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Optimization of Robot Milling Station for Large Composite Components

WANG Zhen, ZHENG Kan, DONG Song, SUN Lianjun, WANG Tao
(School of Mechanical Engineering, Nanjing University of Science & Technology, Nanjing 210094, China)

[ABSTRACT] Aiming at the problem of low machining quality caused by unreasonable selection of robot milling station
for large composite components, a single robot multi-station milling station optimization method based on optimal stiffness
is proposed. The stiffness of the robot is obtained by the forward and inverse kinematics of the robot, and the stiffness
function model related to the robot position is established. The robot milling tasks at different stations are allocated, and
the robot milling station optimization research is carried out through the stiffness-based station optimization algorithm to
obtain a set of stations with the best robot stiffness. The optimization effect of robot milling position is verified by robot
milling experiment. The results show that the station optimization based on the optimal stiffness can significantly improve
the stability of the robot milling edge, and reduces the surface roughness of the milling edge by more than 33% compared
with before optimization.
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Stiffness performance
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Table 1 Parameters of standard D-H model
PSR a,/mm a,/(°) d/mm 0,/(°)
1 500 90 1045 0
2 1300 0 0 90
3 55 90 0 0
4 0 90 1025 0
5 0 90 0 0
6 0 0° 290 —180°
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Fig.3 Station optimization process
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Fig.13 Robot edge-milling processing position before station optimization
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Fig.14 Robot edge-milling processing position after station optimization
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