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Tool wear appearance and mechanism when cutting SiC
reinforced aluminum matrix composites

Wang Dazhen™ , Feng Peifeng”™, Li Bo™, Liu Huaming ™
(* College of Mechanical Engineering, Jimei University, Xiamen 361021)
(™ College of Mechanical and Electronic Engineering, Harbin Institute of Technology, Harbin 150001)
Abstract

For the wear appearance and mechanism of tools used in the turning of SiC reinforced aluminum matrix composites,
a series of turning tests were performed by using carbide tools and polycrystalline diamond (PCD) tools. The root of the
chip was obtained using a quick-stop cutting device for the study of the wear on the rake face of the tools. The wear ap-
pearance and its chemical composition on the rake face and the flank face of the tools were examined using a scanning
electron microscope (SEM) and an atom force microscope (AFM) for the study of wear mechanism. The results indicated
that the main wear area was on the flank face of the tools and the wear mechanism was abrasive wear. Abrasive wear was
first caused by SiC reinforcements near the cutting edge on the rake face of the tools, the buili-up edge was produced
subsequently by mechanical enchasing at the same region, and the falling off of the buili-up edge resulted in felied wear.
Since the felted wear was light, crater wear was not formed. Secondary abrasive wear was caused simultaneously by SiC
reinforcements of the bottom of the chip at the region not far from the cutting edge on the rake face of the tools (that is,
behind the back of the chip) . The main mechanism of abrasive wear is micro-cutting.

Key words: SiC reinforcements, aluminum matrix composite, tool wear, abrasive wear, micro-cutting
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