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Vibration Suppression of Flexible Manipulator System Based on Dynamic Torque Feedback
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Abstract: In view of the mechanical vibration of the manipulator joint servo system due to the existence of
flexible links such as harmonic reducer and toothed belt, a mathematical model considering the change of stiffness
coefficient and large reduction ratio was established, the mechanism of mechanical resonance was analyzed, and a
dynamic torque feedback control strategy was proposed. The dynamic torque was observed in real time by a
disturbance observer to form a dynamic torque closed loop. In order to further suppress the vibration phenomenon
and enhance the robustness and disturbance rejection ability of the system, the speed variable gain PI control
method adjusted in real time with dynamic torque was studied. Simulation results show that the speed variable gain
PI control strategy with dynamic torque feedback can suppress mechanical vibration well, and has strong anti-
disturbance ability and dynamic response performance.
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Fig.1 Equivalent model of joint servo system
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Fig.2 Torque analysis of the forearm joint
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Fig.3  Curves of boom torque and rotor position
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Fig.4 Based on dynamic torque feedback

resonance suppression principle
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Fig.5 Speed control block diagram of flexible

connection servo system
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Fig.8 Speed response controlled by fixed gain PI
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