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Simulation Study of Hydraulic Servo System with Consideration of
Non-Linear Flow Characteristic of Servo Valve

By Hajime KosHIISHI, Takahiro SUZUKI
and Mitsuyoshi NAKAMURA

For the synthesis and detailed simulation of gimbal engine attitude control system of a rocket,
it is required to establish a mathematical model describing the behavior of gimbal engine
hydraulic servo system.

For the first step in the establishment of a mathematical model, we have done experi-
mental studies and simulation studies of a hydraulic servo system with large inertial load and

resonant load.

In this paper, we describe the results. In the treatment, the hydraulic servo system is
simulated by a mathematical model, in which a servo valve is considered as a non-linear element
subjected to the square-root law of pressure difference across the spool port.

We verified the mathematical model by experiments. That is, we compared the results
of mathematical simulation by the model and the results of the transient responses of an
actual hydraulic servo system with large inertial load and resonant load. As a result, it was
verified that the mathematical model can accurately describe the dynamic behavior of a
hydraulic servo system with large inertia load and resonant load as a gimbal engine hydraulic

servo system.
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0.0002 | 1| 0.33 | 0.325 55.0 | 3.73 3.00 | 0.58 | 3.00 | 70.0 17
0.480 | 2| 48.1 2.42  59.5 | 1.15 3.00 | 0.585 1.00 | 70.0 17
0.720 | 3| 36.4 4.80  59.5 | 1.15 3.00 | 0.585 1.00 | 70.0 17
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1.97 6 48.1 9.92  59.5 | 1.15 = 3.00 | 0.585 1.00 | 70.0 17
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