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Feasibility Study on Ultrasonic Assisted Turning of Three-Dimensional

Woven Carbon Fiber Composite
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(1 Key Laboratory for Precision & Non-Traditional Machining of Ministry of Education, Dalian University of Technology, Dalian 116024 )

Ma Fujian' Guo Dongming' Fang Sheng’ Ren Yujiang'

(2 National Key Laboratory of Advanced Functional Composite Materials Technology, Aerospace Research Institute
of Materials & Processing Technology , Beijing 100076 )

Abstract Based on the inhomogeneous and anisotropic nature of three-dimensional woven carbon fiber compos-
ite, the turning surface is classified to four kinds of typical surface. Three-dimensional woven carbon fiber composite
was machined by ultrasonic assisted turning and common turning with three different cutters. The evaluation method of
surface quality was established by investigating the surface roughness variation law of four kinds of typical surface. Cut-
ting force and tool wear in the ultrasonic assisted turning and common turning were studied. The results show that ul-

trasonic assisted turning can effectively improve surface quality, decrease cutting force and prolong tool life as contras-

ted with common turning when machining three-dimensional woven carbon fiber composite.
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Fig.1  Schematic diagram of experiment setup
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Tab.2 Experiment parameters of surface roughness
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Fig.4 Surface roughness of four typical surfaces (CBN tool)
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Fig.5 Surface roughness of four typical surfaces (KW10 tool )
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Tab.3 Experiment parameters of turning force
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Fig.8 Cutting force of ultrasonic assisted turning and common turning
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