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Research on Spiral Path Generation Method
for Five-axis NC Machining of Closed-loop Flat
Bottom Cutter with Complex Curved Surface

DENG Huabo ,LIANG Wuyu ,XU Peng

(School of Mechanical Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 )

Abstract; The tool path planning method of complex curved surface is studied to realize the five-
axis CNC machining of complex curved flat-bottom cutter with closed loop. In view of the defect
that the current projection method is not suitable for closed-loop complex surfaces,a new idea of
expansion projection mapping is proposed based on the characteristics of continuous closure of
closed-loop complex surfaces based on the summary of flat-bottom cutter and spiral cutter mode.
The complex surface is projected onto a two-dimensional plane by the method of finding the arc
length of intersecting curve, and the complex surface is reversely mapped back after the spiral
curve is planned. The complete spiral tool path is obtained. The machining efficiency of this new
spiral tool trajectory planning method is increased by 12.36% compared with UG trajectory
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planning method. The closed-loop spiral tool path generation method based on projection method

can make the generated tool path continuous feed, realize the high-speed continuous cutting of

complex surface,and significantly improve the machining efficiency on the basis of ensuring the

machining accuracy.

Key words : closed-loop complex surface; five-axis NC machining; flat bottom knife ; spiral knife

rail ; projection method
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Fig. 6 The flow chart of tool path algorithm
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