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Abstract

It has been well known that ductile fracture of steel is accelerated by triaxiality stresses. The characteristics of
ductile crack initiation in steels are evaluate quantitatively using two-parameter criterion based on equivalent plastic
strain and stress triaxiality. Recently, the characteristics of critical crack initiation of steels are quantitatively estimated
using the two-parameter, that is, equivalent plastic strain and stress triaxiality, criterion.

This study is paid to the fundamental clarification of the effect of geometrical heterogeneity and strength mis-
matching, which can elevate plastic constraint due to heterogeneous plastic straining, and loading rate on critical
condition to initiate ductile crack using two-parameter. Then, the crack initiation testing were conducted under static
and dynamic loading. To evaluate the stress/strain state in the specimens especially under dynamic loading, thermal
elastic-plastic dynamic FE-analysis considering the temperature rise was used.

The result showed that the critical global strain to initiate ductile fracture in specimens with strength mismatch under
various loading rate can be estimated based on the local criterion, that is two-parameter criterion obtained on
homogeneous specimens under static tension, by mean of FE-analysis taken into account accurately both strength
mismatch and dynamic loading effects on stress/strain behavior.
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Table 1 Chemical composition of HT50 and HT80 steels used
Steel| C Si Mn P S Cu Ni Cr Mo \Y% Ti Nb Al B Ceq | Pem
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HT80|0.1010.26| 0.85 10.004|0.002| 0.23 [ 1.1610.49{ 0.47 10.037(0.016/0.011{0.046|0.0012!0.50]0.25
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Steel S (Y) ST
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