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Research Development of Application of Finite Element Method on

Cutting Process

ZHANG Song'?, LI Binxun'"?, LI Quhao'*, MAN Jia'?
( 1. Key Laboratory of High Efficiency and Clean Mechanical Manufacture, Ministry of Education,

Shandong University, Jinan 250061, China;

2. Key National Demonstration Center for Experimental Mechanical Engineering Education,

[ABSTRACT]

Shandong University, Jinan 250061, China )

Benefited from the recent development of the high-performance computer and software for finite ele-

ment analysis, numerical modelling has become one of the efficient tools to help understand cutting mechanism, study

tool wear and improve surface quality during machining process. Commonly used material constitutive models are sum-

marized, and analyze several key factors encountered when establishing the cutting simulation model. A systemic intro-

duction of the recent research development involved in chip formation, cutting temperature, cutting forces, tool wear,

tool design and residual stress prediction as well as microstructure evolution simulation was addressed. Finally, toward

the existing challenges in cutting simulation modeling, the future scope and hot issues needing further study in this field

were outlined.

Keywords: Finite element model; Chip formation, Cutting force and cutting temperature; Residual stress; Surface quality
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