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Research on Micro-cutting Burr Based on Strain Gradient Theory

Wang Quanyi, Ding Hui,Cheng Kai,Zhao Liang

Abstract: In the micro-cutting process, in order to more accurately study the effect of material size effect on the

height and width of the burr,the traditional Johnson-Cook constitutive model is corrected based on the strain gradient theo-

ry,and then introduced it into the finite element software ABAQUS by using the subroutine vumat to simulate the exit burr.

The simulation results show that taking material size effect into account,the maximum stress value in the shear deformation

zone will decrease with the increase of the cutting thickness, and the maximum stress value will be approached when the

material size effect is not considered. Taking the material size effect into account, the cutting force in the horizontal direction

becomes larger,and the height value and the width value of the exit burr are both larger than the corresponding values when

the material size effect is not considered.

Keywords : strain gradient theory ;material size effect;exit burr
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