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Fig.4 Schematic diagram of cutting force in milling experiment
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Fig.6 Cutting process under different cutting edge rounding when fiber orientation is 0°
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Fig.7 Cutting process under different cutting edge rounding when fiber orientation is 45°
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Fig.8 Cutting process under different cutting edge rounding when fiber orientation is 90°
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Fig.9 Cutting process under different cutting edge rounding when fiber orientation is 135°
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Fig.10 Variation of subsurface damage for
CFRP micro model with cutting round edge
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Fig.11 Schematic diagram of surface under different fiber orientations using

confocal micro-scope
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Fig.12 Variation of surface roughness with
cutting round edge
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Fig.13 Variation of average stress of tool for
CFRP micro model with cutting round edge
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Influence of Cutting Edge Radius on CFRP Milling Process Based on

Micro-Simulation

WU Weizhou', LIU Xuefeng’, CUI Xin’, ZHAO Erhua’, QIN Xuda', LI Shipeng'
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[ABSTRACT]

The cutting edge radius is an important factor affecting the machining quality of carbon fiber reinforced

polymers (CFRP). In order to study the influence of cutting edge radius on cutting mechanism in CFRP milling process, a

two-dimensional micro simulation model was established. The accuracy of the cutting model was verified by comparing the

cutting force obtained from the experiment with the simulation value. Using this model, the changing rules of cutting force,

cutting mechanism and subsurface damage under different cutting edge radius were analyzed. The results show that the

influence of fiber orientation on cutting force is greater than that of cutting edge radius. When the fiber orientation is 45°,

the cutting force increases with the increase of edge radius, but fluctuates less at the other fiber direction angles with the

change of edge radius. With the increase of the cutting edge radius, the cutting process of CFRP changes from shear failure

to bending failure. Small cutting edge radius causes small subsurface damage depth and small cutting force. However, it

will lead to excessive stress at the edge, and there is a risk of tipping.

Keywords: CFRP; Micro-simulation; Cutting edge radius; Cutting mechanism; Subsurface damage; Fiber orientation
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