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Design and modeling of a vibration controller for a robotic drilling system

Wu Mingliang, Peng Jun, Zhang Laixi
(School of Mechanical and Electronical Engineering, Lanzhou University of Technology, Lanzhou 730050)
Abstract

The insufficient stiffness of the robot will lead to vibration or even chatter under exterior excitation, which seri-
ously affects the robotic drilling precision and cutting life. Therefore, the vibration isolation is crucial during the
drilling process. The method of vibration isolation and dynamic vibration absorption is adopted to reduce the axial
vibration transmitted from the drill bit to the robotic drilling end-effector. The vibration isolator mechanism fixed be-
tween the spindle and the end-effector is designed and modeled. Simulation results in ADAMS validates the model-
ing. The influence of different parameters of the isolator on the absolute displacement transmission rate of the end-
effector is obtained. The simulation analysis shows that the designed vibration mechanism has good vibration isola-
tion effect. The vibration isolation performance of the mechanism is proved by simulation experiments.

Key words: vibration control, dynamic vibration absorption, absolute displacement transmissibility, robotic

drilling, vibration control mechanism
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