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Evaluation of Ductile Fracture Characteristics Based on Local Approach
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Abstract

Several cell models, so-called local approach, have been proposed as engineering approaches to
numerically simulate ductile fracture characteristics. In this paper, two- and three-dimensional finite
element analyses incorporating both modified GTN and Rousselier models were carried out. Smooth and
notched bars and CT25 specimens were assessed for StE460 and DIN22NiMoCr37 materials which
were quoted from previous researches. Micro-mechanical parameters used
established by fitting the numerical results with the experiments, and J-R curves derived from the

simulations were found to be in good agreement with the corresponding experimental results.
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Fig. 1 Load vs. reduction of diameter curves
(StE460 notched bar specimen)
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Fig. 2 Load vs. reduction of diameter curve
(DIN22NiMoCr37 smooth tensile specimen)
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Fig. 3 2-D FE models of notched bar specimen

Fig. 4 3-D FE models of CT25 specimen
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Fig. 5 2-D FE results of StE460 notched bar
specimen (Modified GTN model)
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Fig. 6 2-D FE results of StE460 notched bar
specimen (Rousselier model)
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E_ Element failure indicator (0.0 if f<f;, 1.0 if f=f;)

Fig. 7 Crack growth using FEA (a) void volume
fraction, (b) calculation of crack growth using
stress distribution
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(&) Modified GTN model (b) Rousselier model
Fig. 8 J-R curve calculated by 2-D FEA (StE460)
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Fig. 9 Comparison of 3-D FEA and test results
(Modified GTN maodel)
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Fig. 10 Comparison of 3-D FEA and test results
(Rousselier model)
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Fig. 11 2-D FE results of DIN22NiMoCr37 notched
bar specimen (Modified GTN model)
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