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Abstract : |In the field of precision CNC machining, cutting tool performance directly determines the machining
accuracy, surface quality and production efficiency of workpieces. Characterized by high hardness,
superior wear resistance, excellent high—temperature stability and structural rigidity, superhard tungsten
carbide cutting tools have become the core tools for CNC turning, milling and drilling, and are widely
adopted in high—end manufacturing sectors including mold manufacturing, aerospace and automotive
component production. Based on the material composition and physical and mechanical properties
of superhard tungsten carbide cutting tools, this paper systematically analyzes their performance
advantages over traditional high—speed steel tools. Combined with the characteristics of CNC
machining processes, it integrates the angular parameters and material selection criteria of end mills
and drills, investigates key application technologies such as tool selection, cutting parameter matching,
coating process optimization and wear control, and summarizes machining process schemes for
workpieces of different materials. Optimization strategies are proposed to address common practical
machining problems such as edge chipping, tool wear and chatter marks, providing theoretical
reference and technical support for improving CNC machining accuracy, extending tool service life and
reducing production costs.

Keywords : CNC machining; tungsten carbide cutting tool; tool angle; cutting process; process
optimization
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