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The Influence of Cutting Parameters on the Surface Quality of Aluminum Alloy
Machined by PDC Cutting Tools

Zhong Wei
Guangdong Lingnan Institute of Technology, Guangzhou, Guangdong 510630

Abstract : Polycrystaline Diamond Compact (PDC) cutting tools exhibit remarkable advantages in the high—
precision and high—efficiency machining of non—ferrous metals such as aluminum alloy, owing to their
ultra—high hardness, excellent wear resistance and favorable thermal conductivity. The surface quality
of machined aluminum alloy directly affects the fatigue strength, corrosion resistance and assembly
performance of workpieces, and it is one of the core indicators for evaluating the merits of machining
processes. This paper systematically investigates the influence laws and action mechanisms of key
cutting parameters, including cutting speed, feed rate, depth of cut and chip morphology, on the surface
roughness of aluminum alloy workpieces during machining with PDC tools. The research results show
that the influence of each parameter on surface quality presents a nonlinear interactive relationship,
among which feed rate and cutting speed are the most sensitive factors affecting surface roughness.
On this basis, this paper further proposes a series of optimization strategies: a collaborative selection
strategy for PDC tool cutting parameters oriented to surface quality optimization, an optimization
scheme for tool geometry and edge preparation, an improvement method for cooling and lubrication
conditions, and a process stability control strategy based on process monitoring. The research aims
to provide theoretical basis and practical guidance for achieving high—efficiency and high—quality
aluminum alloy machining in actual production.

Keywords : PDC cutting tools; aluminum alloy; surface roughness; cutting parameters; chip
morphology; surface integrity
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