7
DOUT  NOOO 87.7 83.6 82.9 93.2 91.8 90.4
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D210714 IE 80. 1 87.7
DIN 100 100
DBALL 92.5 100
DOUT 95.2 100
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Fault Diagnosis of Rolling Bearing Based on

Characteristic Auantities of Chaotic Attractor
Gu Xiaohui' >  Liu Yonggiang' ° Yang Shaopu'®> Liao Yingying’
(1. School of Mechanical Engineering Shijiazhuang Tiedao University Shijiazhuang 050043 China;
2. Key Laboratory of Traffic Safety and Control in Hebei Shijiazhuang 050043 China)

Abstract: The characteristic quantities have good performance in reflecting the nonlinear dynamics of rolling
bearing in different fault conditions. A method of fault diagnosis of rolling bearing based on correlation dimen—
sion largest Lyapunov exponent and information entropy is proposed. The classification abilities of each feature
are evaluated by using support vector machines as well as the combination of two quantities. The study shows
that each type of quantity contains different fault information and the combination of these can significantly im—
prove the recognition rate. The experimental results also show that these three characteristic quantities can effec—

tively identify the different types of fault and also the same fault with different levels.
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Dynamical Analysis of Two-degree of

Freedom Suspension System with Fractional-order Derivative
Fan Minghui  Shen Yongjun Yang Shaopu
( Department of Mechanical Engineering Shijiazhuang Tiedao University ShiJiazhuang 050043 China)

Abstract: The passive suspension system with fractional-erder derivative is studied. Analytic solutions of
system under harmonic excitation eventually are obtained by improved averaging method laplace-iransform meth—
od harmonic balance method and complex frequency-domain method. The analytic solutions prove to be accu-—
rate compared with numerical solutions. Effect of fractional-order parameters on dynamical behavior is analyzed.
The research indicates that the steady-state amplitude of passive suspension system with fractional-erder deriva—
tive could be significantly reduced and dynamical behavior can be greatly improved.
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od; harmonic balance method; complex frequency-domain method



