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Fig.1 Schematic diagram of the high speed cutting experimental equipment
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Fig. 3 Schematic diagram of digital image acquisition module and the actual experimental set-up
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Fig. 4 Instantaneous image of the chip root for 45 steel
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Fig. 5 Microstructures of the chip free surface for 45 steel
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Fig. 6 Microstructures of (a) the chip for Ti-6 Al-4V and (b) the corresponding free surface
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Fig. 8 (a) Strain field of continuous chip; (b) Strain evolving with time for the material near tool tip
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Fig. 9 Study process for the plastic constitutive relation
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On the Application of High Speed Cutting Experimental
Plateform in Mechanics Experiment Teaching

YE Gui-gen', XUE Shi-feng?, DAI Lan-hong”

(1. Department of Engineering Mechanics, China University of Petroleum, Qingdao 266580, China;

2. State Key Laboratory of Nonlinear Mechanics. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Conventional mechanics experiment has been unable to meet the needs of innovative
experiment teaching for postgraduate students. In order to make postgraduate students grasp essential
method and skill of experimental analysis in scientific research, a high speed cutting experimental
system was developed based on split Hopkinson pressure bar loading technology. As a platform of
scientific research, the cutting process can be instantaneously frozen by using this experimental
system, and the strain field and cutting force can be real-time measured, which provides basic
experimental data for study of high speed cutting mechanism. Meanwhile, this experimental system is
also a comprehensive experimental platform. Based on this platform, mechanics experiment teaching,
such as metallographic analysis, force measurement by grating optical fiber, deformation field
measurement and plastic constitutive analysis etc. , can be achieved. The high speed cutting platform
combines mechanics experiment with scientific research, which is helpful for cultivating ability of
independent analysis and research for postgraduate students. This may lay down a solid foundation of
future research work for postgraduate students.

Keywords: high speed cutting; mechanics experiment; cutting mechanics



