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Numerical simulation of cutting and fine cutting processes
by lemaitre's ductile damage model in conjunction with
large deformation theory

F. Haji Aboutalebi

Assis. Prof., Mech. Eng. Dept., Isfahan Univ., Isfahan, Iran.
P. O. B. 81746-73441 Isfahan, Iran. F.Hajiaboutalebi@eng.ui.ac.ir

Abstract- Damage of metals is a progressive physical process which finally leads to the failure of them. In this study,
first, a coupled elastic- plastic- Lemaitre's ductile damage model combined with large deformations theory is developed
and implemented as a subroutine into ABAQUS/EXPLICIT code. Then, by performing standard tensile and Vickers
micro-hardness tests, mechanical and damage properties for St14 steel are determined. For validation of the damage
model and also identified properties, cutting and fine cutting processes are simulated by the model in two cases of large
and small deformation theories. Comparison of the numerical simulation results and experimental reports show that
Lemaitre's ductile damage model combined with large deformation theory can accurately predict damage evolution,
crack initiation, propagation, and ductile fracture in the metal forming processes with large deformations.

Keywords: Lemaitre's Ductile Damage Model, Large Deformations Theory, Cutting and Fine Cutting Processes, Ductile Fracture.
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1. Strain Equivalence Principle
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1. Effective Stress
2. Plastic Consistency Coefficient
3. Strain Energy Release Rate
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1. Shear Strength
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