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Abstract

This paper presents a FEM simulation model for the analysis of cutting

hardened steels using Polycrystalline Cubic Boron Nitride(PCBN) tool. The
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M model

minates th

del is built on an adaptive meshing approach and deformation technique which
ves the excessive mesh distortion problem due to large deformation existing in

chip formation process of cutting. In modeling the chip formation, a pure
Formation technique is employed to address the deficiency of the conventional

built based on chip separation criterion. This method not only

e need of the use of the chip sepration criterion and a pre-defined

barating line, but also achieves a more realistic and reasonable chip formatin

process. In this paper the different tool geometrical parameters’ effect upon

cutting forces is simulated using commercial FEM code ABAQUS/Explicit. It

establishes the emulation of tool cutting process in 2-D orthogonal cutting and

plane strain condition, calculates the analytical models and compares the results,

achieves a considerable reasonable geometrical parameters and morphological

features of chip formation during hardened steel cutting process, which agrees

well with the previous experiments. This has a instructional significance in the

optimization of tool edge design and helps cutting the cost.

Keywords Cutting simulation, ABAQUS/Explicit, adaptive meshing technique,

2-D orthogonal cutting
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