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Robust Control of Pneumatic Cylinder Driving System
using Sliding Mode Controller
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Abstract: The pneumatic driving system has advantages such as high output power per weight and low heat
generation rate. However, it is difficult to control the position because of its strong non-linearity such as
large friction forces compared to driving force, and heat transfer characteristics that change during operation.
Therefore, in order to achieve the control objectives, a robust controller should be designed considering
modeling error and model uncertainty. In this paper, a sliding mode controller is designed to improve the
position control performance of pneumatic cylinder driving system. Experimental results show that the
designed controller achieves the designed control objectives even if the model of the cylinder driving system,

such as the initial pressure inside the cylinder and the initial position of the piston is changed.

Key Words : Pneumatic Driving System, Non-linearity, Sliding Mode Controller, Robust Controller
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Table 1 Physical parameters of the driving
apparatus

Al 490 - 10* [m?] P, 540 [kPa]
A 1.32 - 10* [m?] R| 287 [J/(kgk)]
b 50 [N/(m/s)] S., | max.18.46 [mm?]
k,| 5.06 - 107 [(ke/syV] | T, 293 [K]
L 0.5 [m] T 0.25 [m]
M 1.5 [kg] L, 0.4 [m]

d 0.0065 [m] K 1.4

P, 591.6 [kPa]
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