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Large Aperture and Large Thickness TC21/CFRP/TC21 Laminated Drilling Simulation

QIU Jianping, YANG Xu,HAO Haojie,ZHANG Bin,MENG Xianben
(AVIC Xi‘an Aircraft Industry Group Company Ltd., Xi‘an 710089, China)
Abstract : In the laminated hole making of large aperture and large thickness of carbon fiber reinforced composite materials and
titanium alloys, unreasonable tool splittin scheme may lead to tool wear, which affects the quality of hole making. To determine
the appropriate tool splitting scheme, the classic Johnson—Cook model was applied to establish the constitutive model of titanium
alloy, the damage of CFRP in the drilling process was simulated based on the Hashin damage criterion to build the finite element
simulation model of TC21/CFRP/TC21 laminated hole making and study the distribution law of drilling force and torque in the
drilling process of laminated material under different splitting schemes. The results show that in the process of drilling the large-
thickness TC21/T800/TC21 stacked structure, the drilling force and torque of the reaming hole splitting scheme using the
drilling the initial hole — hole expanding — reaming are lower than that of the drilling the initial hole — reaming, and the tool
wear is small and the hole wall burr is less.
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