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Experimental Study on a Hydraulic Soft Servomechanism

By Mitsuei IKEYA and Makoto KAJII

ABSTRACT

Most control systems are currently controlled by digital equipments or digital computers.
However, when using a hydraulic servomechanism for the mechanical power output stage of a
control system, which employs a step input command as the control signal, a soft characteristic
is required since these types of servomechanism should not incur large overshoot and/or high
acceleration, especially in the mass loaded condition. For this reason, the object of this paper is
to clarify the behavior of the hydraulic soft servomechanism experimentally, and to evaluate
simulation accuracy and method, through a comparison of the results of experimental data and
mathematical model calculation data.

The experimental hydraulic soft servomechanism equipment is composed of an ordinary
flow control servo valve and an actuator (cylinder), employing combined position- and velocity-
feedback, which provides a rather long stroke at high speed and high accuracy with no overshoot
and very small shock acceleration.

From these studies, the following can be clearly understood: 1) First, system experiments
were performed to accurately grasp its behavior; 2) The influence of velocity feedback, which
provided circuit compensation for softening of the hard servomechanism characteristic, was con-
firmed; i.e. the occurence of overshoot 4Y and the amount of maximum shock acceleration G,
were dependent upon the amount of velocity feedback, from the hard characteristic zone to
the soft zone; 3) The influence of three parameters (R, : position, velocity feedback ratio, C, :
load factor, 7: time constant of servo valve) to the control system, was confirmed ; 4) From
the results of the comparison of all experiments and the simulétion, it was confirmed that both
results coincided, and it was clear that applicability of the mathematical model and simulation
study utilization were excellent.
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