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Research on Sliding Mode Control of Vertical
Dynamics Model of Three-axle Heavy-duty Truck

Yu Jing', Lu YongJie 'Y, Han YinFeng'

(1. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. State Key Laboratory of Mechanical Behavior in Traffic Engineering Structure and System Safety,
Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: A 9-DOF three-axle heavy-duty vehicle vertical dynamics model based on semi-active sus-
pension was established. In order to improve its ride comfort, a sliding mode control system was de-
signed for the heavy-duty vehicle model to control the suspension damping force. The controller took the
ceiling damping system as a reference and made the vibration response of heavy vehicles follow the refer-
ence system. The sliding mode control system was verified based on Matlab/Simulink software, and the
response analysis was carried out under different vehicle speed conditions on the B-level road. The re-
sults showed that the established controller can effectively improve the vertical acceleration, pitch angu-
lar velocity and roll angular acceleration of the vehicle at different vehicle speeds.

Key words:ride comfort model; semi-active suspension;sliding mode control;ceiling damping
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Influence of Wheel Lifter on Dynamic Performance of
Engineering Vehicle Passing Through Turnout

Qin Xiaote, Huang Zhihui., Yang Hongtai

(The State Key Laboratory of Traction Power, Southwest Jiaotong University, Chengdu 610031, China)

Abstract : Based on the multi-body dynamics software, the models of engineering vehicle, axle failure engi-
neering vehicle, wheel lifter and No. 9 right turnout were established, and the driving safety of one position
wheelset of axle failure engineering vehicle with wheel lifter was analyzed. The simulation results show that; af-
ter installing the wheel lifter, the axle fault engineering vehicle can safely pass through No. 9 turnout at the
speed limit of 30 km / h; after adding the wheel lifter, the speed of the axle fault engineering vehicle passing
through the turnout has a significant impact on the dynamic performance of the vehicle; when the axle fault en-
gineering vehicle is lifted 5, 10, 40, 80, 120 mm to 30 km / h, the lower wheel lifting height has a certain im-
pact on the dynamic performance of the vehicle dynamics performance is beneficial.

Key words: wheel lifter; No. 9 turnout;variable section rail;lateral; dynamic performance



