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Design of Damping Control System for Compound Structure Body of
Urban Rail Vehicle Based on Damping Force Adjustment
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(1. School of Mechanical and Electrical Engineering, Xi’an Traffic Engineering Institute, Xi'an 710300, China;
030024, China)

Abstract: In order to reduce the harm caused by body vibration to the composite structure of urban rail vehicle, a damping force

2. School of Mechanical Engineering, Taiyuan University of Science and Technology, Taiyuan

adjustment technology is used to optimize the body vibration reduction control system of the composite structure of urban rail vehicle.
In the case of considering the composite structure and working mode of urban rail vehicle, a composite structure model of urban rail
vehicle is proposed. In this model, combined with the operating environment of the urban rail vehicle, the vibration process of the ur-
ban rail vehicle in different scenarios is simulated. The sensors that installed in vehicle are used to obtain the real-time running data of
the urban rail vehicle, acquires the vibration characteristics of the urban rail body, and the theoretical value of the adjustment amount
of the body damping force is calculated. The adjustable damper is used as the executive element to perform the task of adjusting the
damping force. With the support of the system vibration reduction controller, the vibration reduction control function of the composite
structure body of the urban rail vehicle is realized. Through the system test, it is concluded that, after the damping force adjustment-
based composite structure body vibration control system is applied for the urban rail vehicle, the vibration frequency and vibration am-
plitude of the vehicle body are significantly reduced.

Keywords: damping adjustment; composite structure of urban rail vehicle; body structure; damping control
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