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Abstract

This paper illustrates a master-slave operation for material removal processes which is
consisted of two parallel manipulators. The haptic device is performed as a master arm and a hybrid
5-Axis H-4 family parallel manipulator is used as a slave arm. Cutting force is measured by a
piezoelectric force sensor in milling processes to indicate its characteristics when depth of cut and feed
rate are changed. The slot milling is achieved by moving the haptic’s handle with virtual wall constrain on
the moving direction. Experimental results show that the cutting force is increased when depth of cut and
feed rate increase. The haptic device can generate reflection force against the operator’s hand related to
its deviation from the virtual wall position.
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