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A scheme for the measurement and control of contact force in the automatic polishing systems is developed and described in this thesis. In the conventional automatic polishing systems contact force is generally measured with force sensor equipped with strain gauges or piezoelectric materials. The cost of these sensors are high and there are difficult to maintain. Moreover, when using force sensor for feedback control the contact force must be generated by the motion control system, thus the motion controllers must not only be able to perform force control but also position control. Therefore the control system is complicate for implementation and less reliable. A new contact force control scheme which use an independent axis to perform both the force control and estimation of the contact force for feedback is presented in this thesis. Since the force control is performed by an axis separate from the axes which control the positioning of the polishing tool, the scheme offers a simple and low cost solution for the automatic polishing system. Also the proposed force control system can be used to retrofit the existing manual polishing system. Theoretical analysis of the proposed scheme as well as results from the experiments verification are presented in the thesis.

