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Finite Element Prediction of Damage in Bulk Metal Forming

Based on Lemaitre’s Damage Mechanics Model
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Abstract

In bulk metal forming process, it is very important to predict the distribution of stress and strain in the
workpieces, however, it is also necessary to predict the damage mechanics in the work piece often the forming process.
The early equation for prediction of damage model concentrated on the macroscopic level, which comes from the
observation such as the equation of fracture that are bared on plastic work done or fracture mechanics. After the
evolution of technology on computer in the numerical manipulation and simulation, the equation for prediction of
damage model has focused deeply in the microscopic level such as damage mechanics, which resulted in higher
accuracy of the predicted results. Thus this research is concerning about the study of damage prediction in bulk metal
forming process by using the equation of damage mechanics that had been proposed by Lemaitre-Based Damage
Mechanics Equation. This Lemaitre-Based Damage Mechanics Equation had been approved for it high accuracy in the
damage prediction. The equation is based on the method of continuous damage mechanics (CDM) and this research is
presented. The damage model used the effective stress to predict fracture in work piece by, which is simulated the

model by Finite Element Method program MSC.Superform2002. In the upsetting process of pure copper workpiece

99.99% at the temperature of 500°C, the results are shown in the distribution of contour plot for different damage

during the upsetting process, which represented the accumulated level of the damage value.

Keywords : Lemaitre-Based Damage Mechanics Equation, Finite Element Method, Bulk Metal Forming
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