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Design of High Speed Rolling Bearing Vibration Control System
Based on Partial Differential Equation

GUO Yuanchun
(Foundamental Department, Xi'an Siyuan University, Xi’an 710038, China)

Abstract: Vibration behavior is main reason of resonance displacement in high-speed rolling bearings, and significant res-
onance displacement will reduce the sensitivity of bearings, thus affecting the rotary accuracy of mechanical components. In
order to effectively suppress the resonance displacement of bearings, a vibration control system for high-speed rolling bear-
ings based on partial differential equations is designed. Connect the vibration transducer of rolling bearing, bearing amplitude
control circuit and rolling rate metering device as needed to complete the hardware module design of high-speed rolling bearing
vibration control system. Set the partial differential boundary, calculate the numerical solution of the partial differential equa-
tion, complete the definition of the partial differential equation, and then determine the numerical range of the vibration signal
parameters by discretizing the vibration signal, so as to achieve the vibration signal parameters of the high-speed rolling bear-
ing based on the partial differential equation. Establish the feedforward compensation controller model, and improve the com-
pensation control algorithm of vibration behavior, so as to achieve the fault-tolerant treatment of control vectors, compensate
the control of bearing vibration, and combine hardware modules to complete the design of vibration control system for high-
speed rolling bearings. Experimental results show that the control system can control the resonant displacement of high-speed
rolling bearing within the range of 0~0. 5 mm, and the bearing sensitivity will not decrease due to its vibration, ensuring the
rotary accuracy of mechanical components.

Keywords: partial differential equation; high speed rolling bearing; vibration control; partial differential boundary; feed-

forward compensation controller
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