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Abstract

In this study, a linearized model of pneumatic cylinder position control system including transmission line

is proposed. The transmission line using compressible fluid has a nonlinear transfer characteristics because
that the frequency response of it is changed by the flowing state of the fluid. But, when the pressure difference
between both sides of transmission line is low, the effect of resonance characteristics of it under high

frequency range can be neglected because of the friction force and low pass characteristics of the position
control system. Therefore, the transmission line can be modeled by second order transfer function and the
natural frequency, damping ratio and gain are changed by the diameter and length of it. The effectiveness of
the proposed model is proved by comparison of simulation results using proposed model with experimental
results and simulation results using conventional model.
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Fig. 1 Schematic diagram of position control apparatus
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Fig. 2 Schematic diagram of cylinder driving system
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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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Fig. 7 Comparison of experimental result
simulation results(d : 0.0065[m], L : 0.5[m])
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Fig. 8 Comparison of experimental result
simulation results(d : 0.004[m], L : 0.5[m])
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Fig. 9 Comparison of experimental result
simulation results(d : 0.0065[m], L : 1.0[m])
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Fig. 10 Comparison of experimental result
simulation results(d : 0.004[m], L : 1.0[m])
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Table 4 Estimated parameters of transmission lines used
in the simulation
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