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The deformation yield criterion of metallic glass in the cutting
process and its experimental verification

Zhang Yan" , Wang Yongxuan® , Zhao Yan", Wang Jiachun” , Lu Jinping”® , Huo Dehong ™
( " School of Mechanical Engineering, Yanshan University, Qinhuangdao 066004 )
( ™ School of Mechanical and Systems Engineering, Newcastle University, UK, NE7 7QH)
Abstract

Taking the yield deformation of metallic glass in cutting as the research object, the Mohr-Coulomb (M-C)
yield criterion originating from the geotechnical field was adopted to solve the problem that the traditional Tresca cri-
terion and the Mises criterion do not reflect the stress sensitivity of metallic glass. In addition, in view of the tem-
perature sensitivity of metallic glass and high cutting temperature in the cutting process, the M-C yield criterion
with temperature correction was applied to the cutting model of metallic glass. The orthogonal experiment on cutting
force shows that, in the three cutting force models established respectively based on the traditional yield eriterion,
the M-C yield criterion without the temperature item, and the M-C yield criterion with temperature correction, the
last one’ s error was smallest (average error of 8.92% ). Tt shows that the M-C yield criterion with temperature cor-
rection can be used to describe the deformation process in cutting metallic glasses. The conclusion provides the the-
oretical foundation for further research on the cutting mechanism of metallic glasses.

Key words: metallic glass, yield deformation, yield criterion, cutting force, temperature correction
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