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analysis of random vibration system for main bearing

of a large mine hoist
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Fig.2 Dynamic model of main bearing for a mine hoist
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Fig.3 Contact area of rolling element subjected to the force
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Twin data-driven design reliability analysis of random vibration system

for main bearing of a large mine hoist

CAO Shuang"*, LU Hao"*, ZHU Zhen-cai"*, ZHANG Yi-min’

(1. School of Mechanical &. Electrical Engineering, China University of Mining and Technology, Xuzhou 221008, China;
2. Jiangsu Key Laboratory of Mine Mechanical and Electrical Equipment, China University of Mining and Technology,
Xuzhou 221008, China; 3. School of Mechanical and Power Engineering, Shenyang University of Chemical Technology,
Shenyang 110142, China)

Abstract: In the design phase of a mine hoist’s main bearing, the reliability analysis of its random vibration cannot obtain complete
probability information of the vibration acceleration response due to insufficient experimental samples. This paper proposes a new
technical route for the reliability analysis of the main bearing of a mine hoist under incomplete probability information. This route in-
cludes the dynamic model of a multi-scale coupling system for rolling element bearings, the probability density evolution of vibra-
tion acceleration, stochastic process modeling of the probability density evolution path, the probability distribution of vibration pow -
er spectral density, and the calculation of design reliability based on conditional probability. By using the collected condition data to
drive the established dynamic model of multi-scale coupling system for rolling element bearings, the probability density evolution of
vibration acceleration is carried out. Based on the probability density evolution and Karhunen-Loéve expansion, a modeling ap-
proach for the non-stationary random process of vibration acceleration of rolling element bearings is proposed. This approach ob-
tains the twin data of the random sequence of vibration acceleration for rolling element bearings. The probability distribution of the
vibration power spectral density for the main bearing of a mine hoist is studied, and the reliability index of the main bearing of a

mine hoist within the service time is calculated.

Key words: random vibration; design reliability analysis; twin data; main bearing of a large mine hoist; incomplete probability

information
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