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Abstract 

In this study, a position synchronous control algorithm being applied to two-axes pneumatic cylinder 
driving apparatus is proposed. The position synchronous control algorithm is composed of position controller 
and synchronous controller. The position controller is designed to minimize the effect of several nonlinear 
characteristics of the driving apparatus. The synchronous controller is designed to reduce the synchronous 
error. The effectiveness of the proposed controller is proved by simulation results.  
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Fig. 1 Schematic diagram of the pneumatic cylinder  

driving apparatus 
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Fig. 2 Measurement results of friction force of the 

upper side rodless cylinder 

 
Fig. 3 Measurement results of friction force of the 

lower side rodless cylinder 

 763

대한기계학회 2004년도 춘계학술대회 논문집



 2  2  
 

 

 
Fig. 4 Measurement results of effective area of the 

control valve  
 
Table 1 Physical parameters of the driving apparatus 

A 0.1256 L 0.5 
B1 31 M1 5 
B2 32.4 M2 4 
Fc1 58 Ps 591,600 
Fc2 39 R 287 
k 1.4 Ta 293 
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Fig. 5 Closed loop system with nonlinear compensator 

and state feedback controller 
 

 
Fig. 6 block diagram of the position control system 
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Fig. 7 Block diagram of the synchronous position 

control system 
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Table 2 Parameters of designed controller 

Kp 19,100 Ks 1 
Kv 2,140 Q ( )33 3/3 pp KsK +  
Ka 53   

 

 
Fig. 8 Frequency response of the synchronous error 
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(a) Step response 

 
(b) Synchronous error 

Fig. 9 Synchronous control results � 
 

 
(a) Step response 

 
(b) Synchronous error 

Fig. 10 Synchronous control results � 

 
(a) Step response 

 
(b) Synchronous error 

Fig. 11 Synchronous control results under step type 
disturbance � 

 
(a) Step response 

 
(b) Synchronous error 

Fig. 12 Synchronous control results under step type 
disturbance � 
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