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Abstract

To address the mismatch between path coverage and process parameters, as well as the difficulty
of conventional tool-pose point discretization in simultaneously ensuring profile accuracy and pol-
ishing-head orientation continuity during robotic polishing of complex blade surfaces, a path-plan-
ning method based on surface physical mapping and chord-height-orientation dual constraints is
proposed. Using a NURBS representation of the blade surface, a mapping between the parametric
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domain and the actual coverage length is established. The maximum allowable path spacing is de-
termined from the effective polishing width and overlap ratio, based on which the machining path
framework is generated. Chord-height error and end-effector orientation deviation are then jointly
used to determine tool-pose points. After coordinate transformation, a complete robotic polishing
path is obtained. Results show that the proposed method satisfies the chord-height tolerance while
reducing orientation-change peaks. Constant-force polishing experiments reduce the surface rough-
ness from Ra> 1.6 uym to Ra 0.312 = pm.
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Figure 1. Blade workpiece
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Table 1. Statistics of paths with different overlap ratios
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Figure 2. Path framework diagram
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Figure 3. Schematic diagram of path planning
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Figure 4. Distribution diagram of tool points for three algorithms
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Figure 5. Statistics of curvature distribution and tool point quantity
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Figure 6. Comparison diagram of chord height error for three algorithms
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Figure 7. Diagram of vector angles between adjacent path points
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Figure 8. Comparative analysis of three-joint angular accelerations
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Figure 9. Robaotic polishing system
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