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Fig.1 Experimental apparatus for calibration
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Fig.2 Test procedure of stiffness calibration
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Tab.1 Nominal and calibration values of robot parame-
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Fig. 6 Positioning accuracy improvements after the calibra-

tion of geometric parameters under no load conditions
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Tab. 2 Flexibility factors for stiffness calibration identifi-

cation
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Tab.3 Robot accuracy under various conditions
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A joint deformation compensation method for heavy-load

industrial robots

MAO Chen-tao', ZHANG Xiang™*, ZU Hong-fei’, CHEN Zhang-wei'
(1.State Key Laboratory of Fluid Power and Mechatronic Systems, Zhejiang University, Hangzhou 310027, China;

2.Computer and Softwere School, Hangzhou Dianzi University, Hangzhou 310018, China;
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Abstract: The traditional robot calibration method can only identify the errors of geometric parameters under no-load conditions.

When the robot is deformed under heavy load conditions, the positioning accuracy is significantly reduced. This paper proposes a

model of joint deformation for robots under heavy load conditions, the robot joint stiffness matrix is identified by the laser tracker

and the control law design 1s optimized. Based on the POE model and the differential error model, the structural parameters are cal-

culated under no-load conditions, and the result is written back to the robot controller. Under the heavy load conditions, the robot

stiffness matrix is identified based on the previous transformation. The algorithm has been verified on the products of many robot

companies. The results show that the calibration method can improve the absolute positioning accuracy of large load robots under

heavy

load conditions.
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