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Damage Model for Simulating the Effect of Material Properties on Ductile Crack Growth Resistance
—Simulation of Ductile Crack Growth—

Takuya FUKAHORI, Mitsuru OHATA, Fumiyoshi MINAMI, Yoichi KAYAMORI and Takehiro INOUE

Synopsis : This study develops a damage model for characterizing the ductile crack growth on the bases of observation of micro-void nucleation for re-

cent structural steels.

The resistance to ductile crack initiation is controlled by a local strain at the tip of a notch or a fatigue pre-crack of a specimen. On the

other hand, ductile crack extension is controlled by a stress triaxiality dependent critical strain for ductile failure obtained by tension tests of

circumferentially notched round-bar specimens. In steels used, the main process for ductile failure is nucleation of micro-voids, whose size is

in the order of 1 um, that are generated at the final stage of ductile failure. According to these observations, a damage model is proposed for

simulating the ductile crack extension.

This model enables the prediction of the crack growth resistance in terms of CTOD for fatigue pre-cracked specimens with two different

crack depth ratios a,/W, where g, is the initial crack length and 77 is the specimen width.

Key words : CTOD-R curve; mechanical properties; ductility; stress triaxiality; micro-voids; damage model; simulation; plastic constraint.
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Fig. 3. “Ductile properties” that mainly control ductile crack initiation and subsequent crack growth resistance.
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Fig. 9. Comparison between critical strains at ductile crack
initiation obtained by experiment and simulation.
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