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Automatic identification method for abnormal wear of coal mining
machines based on fiber optic sensing

GAO Dongxia

(' Shendong Equipment Maintenance Center of National Energy Group, Yulin 719315, Shaanxi, China )

Abstract: The transmission system of coal mining machines is prone to performance degradation due to friction and wear over prolonged
operation, which can lead to equipment failure and safety accidents. To address this issue, this paper proposes an automatic identification
method for abnormal wear of coal mining machines based on fiber optic sensing. Dual optical fiber sensors are used as the measuring
equipment, and a signal measurement model for the periodic operation of the shearer is established. By transforming the phase of the
periodic signal, the tangent and arctangent forms of the signal are obtained. An automatic identification function for abnormal wear is
constructed by comparing the extreme points of the running signal with fault states of the shearer. Experimental results show that the
proposed method can effectively identify the running signals of the shearer in various abnormal wear states, and has significant application
value. This research provides an effective technical solution for coal mine safety production, enabling real-time monitoring and early
warning of abnormal wear in coal mining machines, thus reducing the risk of equipment failure and accidents.
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Tab. 1 Fiber optic sensing parameters table

P S Hfi
1 o/ NEE 0.1m
2 PR 0.06 PPI
3 T2 AF 32 MB
4 e S 380~1 050 nm
5 Wk 20°%15.5°%14.5°
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Tab.2 Table of abnormal wear fault states of the coal

mining machine
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Fault state identification results of different abnormal wear locations
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Fig. 2 Comparison of automatic abnormal wear identification
results for coal mining machine using different methods
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Fig. 3  Test results of optimal abnormal components

in coal mining machine operating signals
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