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Abstract  The heat transfer rule and temperature distribution characteristics of carbon fiber reinforced polymer
(CFRP) during drilling were studied by finite element simulation method. On the basis of homogenizing the
thermophysical properties of the material, the COMSOL software was used to establish unidirectional CFRP drilling
temperature field numerical simulation model, and the heat transfer and temperature field distribution during drilling
were investigated. The results show that the temperature field at the outlet is elliptical distribution, the minimum
eccentricity e of the ellipse is 0.771, and the long axis of the ellipse is parallel to the fiber direction. The

experimental results show that the temperature errors in fiber direction and vertical fiber direction is 7. 5% and

7. 8%, respectively. The correctness of the numerical simulation model is verified by the experimental results.
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Fig. 1 Boundary conditions of drilling model and heat source model
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Fig. 2 Boundary condition setting and mesh generation of

simplified model
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Fig. 3 Schematic diagram and physical photos of the experimental system
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Fig. 4 Typical position of drilling process
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Fig. 8 Temperature distribution in the exit plane of unidirectional CFRP at different moments
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Fig. 10  Temperature rise curve of experiment and simulation
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