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ARTICLE INFORMATION ABSTRACT
Original Research Paper Hydraulic actuators are widely used where high-magnitude forces are exerted; however, they suffer
Received 07 November 2015 from low energy-efficiency in many cases. To address this issue, there has been a surge in the volume of

Accepted 01 February 2016

Available Online 20 April 2016 researches devoted to improving the efficiency of electro-hydraulic servo systems. Digital Hydraulics is

the most recent method, proposed by many researchers to improve the efficiency of hydraulic actuators.
Low cost and better energy efficiency are two major advantages of these systems that make them

K ds: L . L . . .

D?g;f;rHi,d,auncs popular among researchers. This paper discusses the possibility of using a fast-switching on/off valve in
energy efficient a novel way, instead of servo valves to improve the efficiency of these systems. For this purpose the
fast-switching valve flow running through the fast-switching valve controlled, employing proper duty cycle. The excess

position control pump flow is discharged to the tank directly instead of going through the relief valve when the valve is

off. Thus the wasted energy, caused by the relief valve, is reduced significantly. A nonlinear
backstepping controller is designed to control the duty cycle of the PWM signal of the on/off valve.
Effectiveness of this method is tested after conducting experiments on a hydraulic test rig and
presenting the experimental results.
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