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Mathematical model and force control of hydraulic actuators
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Abstract :

This paper presents a non-linear mathematical model and
force control of an electrohydraulic system. The control system
consists of a hydraulic power unit, an electronic-controlled
servovalve, a hydraulic cylinder/piston, a force sensor and a

controller. The controller is a PC computer that sends a control

signal thorugh an AD/DA interface board to the servovalve. The
feedback control signal is directly measured by the force sensor
which is installed at the end of the hydraulic piston. The other
side of the sensor is connected to a spring simulating
environment (e.g. external forces), which can possibly be varied.
The control law is Proportional-Integral (PI) deigned by the root
locus method. An anti-windup technique is also employed to
solve an exceed overshoot caused by the operating saturation.
The control results in both computer simulations and actual
hardware system show that the controller is able to control the
magnitude of the force as desired. In conclusion, the performance

of the control system is satisfactory.
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