T : F3GAN 2R =2 ALA A2E pp. 20~25 20044 69
e M=o MEYEME 12{s SI|Y AMEIH FSEX(Q ZYEY st AT

A Study on the Modeling of a Position Control System with a
Pneumatic Cylinder Considering Transfer Characteristics of
a Transmission Line
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Abstract: In this study, a position control characteristics of pneumatic cylinder with transmission line is
analyzed. Dynamic characteristics of transmission line using compressible fluid is changed by the flowing states
of the fluid, the diameter and the length of the line. But, the effect of the change of dynamic characteristics of
transmission line by the flowing states on the position control characteristics can be neglected because of the
friction force of the pneumatic cylinder. So, We assume that the position control characteristics is affected by
the diameter and length of the transmission line. The experimental results according to the change of parameter
of the transmission line show that the relation between the parameter of the transmission line and the position

control characteristics of pneumatic cylinder driving system with the transmission line.
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Table 1 Physical parameters of the control system

A 4.90625x10™* Py 420,000
b 50.3 R o287
d Oooggj’ Se max. 18.2
kg 5.06x10° T. 293
L 05, 1.0, 2.0 Xo 0.25
M 05 K 14
Ps 591,600 v 1.55x10°

x(s)

Fig. 3 A state feedback position controller used in

the experiment

Table 2 Controller parameters used in the experiment

Closed
d L Ky Ky Ka loop tf.s
05 25 1.07 0.0098 )
' 30 1.27 0.0118 @
26.6 1.16 0.0104 )
0.0065 1
319 1.38 0.0126 @
5 29.7 1.36 0.0117 ®
35.6 16 0.0141 @
05 30 1.25 0.0118 ©)
' 35 1.43 0.0136 @
30.7 1.29 0.0121 ®
0.004 1
39 148 0.0139 @
5 32.2 1.38 0.0127 )
376 158 0.0146 @
note . Closed loop tf.s are ideal closed loop
transfer functions neglecting the dynamics of the
transmission lines.
112124 134548
®s3+ 96524+ 69765 + 112124 7 ®53+ 102s°+ 78775 + 134548
© 139996 163329
24 104s° + 80885 + 139996 ’ $*+109s" +8964s + 163329
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Fig. 4 Position control results with model D in
Table 2
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Fig. 5 Position control results with model @ in
Table 2
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Fig. 7 Position control results with model @ in

Table 2
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Fig. 10 Proposed model for the position control

system considering dynamic characteristics

of transmission line

Fig. 11 Conventional model for the position
control system considering effect of

transmission line
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Fig. 13 Comparison of experimental result with
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controller type : model D in Table2)
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