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Five—axis CNC Machining Tool Path Planning Algorithm for
Mechanical Blades

MA Haiguo
(Xian Aviation Vocational and Technical College, Xi‘an 710089, China)

Abstract: To overcome the failure in achieving simplified machining by mechanical blade five axis CNC machine tools due to
their very complex path planning, a tool path planning algorithm for mechanical blade five axis CNC machining based on
projection discrete points and envelope surfaces is proposed. An algorithm for generating the envelope surface of the initial key
tool contact is designed based on projecting discrete points, and the swept surface of the tool s initial key tool contact
approximation curve, namely the envelope surface of the initial key tool contact is generated. To obtain tool point data, tool shape
compensation is used to generate tool point data based on the initial tool contact envelope surface. An interpolation algorithm for
equal arch height error variable step tangent discrete tool point is designed, and tool point trajectory interpolation for S—axis CNC
machining of mechanical blades is implemented to achieve tool path planning. The experimental test results show that the desiged
algorithm for impeller machining tool path planning is drastically simpler and more regular, and that the machining process is
simpler and time—saving with application of the algorithm.
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