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Research on Damage Evolution of Skin Layer During Trimming of CFRP

ZHOU Jingwen', PAN Huadong', YANG Ye', YANG Bin', CHEN Yan’
(1. Shanghai Spaceflight Precision Machinery Institute, Shanghai 201600, China;
2. College of Mechanical and Electronic Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China)

[ABSTRACT] Polycrystalline diamond (PCD) end mill was applied during the trimming experiment of CFRP by intro-
ducing the definition of workpiece inclined angle. The milling forces were recoded and different types of machining defects
were observed at the same time. The influences of carbon fiber angle, workpiece inclined angle and feed rate on the types
and evolution of machining defects were analyzed. The results show that the main machining defect is avulsion of carbon
fiber bundles with small amount of chipping, burrs and delamination. The feed rate of cutter is the most significant factor
on the occurrence of machining defects especially on the avulsion of fiber bundles. The cutting force perpendicular to the
laminate panel has the direct influence on the occurrence and evolution of defects.
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Fig.1 Diagram of tool path during CFRP products
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Fig.8 Proportion of burr area with different fiber directions
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Fig.9 Proportion of torn area with different fiber directions
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Fig.10 Machining defects evolution of CFRP with 45° fiber direction
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Fig.11 Machining defects evolution of CFRP with 90° fiber direction
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Fig.12 Machining defects evolution of CFRP with 135° fiber direction
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