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Research of integrated sliding mode-active disturbance
rejection composite rail pressure control

XIONG Jiawei, JIA Rui, SONG Guoliang, SHAN Xiaohan, FU Wenjie

Weichai Power Co., Ltd., Weifang 261061, China

Abstract ; Aiming at the problem of inaccurate rail pressure control when the high-pressure common rail system
adopts proportional integral differential ( PID ) control, fuzzy PID control, integral sliding mode control
(ISMC) , ISMC and active disturbance rejection control ( ADRC) composite control are adopted respectively.
The rail pressure deviations of the high-pressure common rail system under step and free acceleration conditions
are simulated and analyzed. The results show that compared with PID control, the overshoot of ISMC-ADRC
composite control strategy and ISMC strategy are reduced by 77% and the stabilization time are reduced by
62% ; Compared with ISMC, the chattering phenomenon of the system using ISMC-ADRC composite control
strategy is weakened, the static error of the absolute value of the rail pressure deviation is reduced by 80% when
it is stable, and the anti-interference ability is significantly improved.

Keywords: high pressure common rail ;sliding mode control ; active disturbance rejection control ; PID
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