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Prediction of the Brittle Damage Evolution

in Extrusion/Forging Die

E.G. Yoh', Y.S. Lee”, K.H. Na™

ABSTRACT

The failure of die often occurs as a result of growth of microcracks - referred as a brittle damage. In

this study, an analysis of brittle damage evolution coupled with the elastic finite element analysis of die

deformation is presented. A local transformation from the tractions of a workpiece mesh to those of a

die mesh is developed. The brittle damage is defined as a vector considering the shape of common

microcracks in the brittle metals and the damage function suggested by Krajcinovic is utilized.

Applications of the proposed model to modeling damage evolution in the extrusion die and forging die

are given and the characteristics of brittle damage evolution in die are in detail examined.
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Fig. 3 Magnitude and orientation of maximum
damage simulated along a strain path

Fig. 1 Physical representation
of @, B field damage -
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Fig. 2 Distributions of (a) «-field, (b) B Fig. 5 Distributions of (a) e-field, (b) A

—field damage simulated with the initial
path and () a-field, (d) BA-field orientation of 87 = 0° and (c) a -field
damage simulated along a strain path (d)B-field damage simulated with the
initial orientation of § “= 45°

~field damage simulated along a stress
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