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Robust Position Control of Piezoelectric Actuator Using Self sensing Actuation
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ARTICLE INFORMATION ABSTRACT

Piezoelectric actuators (PA) are widely used in electromechanical systems due to interesting properties
such as: high resolution, fast response, wide bandwidth, mechanical simplicity, high stiffness. Despite
these unique desirable properties, they suffer from nonlinear behaviors which adversely affect the
positioning accuracy. Among them, hysteresis between applied voltage and actuator position is the most
important nonlinearity which can lead to significant error if not compensated. In this study, a sliding

Original Research Paper
Received 21 April 2016
Accepted 18 May 2016
Auvailable Online 14 August 2016

Keywords: f . . n - .

pieyzo actuators mode controller associated with an unknown input observer, which uses the position feedback provided
Hysteresis by a selfsensing circuit, is suggested for use in micro positioning applications. The selfsensing
Selfsensing technique is based on the linear relation between position and charge, which is measured by an active

Sliding mode control

A charge measurement circuit. The advantages of proposed scheme could be summarized as follows. It is
Unknown input observer

a sensorless method which does not need an external position sensor. It does not need any operators to
model hysteresis or its inverse. It has improved performance in comparison to traditional controllers like
proportional integral (PI) controller. Obtained experimental results demonstrate the effectiveness of
proposed method to use in micro-positioning applications.
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