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A Method of a Nonlinear Position Control of a Pneumatic Cylinder
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Abstract : A method for the position control of a pneumatic cylinder using a linearized controller is

proposed. Pneumatic cylinder has highly nonlinear characteristics and modelling of the system has

been difficult. Compliance of the pneumatic cylinder is materially changed according to the operating
position. So, in the case that fixed gain controller obtained by a linearized model at a specified
position is used, response of the cylinder should be changed according to the operating position. In
order to get a designed results regardless of operating positions, a controller for compensation of the
nonlinear characteristic with a linearlization compensator is designed and simulation results show
that this method is appropriate for the control object.
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Fig. 1 Pneumatic cylinder driving system
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Fig. 2 Change of natural frequency according
to the operating position of a pneumatic
cylinder
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Fig. 3 Position control system with fixed gain

controller
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Table 1 Physical parameters used in the simu-

lation
A [m?] 08-10°% Ps [kPa] 600
ky [kg/s/V]1(143-10° | R [J/kgK] 287
Semar

L 0.6
[m] [mm?] 10
m kgl 10 8, [K] 293

P, [kPa] 400
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Fig. 4 Position control performance with a

fixed gain controller

Fig. 5 Pressure response in the cylinder with a
fixed gain controller
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Fig. 6 Closed loop system with new input @
and state feedback controller
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Fig. 7 Block diagram of position control system with linearizing compensator and state feedback

controller
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linearizing compensator and state feed- Fig. 11 Temperature change in the cylinder

back controller
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the change of step width(xy:0.3 [m])
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