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A Study on the Position Control of a Motor Cylinder with
Nonlineal Friction
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Abstract : A motor cylinder apparatus is used to transfer a load in industrial applications. The apparatus is
composed of a motor and power transmission elements such as worm gear and screw. In this case, the
nonlinear friction of the transmission elements has a bad influence on the position control performance. To
overcome this problem, the position control system consists of a feedback controller to achieve nominal control
performance and a disturbance observer to compensate nonlinear friction. Especially the filter of a disturbance
observer is designed from viewpoint of robust stability. Finally, the simulation result shows that the proposed
control system 1is effective for the disturbance elimination as well as the friction compensation.
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Table 1 The parameters of a motor cylinder

K, [Nm/A]l | 2.15x107" | M4 (k] 5.00x10°
K 6.00x10° | B IN/m/s]|  1.20x107
K, [V/rad/s]| 2.16x107" |y 0.21x10°
R, [Q]| 1.53x10° | A [m/rad]| 1.27x107*
L, [Hl| 1.75x10°| £ [N] 1.25x10°
Ju  [kam’/rad] | 1.80x10° | £ [NI|  4.18x10°
B, [Nm/rad/s]| 6.56x107° | v, m/s]| 2.00x1072
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