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Abstract

This research investigates force control techniques for flexible structure mounted
manipulators (FSMM) in contact tasks. The FSMM suffers from the dynamic complexity
due to the flexibility of the structure that the manipulator is mounted to. These
complications can get worse when the end-effector of the manipulator is in contact with
environment because instability can occur. Here, two types of impedance control, force-
based and position-based, for FSMM are investigated. The environment is assumed to
be static. The analysis was carried out by deriving a one-dimensional contact model
along the normal direction of the environment surface. Robust controllers were designed
based on Nyquist stability criteria so that when in contact with static environment the
system remains stable for all possible environment stiffnesses. In order to test the
controllers, a 2-DOF lab-scale FSMM has been constructed. Experiments have been
performed and the results show that the robust controllers can resolve the stability

problems that occur under some conditions when non-robust controllers are used.
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