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Study on Milling Force and Machining Defects During Trimming
CFRP Curved Surface Structures

Chen Xuemei', Chen Qingliang', Zhou Jingwen®, Chen Yan®, Fu Yucan*
(1. Chengdu Aircraft Industrial (Group) Company, Chengdu, 610091, China; 2. College of Mechanical
and Electrical Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: The continuous variation of workpiece inclined angle of carbon fiber reinforced polymer
(CFRP) curved surface structures could result in machining defects such as burrs and delamination. In
order to investigate the influence of workpiece inclined angle on the machinability of CFRP curved sur-
face structures, down milling is conducted on CFRP laminates with various inclined angles by using a di-
amond-coated cemented carbide tool. The milling forces in different coordinate systems and machining
surface deficiency are studied. The results show that the sectional area and average cutting thickness by
pre tooth decrease, and equivalent depth of cut increases with the increase of workpiece inclined angle.
However the volume of material to be removed by pre tooth always keeps constant. The milling forces
in machine coordinate system also keep constant, while the milling forces in workpiece coordinate sys-
tem increase along the direction of workpiece thickness and decrease along the direction of workpiece
length. The defects of workpiece profile and finished surface get severe with the increase of workpiece
inclined angle. The fiber bundles will bend instead of rupture and crack grows into the workpiece along
the fiber direction. The numbers of damaged plies also increase with the increase of workpiece inclined
angle.
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Fig. 1 CFRP curved surface structures with various

workpiece inclined angles and diagram of trim-

ming of CFRP curved surface structures
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Fig. 2 Experimental setup and diagram of measure-

ment of milling force for milling test
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Fig. 6 Machining defects of workpiece profile and finished surface with various workpiece inclined angles
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