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Diagnosis and Early Warning Method for Chain Breakage Hazards of

Scraper Conveyor Based on Improved D-S Evidence Theory
REN Lifeng" , WEN Xiaorong”
(a. Public Course Teaching Department;b. Department of Mechanical and Electrical Engineering,
Shenmu Vocationaland and Technical College,Shenmu 719300, China)

Abstract : In response to the occurances of scraper conveyor chain breakage and block, a method for diagnosing and warning
hidden dangers of scraper conveyor chain breakage and block based on the characteristics of changes in scraper position and
chain tension is proposed. With tension sensors, tension information of the scraper conveyor sprocket is collected to implement
dimensionality reduction processing on the tension signal characteristics. Using the processed tension signal features as the input
of the Elman neural network, the preliminary judgment results of the easily broken points in the chain are obtained through
training and learning. The maximum and minimum closeness method is applied to improve the DS evidence theory and make a
decision level fusion for the preliminary judgment results. The diagnostic signal at the vulnerable point is converted into the
scraper offset distance and the head and tail current difference, and the threshold range of the warning signal is divided to
achieve chain breakage hazard warning. The experimental results show that the proposed method can accurately determine
whether there is a hidden danger of chain breakage in the scraper conveyor based on the tension of the chain when breaking, thus
a timely pre—warning being issued.

Keywords : scraper conveyor; kernel principal component analysis method ; Elman neural network; D-S evidence theory; chain

breakage hazard warning
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