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Electric variable pressure loading system modeling and linear
active disturbance rejection control

Liu Fuecai, Zhao Xu
( Industrial Computer Control Engineering, Key Laboratory of Hebei Province,
Yanshan University, Qinhuangdao 066004 )

Abstract
An electric variable pressure friction and wear testing machine is designed and C ++ is used to develop the
program. In order to overcome the strong disturbance, strong coupling, high nonlinearity and uncertainty in the
electric variable pressure loading system and improve the control effect of the electric variable pressure loading sys-
tem, a linear active disturbance rejection controler ( LADRC) is proposed, in which parameters is greatly reduced
and the control effect is not quite affected compared with ADRC. LADRC is more linearized, broadband and easy to
be applied in practical engineering, and it is designed to compensate the disturbance by an extended state observer
to realize the real-time control of loading pressure. Constant, sinusoidal wave and sawtooth wave are selected to car-
ry out no-load and loaded experiments respectively. The experimental results are compared between LADRC and
PID control, which shows that the response speed of the electric loading system is fast, the control precision is

high, and the anti-interference ability is strong under LADRC.

Key words: electric variable pressure loading system, microgravity, test pressure control, linear active dis-

turbance rejection controller ( LADRC) , PID
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