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Review and prospect of drilling heat for fiber reinforced composite

LIU Yong', PAN Zitao , ZHOU Honggen , JING Xuwen , LI Guochao
(School of Mechanical Engineering, Jiangsu University of Science and Technology, Zhenjiang 212100, China)

Abstract: The research on the generated cutting heat and cooling strategies plays a crucial role in the optimization
of process parameters and the control of hole's surface quality in drilling of fiber reinforced composite (FRC). In this
paper, the review and prospect on the drilling heat during drilling FRC is systematically analyzed and summarized
from three aspects: The theoretical research of drilling heat, research on the influence of drilling heat on machining
quality, influencing factors and control strategies of drilling heat during drilling. Firstly, the theoretical research of
drilling heat formation mechanism, heat conduction and heat damage prediction, and numerical simulation of cut-
ting heat in FRC drilling process were summarized. Then, the main measurement methods of FRC drilling heat and
the effect of cutting heat on the quality of hole machining were introduced. Meanwhile, the influencing factors of
cutting heat and its auxiliary processing methods to control FRC drilling heat were discussed. Finally, the current
existing problems and key points on the next study of FRC drilling heat were summarized.

Keywords: fiber reinforced composites; drilling heat; machining quality; drilling tool; cooling control method
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Fig.4 Thermal-mechanical coupling analysis model of CFRP cutting!
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composites constitutive laws
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Table 2 Study on control temperature of auxiliary machining

Auxiliary method Object Subject Reference
CFRP/Ti6Al4V Torque, specific cutting energy, hole wall morphologies, burr [89]
MQL CFRP/Ti6Al4V Thrust force, delamination damage, tool wear, [90]
CFRP torque, thrust force, delamination damage, hole diameter, roundness [91]
CFRP Hole wall morphologies, hole wall surface roughness, tool wear, thrust force [92]
LN2 CFRP, CFRPs Torque, thrust force, delamination damage, hole diameter, roundness [93]
CFRPs Hole wall surface roughness, roundness, cylindricity, delamination damage [94]
AFRP Thrust force, delamination damage, burr, ablation [95]
LCO CFRP/Ti6Al4V Hole diameter, power consumption [96]
2 CFRP Hole wall morphologies, hole wall surface roughness, torque [97]
Air CFRP Burr, tear, tool wear [98]
CFRPs Hole wall surface roughness, thrust force, torque, delamination damage, burr, tear [108]
Ultrasonic vibration CEFRP Thrust force [43]
CFRPs Hole wall morphologies [22]

CFRP Hole wall surface roughness, thrust force, delamination damage, burr, tear [110]
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