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Ductility of Steel Plate with Crack Approaching Hole
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Summary

We should prefer ductility for the criterion to estimate the safety of structures in the case
where the applied net stress is beyond the yield stress. Fracture behaviors of the structural
element with crack approaching stress concentrator like open hole, might be affected by

interaction between crack and concentrator and by plate thickness.
the interaction effects as well as the thickness effects on relation of COD vs.
critical COD and on fracture strains are investigated.

In the present report,
elongation, on
Experiments have been carried out

~ using steel plates with crack approaching circular hole under uniform tension.

Main results obtained are as follows :

(1) The relatlonshlps between COD and &,, elongation averaged in net section, are not

affected very much by either Fr, values or plate thicknesses.

Herey F‘ICI/'_I{IE/G~ e, KI(Z

is stress intensity factor at the crack tip approaching hole.

(2) The critical COD value increases with increasing Fm value and with decreasing plate
thickness, and this thickness effect is more remarkable in “the case where Fp, is large.

(8) The fracture strains (§,); as well as the fracture overall strains of the plates with

large Fj, values are larger than those of the plates with only a crack,
And the fracture strains increase with decreasing plate thickness.

sufficiently large.
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Table 3 Chemical compositions and mechanical
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Fig. 3 Relationship between COD § and elon-
gation &, in various temperatures
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Fig. 4 Relationships between COD § and elon-
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Fig. 5 Relationships between COD and elonga-
tion for different plate thicknesses
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Fig. 8 Triaxialities of stresses in crack tip
zone for different Fj, values
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Fig. 9 Effect of interaction on fracture strains
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Fig. 10 Effect of interaction on fracture
strains (&) in the case of large
plate width
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Fig. 11 Thickness effect on fracture strains
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Fig. 12 Effect of interaction on fracture
overall strains
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