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Fig. 1 Cutter discretized model
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Fig. 2 Misjudgment of of tool rod
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Fig. 3 Tool axis vector adjustment strategy
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Fig. 4 Adjustment strategy of tool axis vector based on angled region
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Fig. 5 Comparison of non-avoidable and avoidable global interference
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Fig. 6 Comparison of non-optimized and optimized tool axis vector at the same tool path
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Fig.7 Comparison of non-optimized and optimized tool axis vector relative to the Z axis
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Adjustment and Optimization of Tool Axis Vector of
Triangular Mesh Model in 5-Axis Machining

QI Yang-ting, HUANG Chang-biao, LIN Jun-feng

(Xiamen Key Laboratory of Digital Vision Measurement, Huaqiao University, Xiamen 361021, China)

Abstract: According to triangular mesh model, for eliminating the global interference, an efficient algorithm to adjust
tool axis vector was presented based on the K-D tree and cutter discretization. Firstly, the cutter was represented with a
finite number of discrete points. Then, the possible interference points were found quickly using the K-D tree, and the
tool axis vector after adjustment was calculated based on this step. In order to avoid the dramatic change of tool axis vec-
tor, a method of angled region was presented to optimize the tool axis vector. The example showed that the algorithm can
efficiently achieve the global interference avoidance and the tool axis vector optimization.

Keywords: 5-axis NC machining; avoidance of global interference; tool axis vector optimization; K-D tree retrieval
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