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Joint clearance effects on robot manipulators positional error
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(1. College of Mechatronics Engineering and Automation, National University of Defense Technology, Changsha 410073, China;

2. Laboratory of Science and Technology on Integrated Logistics Support, National University of Defense Technology, Changsha 410073, China)

Abstract; The effects of joint clearance on robot manipulators positional error were investigated. The kinematic model was built by using the

D — H method to research the six degrees of freedom mechanical arm. The central error propagation model was established. The simulations of error

distribution were conducted in MATLAB with Monee Carlo method. The distribution characteristic and probability distribution of positional error of

mechanical arms end, which is caused by the joint clearance, were obtained from the simulations at different levels of joint clearance. This research

provides basis for error compensation and positional error evaluation.
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Fig.1 Mechanical arm structure sketch map
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Fig.2 Mechanical arm reference frame sketch map
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Fig.3 The joint clearance principium model
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Fig.4 The joint reference frame transform model
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Tab.1 The mechanical arm joints D-H parameters
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Tab.2 The mechanical arm joints D — H parameters
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Fig.6 The density distributing figure of error
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