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Research on remote fault diagnosis system for gearbox of underground belt conveyor

in coal mines based on vibration sensors

ZHENG Yong' , FENG Yanjun’**
(1. Shaanxi Shaanxi Coal Caojiatan Mining Co., Lid., Shaanxi Yulin 719100, China; 2. China Coal Science and Industry Mining
Research Institute Co., Ltd.; 3. Tiandi Technology Co., Lid., Beijing 100013, China)

Abstract ; Fault diagnosis of gearboxes in underground belt conveyors is crucial for ensuring safe and
continuous coal mine production. However, current methods primarily target conveyor bearings rather
than gearboxes, resulting in low fault recognition accuracy and poor real — time performance. To address
this, this study proposes a vibration sensor — based remote fault diagnosis system for underground belt
conveyor gearboxes, enabling classification of gear tooth fracture, bearing damage, and shaft imbalance
faults. The system collects gearbox data via vibration sensors and transmits it to the surface through 4G/
5G networks for algorithmic processing. The algorithm employs hierarchical threshold denoising to elimi-
nate noise interference, locates resonance bands via spectral kurtosis to extract envelope spectrum fea-
tures, and ultimately classifies faults using a decision tree — based support vector machine optimized by
particle swarm optimization (PSO). Field tests demonstrate an average fault identification accuracy of
95.9% , meeting practical coal mine requirements. These findings provide essential technical support for
the safe operation of belt conveyors in coal mines.

Keywords: belt conveyor; gearbox; fault diagnosis; vibration signal; particle swarm optimization
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