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Abstract
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Abstract:

This project began with finding a new curve/surface intersection algorithm
to be used for undercut minimization in 5-axis machining. However, the focus has
later been shifted to the idea of using angular variation of the CL points to minimize
kinematic error in 5-axis machining instead as we discover that the previous idea
results in too long computation time, which is not feasible for 5-axis tool path
planning.

In any case, the new idea is successful. We propose to find a tool path that
minimizes the variation of the rotation angles instead of attempting to minimize the
true kinematic error for 5-axis tool path planning. The reason is that the true
kinematic error is computationally expensive and minimizing it directly takes too
much computation time. On the other hand, the variation of the rotation angles is
comparatively much cheaper to compute. We show that minimizing the angular
variation does result in tool paths that have only slightly higher kinematic error
than minimizing the true kinematic error directly while taking much shorter time to
converge. Our algorithm finds the location of CL points and the orientation of the
target surface relative to the work piece that minimizes the angular variation.
Finally, we verify our result with virtual cutting in VERICUT. The simulation

confirms that our algorithm does yield tool paths with small kinematic errors.

Keywords : five-axis machining, tool path optimization, rotation angles

minimization.
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