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Fig.1 Kinematic model of KUKA KR500

£1 KUKA KR500HEF S

FF% | an/(°) | d/mm 0./ (°
1 180 —-1045 0
2 90 0 -90
3 0 0 180
4 -90 -1025 0
5 90 0 0
6 90 290 0

) | L. /mm | Min/(°) Max/ (°)
0 -185 185
500 -146 0
1300 -119 155
55 -350 350
0 -125 125
0 -350 350
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Fig.2 Stiffness performance ellipsoid
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A Robotic Configuration Optimization Method Based on Redundancy Freedom
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[ABSTRACT]

Industrial robots have been wildly used in machining applications due to its high flexibility, high automa-

tion level and lowcost. However, the relatively low stiffness of robots seriously influences their machining accuracy and

quality. This paper built a singularity measurement model of the robot posture under the constraint of joint-limits. Based on

the robotic static stiffness model, a comprehensive robotic stiffness performance evaluation method was proposed. Finally,

on the basis of redundant degree of freedom, an off-line machining configuration optimization method of six-revolute se-

rial robots was addressed, which far away from singularity and joint-limits meanwhile achieved the optimum stiffness. The

method could improve robotic kinematics performance and machining quality effectively through machining experiment.

Keywords: Industrial robot; Redundant degree of freedom; Singularity avoidance; Joint-limits avoidance;

Stiffness performance
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