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Research on a pneumatic cylinder position servo system
with long air hose based on sliding-mode control

Jiang Shan * ,Zheng Peng* ,Guo Jie™ , Liu Jun™ , Yang Zhiyong "
( * School of Mechanical Engineering, Tianjin University, Tianjin 300072)
( ** Department of Magnetic Resonance, Tianjin Union Medicine Center, Tianjin 300121)
Abtract

The characteristics of a pneumatic cylinder position servo control system were investigated. This kind of system
was controlled by proportional valves and a sliding-mode control algorithm. The delayed effect of the long air hose
was considered. The system model was built, which was composed of the three models of pneumatic cylinder con-
trol, friction of pneumatic cylinder, and long air hose. Based on the linearization of the model, a sliding-mode con-
troller was designed. The controller simulation was carried out using Matlab/Simulink, and the results indicated
that during the variation of the length of the air hose and the load mass of the system, the sliding mode controller
had the ability of high control precision, good trajectory tracking stability in a large range. Finally, the experimen-
tal validation was conducted with a pneumatic cylinder-actuated magnetic resonance (MR) compatible robot with
long air hose, which was invented by this research team. The results showed that the controller could achieve good
control performance and high control precision.

Key words: pneumatic system, long air hose, position control, sliding-mode control, proportional valve
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