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Performance study of micro-textured cutting tools for machining aluminum

alloys in aerospace applications

LIU Xuchao', LIU Feng', JIANG Fulin*, YANG Fazhan®
(1. School o f Mechanical and Electrical Engineering ,
Wei fang Vocational College, Wei fang 262737, China;

2. School of Mechanical and Automotive Engineering ,
Qingdao University of Technology, Qingdao 266520, China)

Abstract: To address the severe friction and wear issues on the cutting tool surface during the machining
of 7075 aluminum alloy, micro-textures with varying depth-to-diameter ratios were fabricated on the
surface of cemented carbide (WC-Co, YG8) tools using pulsed laser. The morphology of the laser-processed
micro-textures and their subsequent cutting performance with aluminum alloy were investigated. In the
micro-texturing process, the effects of micro-textures on the tool surface were explored by adjusting the
diameter and depth of circular micro-textures. Comparative cutting experiments revealed that the
presence of micro-textures significantly reduced cutting forces and improved workpiece surface quality.
When the micro-texture area coverage on the tool surface reached 15% ., with a spacing of 150 pum
between the textures and the cutting edge, and when the stepped micro-textured tool dimensions were a
combination of 65 pm diameter by 15 pm depth and 30 ym diameter by 7 pm depth, the main cutting
force decreased by 11.2%, and the workpiece surface quality improved by 35.2%.

Keywords: echelon micro-texture; carbide cutting tool; 7075 aluminum alloy; laser processing; cutting

force; surface quality
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