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Abstract

Due to the high power to weight ratio and fast response under heavy load, the hydraulic systems are
still applied to the development of many industrial facilities such as heavy duty construction vehicles,
aerospace/military weapon actuating systems and motion simulators. Unlike the other actuators,
single-rod hydraulic cylinder exhibits a lot different dynamic characteristics between the extending and
retracting stroke because of the difference in pressure acting areas. In this research, in order to
overcome this nonlinear feature, H, optimal controller was designed and implemented with DSP board

that was specifically developed for the experiment. From the experimental result, we could confirm that
the overall performance of single-rod hydraulic servo system is similar with the results as we expected
in the design stage.
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Fig. 1 Single-rod hydraulic servo-system
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Fig. 2 Load and speed ratio variation
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Fig. 3 Steady-state chamber pressure variation
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Fig. 4 Experiments for system identification

Table 1 Identified system parameters

K»ﬁl,p‘l

extending retracing
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Fig. 5 Nominal model response and experiments
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Fig. 6 Step response of each controller
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Fig. 9 Step response(experimental results)
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Fig. 11 Frequency response(experimental results)
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