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This report presents the design of a sliding mode control, called Integral Variable Structure
Control or IVSC which is applied to an AC servo motor without current sensor. The current
signals are constructed by a current-observer in the d-g coordinate using voltage signals, and
angular velocity is derived from a position sensor. The design of the IVSC technique to
overcome difficulties relating to nonlinearity and coupling in the current control loop is described.
The IVSC strategy is also applied to the position control loop.

The IVSC-based Controllers and the current observer are implemented on an MSC96
microcontroller. An AC servo motor rated at 1 kw, 5500 RPM, 220 V is used the experiment.
The motor is driven by a voltage source inverter. The experimental results illustrate the
effectiveness of the proposed system in maintaining the control performance in the face of load
torque variations. That is, when the peak of load torque increases by 1.5 times of the original
value, the closed-loop time constant changes only 10 % from the desired value. This is in
contrast to the case where well-tuned PI controllers are used in the control loops. In such case,

the control performance deteriorates considerably under the same testing conditions.





