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ABSTRACT 

Metal cutting research and development is increasingly exploiting Finite Element (FE) models for 
machining simulations. In particular, machining simulation of chip formation, cutting forces, tool 
interface temperatures and ultimately tool wear has been widely addressed in previous studies, cf. 
e.g. refs [1-4]. The general experience is that the reliability of the FE simulation results depend 
largely on the adopted constitutive and friction models, describing the complex material behaviour in 
the vicinity of the cutting edge. Thereby, more advanced models have been implemented in recent 
years. A key feature in the modelling is the representation of ductile fracture, which is generally 
associated with mesh size dependence in the finite element application, cf. ref [5]. Nevertheless, the 
major focus of these developments is normally focused on the assessment of the model performances 
within a certain FE commercial code.  

In this study, reliability and capability of two FE models in two different commercial platforms is 
assessed: ABAQUS/Explicit and DEFORM 2D with implicit formulation. The simulation results 
were compared with the experimental data including chip thickness, tool-chip contact length and 
cutting/feed forces measured when orthogonal cutting IN718 under dry condition. The influence of 
friction coefficients, constitutive and damage parameters were also studied in both FE-codes. In the 
ABAQUS/Explicit implementation we also address the performance of a viscous regularized damage 
model representing the ductile fracture in the context of the well established visco-plastic Johnson-
Cook model combined with the JC-criterion for onset of the fracture.  
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