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Abstract: In a hydraulic control system, since a hydraulic cylinder drives a relatively large mass of an object, an
external load force acts as a disturbance on the control performance of the system. Additionally, as the hydraulic
system is used for a long period, there are disturbances that occur gradually, such as a drop in supply pressure
because of abrasion of the pump, oil leakage from a valve, and oil leakage from a cylinder. In this study, a state
feedback controller based on a linearization technique is applied. To prevent the performance degradation of the
controller from the load disturbance, an Extended Luenberger observer (ELO) is used for the Extended system. The
case of using the proportional controller, which is a representative linear controller, and the result of using the
controller designed in this study are compared and reviewed through simulation. Also, we propose an experimental
gain-setting method for a state feedback controller that can be used at industrial sites, and examine how the

stability and control performance of the system changes because of the disturbance inputs through the experimental

results.

715 M4 K, : feedback sensor gain, V/m

P, : load pressure difference, N/ m?
. 3
A, : pressure area of the cylinder, m? Qp ¢ load flow, m’/s
. . . 3
B, : viscous damping coefficient, N/ (m/s) V, : static volume of valve and cylinder, m
G, : leakage coefficient of cylinder, m’/s N Be + bulk modulus, bar
M, : mass of moving part, kg ¢ @ damping ratio
K, : amplifier gain, 4/ V w,, : undamped natural frequency, rad/s
a ° 9
K, : flow-pressure coefficient, m°/s N 1M =
K, : total flow-pressure coefficient, m°/s N ’ -
. . 2
K, : valve flow gain, m”/s ot AzEe FAe] tre] ANY o] Z1,
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Table 1 EH servo system parameters
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