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Tool-Path Compensation Algorithm of Mirror Machining for Thin-Walled
Piece Based on Equidistant Mapping Feature Matching

GUO Jinghao,ZHANG Liqgiang, WANG Yong

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science ,Shanghai 201620, China)

Abstract; In a mirror milling of large thin-wall parts, the clamping process can cause deformation of the work piece.
Using the initial tool path will lead to uneven thickness of the thin wall parts, cutting too much or not. In order to
improve the machining accuracy, laser scanning was added before milling, and the tool-path compensation algorithm of
mirror milling machining of large thin-walled piece based on laser scanning was proposed. In this algorithm, the laser
scanning data was transformed into point cloud through kinematics transformation formula and the point cloud was
simplified after the point cloud preprocessing. Then, the Delaunay triangular mesh surface was reconstructed from the
theoretical surface and the actual surface and the geodesic distance was calculated between the anchor point and the
match point. Then, the maiching of surface feature is completed based on isometric mapping theory through iterative
computation of nonlinear least squares. Finally, the compensation of the tool path was completed based on the area
coordinate formula. The machining measurement experiment shows that the algorithm can reduce the machining error by
67% , and the validity of the algorithm is verified.
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Figure 1  Laser point position
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Figure 3 Normal vector distribution of surface
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Figure 4  Sparse point cloud
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Delaunay triangular mesh division
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Table 1  Error datas of uncompensated processing and compensated processing
X Y Z E, Z E,
-860.180 0 375.087 0 12.200 0 12.495 4 0.295 4 12.297 6 0.097 6
-870.180 0 375.087 0 12.200 0 12.310 6 0.110 6 12.238 6 0.038 6
—-880.180 0 375.087 0 12.200 0 12.201 9 0.001 9 12.200 8 0.000 8
-890.180 0 375.087 0 12.200 0 12.036 8 -0.163 2 12.145 6 -0.054 4
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