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Path Generation for Repairing Damaged Parts of Free-Form
Surfaces in Laser Remanufacturing
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Abstract Repair path of 3D laser cladding remanufacturing is studied and generation algorithm automatically of
repair trajectory is proposed based on equidistant parallel sections in order to conquer the shortages using on-line
teach processing path for damaged parts of complex free-form surfaces in laser remanufacturing. The positions of
laser beam scan points are decided according the intersection points of any equidistant parallel section planes and
triangular mesh; the normal vector of the intersection point is calculated by interpolation to the two vertices’ normal
vector after each vertex's normal vector is acquired, thus the laser beam’s posture is obtained at the processing
point. Practical experiments demonstrate that satisfying results are acquired by using this method, which has been
applied in laser remanufacturing system.
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1: Nd: YAG laser;

2: optical fiber;

3: 6-axis robot;

4: robot digital control system;

5: machine vision system,;

6: off-line programming system;

7: coaxial powder feeder system,;

8: laser remanufacturing work head.
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Fig. 1 Laser robot remanufacturing system
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Fig. 2 Flow chart of damaged parts inspection
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Fig. 3 Flow chart of repairing parts’ damaged site
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Fig. 4 Position relationship of triangular mesh and

section plane
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Fig. 5 Vertex normal vector calculation

Bl 6 = ff A% TR % R &

Fig. 6 Chart of trianglar mesh vertex normal vector
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Fig. 7 Calculation of intersection point’s normal vector
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Fig. 8 Blade repair path instance. (a) Blade picture; (b) blade model; (c¢) intersection points of parallel section planes and

triangular mesh of repair region; (d) remanufacturing repair path; (e) normal vectors of path points; (f) local

engarged view of the normal vectors of path points
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Fig. 9 Blade cladding picture. (a) The whole picture of blade cladding; (b) local picture of blade cladding
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