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Simulation research of laser-assisted machining of Vitl metallic glass

based on D-P constitutive model

Jin Meng, Zhao Yan, Zhao Guangguang, Fu Jiabin, Wang Jiachun
(School of Mechanical Engineering, Yanshan University, Qinhuangdao 066004 )
(Heavy-duty Intelligent Manufacturing Equipment Innovation Center of Hebei Province, Qinhuangdao 066004 )
Abstract

Metallic glass is a typical hard-to-machine material. In order to improve the cutting performance, the tempera-
ture-sensitive characteristics of strength and hardness are used. Laser-assisted machining of metallic glass is pro-
posed, and simulation is carried out on Vitl metallic glass. In view of no accurate material constitutive model of
metallic glasses in finite element software, D-P constitutive model of Vitl metallic glass is constructed. By compa-
ring the cutting force with simulation cutting force, it proves the accuracy of the model. The laser source can’t be
directly defined and loaded in the finite element software, so the laster source code is written by Fortran language
and embeded into the finite element software. Then the gradient temperature field of laser-heated Vitl metallic glass
is loaded into the two-dimensional cutting simulation model of metallic glass and cutting simulation is advanced.
When comparing with normal cutting at the given parameters, the results show that the highest temperature of laster-
assisted machining of Vitl metallic glass is reduced by 15. 1% and the maximum Mises stress by 23.3% and the
cutting force by 36. 1% . And there is a small fluctuation range during stable cutting of the cutting force that proves
that the use of laser-assisted cutting to improve the machinability of metallic glass is an effective method.

Key words : metallic glass, D-P constitutive, laser-assisted machining, simulation research, cutting force
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