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Abstract: The paper describes a technique that compensates a friction in pneumatic cylinder to perform the position

control. The friction is one of the most common nonlinearities present in pneumatic actuating systems. For accurate

position control and low velocity control, control strategies usually rely on accurate estimation of friction. This

paper presents a observer to estimate the friction force in the pneumatic cylinder from the pressures in cylinder
chambers. Also, the stiction compensation of a pneumatic cylinder is obtained by adding pulses to the control

signal using impulsive control. The characteristics of the pulses in impulsive control are determined from the

control action. The simulation results are proved that the method proposed here is effective.

7% M
A : cross sectional area, m’
F, : static friction force, N
F; * friction force, N
k, * constant
M : mass, kg
m : mass flow rate, kg/s
P : pressure, MPa
P, : supply pressure, MPa
R : gas constant, kJ/(kg'K)
S : effective area in valve, m”
T . temperature, K
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. input signal

U
V : clearance volume in cylinder chamber, m
z © piston displacement, m

K

. specific ratio(=1.4)
Subscripts
0: ambient air

1: driving chamber (high pressure)
2. cushion or exhaust chamber (low pressure)
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Fig. 1 Pneumatic cylinder driving system
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Fig. 10 Modeling of open loop control
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Fig. 11 Simulation results of open loop control
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