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Mddeling of a Pneumatic Cylinder Position Control System Considering
Transfer Characteristics of a Transmission Line
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Abstract

In this study, a model of pneumatic cylinder position control system considering dynamic characteristics
of transmission line is proposed. The transfer characteristics of transmission line are assumed to be second
order transfer function because the effect of resonance characteristics of transmission line under high
frequency range can be neglected by the friction force and low pass characteristics of the pneumatic cylinder
driving system. Therefore, the position control system including transmission line can be modeled by using a
model of pneumatic cylinder driving system and the model of transmission line. The effectiveness of the
proposed model is proved by comparison of simulation results using proposed model with experimental

results.
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Fig. 1 Schematic diagram of position control apparatus
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Fig. 3 Proposed model of a position control system
considering transmission line

Fig. 4 Conventional model of a position control system
considering transmission line
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Table 1 Physical parameters of the driving apparatus

A

A 490625 - 107 Py 420,000
B 50.3 R - 287
d 0.0065, 0.005, 0.004 S. | Max. 182
k, 5.06 - 10” | T 293
L 0.5, 1.0, 2.0, 10.0 Xo 0.25
M 0.5 K 14
Table 2 Controller gains used in the experiments
d L K,
05 ' 18.24
0.0065 1.0 20.41
2.0 24.76
0.5 16.89
1.0 17.71
0.004 20 19.36
10.0 32.52
0.005 10.0 41.78
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Fig. 5 Pressure response in the cylinder chamber
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Fig. 6 Position response of cylinder piston

Table 3 Estimated delay times of position control

systems
d L T, T; T Tc
0.5 | 0.003 | 0.0015 | 0.015 | 0.0195
00065 |10 [ 0003 0003 | 0015 | 0021
20 | 0.003 | 0.006 | 0.015 | 0.024
0.5 | 0.003 | 0.0015 | 0.015 | 0.0195
1.0 | 0.003 | 0.003 | 0.015 | 0.021
0.004 50 | 0.003 [ 0.006 | 0.015 | 0.024
100 | 0.003 | 0.03 | 0.015 | 0.048
0.005 | 10.0 | 0003 | 003 | 0.015 | 0.048
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Table 4 Estimated parameters of transmission lines used

in the simulation

d L k,,] Sal
0.5 1.0 0.7

0.0065 1.0 0.8 0.7
2.0 0.7 0.7

0.5 0.7 0.7

0.004 1.0 0.7 0.7
2.0 0.6 0.7

10.0 0.25 1.7

0.005 10.0 0.27 12

Nondimensional position
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Fig. 7 Comparison of

¢[s]
experimental result with

simulation results(d : 0.0065[m], L : 0.5[m])
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Fig. 9 Comparison of
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Fig. 11 Comparison of experimental result with

Nondimensional position
(G Y -x )

Fig. 12 Comparison of

simulation results(d : 0.0065[m)], L : 2.0[m])
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Fig. 14 Comparison of experimental result with

simulation results(d : 0.005{m], L : 10.0[m])
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