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Behavior of ductile crack initiation with strength mismatch from notch root
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ABSTRACT it has been well known that ductile fracture of steels is accelerated by triaxial stresses.

The characteristics of ductile crack initiation

in steels are evaluated quantitatively using

two—-parameters criterion based on equivalent plastic strain and stress triaxiality. This study provides
the fundamental clarification of the effect of strength mismatching, which can elevate plastic
constraint due to heterogeneous plastic straining, loading mode and loading rate on critical condition
to initiate ductile crack from notch root using equivalent plastic strain and stress triaxiality based on
the two—parameter criterion obtained on homogeneous specimens under static tension. The critical
condition to initiate ductile crack from notch root for strength mismatched bend specimens under both
static and dynamic loading would be almost the same as that for homogeneous tensile specimens
with circumferential sharp notch under static loading.
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Table 1 Welding condition for EGW.

Electro Gas Arc Welding (EGW)

Wire Weld heat input Shield gas

1.6mm¢ Flux wire| 142 153 (kJ/cm) 100%CO,
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Table 2 Mechanical vroverties of steel used.
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Fig. 1 Vickers hardness distribution of welded
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Fig. 2 Geometry and size of 3-point bend
specimens.
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Fig. 5 Mesh division of 3-point bend specimen
used for FE-analysis.
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