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Fundamental Analyses of Gimbal-Engine Positioning Hydraulic
Control System Made Use of DPF Servovalve

By Shigeki HATAYAMA and Hajime KOSHIISHI

It has been known that a rocket-engine vibrates at a comparatively low resonant frequency,
since there is a compliance in gimbal-engine mechanisms. When we synthesize a hydraulic
control system for positioning a gimbal-engine, it is very important to suppress the resonance
of a rocket-engine by some means or other.

In this paper, a gimbal-engine is considered as the inertia load system which has a compli-
ance, and we discuss compensation methods for the hydraulic control system which must
control the modelized load non-oscillatorily, rapidly, and accurately. As possible methods of
the compensation, we analize PF (Pressure Feedback), DPF (Dynamic Pressure Feedback),
and CDPF (Compensatory DPF) methods, and propose the technique for determining the
values of compensation constants. The validity of fundamental analyses is verified by the
analog computor simulation. In case of carrying out the best compensation, dynamic
characteristics of these three methods are all similar, but static ones are different. That is, PF
method is lacking in the actuator-stiffness, but the actuator-stiffness for DPF method is in-
finite.  CDPF method is one which can moreover improve on static characteristics of DPF
method, and it is possible to control the engine angle precisely. As compensation elements to
be necessary for these three methods can be realized by means of hydraulic circuits, the prob-
lem of compensating a control system best, reduces to one of synthesizing servovalves which

have its function.
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