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Innovative application of air elastic support technology in coal preparation equipment

Jin Wang’, Tengyue Ren', Yanzhi Huangl, Chenhua Qinl, Ben Zhangl, Chao Mi?, Weihua Ren’, Bin Lu?
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Shanxi Huiyong Qingfeng Coal Preparation Engineering Technology Co., Ltd., Shuozhou, Shanxi

[ Abstract] To address the fixed stiffness, non-adjustable damping and fatigue failure of conventional steel or
rubber spring supports used in vibrating screens of coal preparation plants, a multilayer diaphragm air-elastic adaptive
support system was developed. A pressure-deformation coupled nonlinear stiffness model was established, and a closed-
loop control method integrating Long Short-Term Memory (LSTM) prediction, fuzzy Proportional-Integral-Derivative
(PID) regulation and multisensor data fusion was constructed. The support capacity was no less than 30 kN within 0.4-
0.6 MPa, the measured vibration transmissibility was 0.21, and the foundation amplitude was reduced by 36.5%. After
application on ten large linear vibrating screens, vibration transmission decreased by more than 35%, operating noise
by more than 10%, and comprehensive energy consumption by 22%-25%. The system integrates adjustable stiffness,
redundant fault switching and condition monitoring, providing a practical solution for low-vibration, low-noise and
long-period operation of coal preparation equipment.

[ Keywords] Air spring; Vibrating screen; Nonlinear stiffness; Adaptive control; Intelligent monitoring; Coal

preparation equipment
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