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Abstract

This paper presents a micro-mechanical model of ductile fracture for the APl X65 steel using the Gurson-
Tvergaard-Needleman (GTN) model. Experimental tests and FE damage simulations using the GTN model
are performed for smooth and notched tensile bars, from which the parameters in the GTN model are
calibrated. As application, the developed GTN model is applied to simulate small-sized, single-edge-cracked
tensile and bend bars, via three-dimensional FE damage analyses. Comparison of FE damage analysis results
with experimental test data shows overall good agreements.
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Table 1 Chemical composition of the API X65 steel.
Elements (wt.%)

C P Mn S Si Fe Ceq
0.08 | 0.019 | 1.45 | 0.03 | 0.31 | Balance | 0.32

Table 2 Calibrated micro-mechanical parameters of
the GTN model for the API X65 steel.

Parameter | Parameter
setl set 2
. o} 1.5 15
Material parameter % 1 1
&N 0.3 0.3
\Void nucleation S 0.1 0.1
fy 0.0008 0.0
. f 0.000125 | 0.000125
Void °
f. 0.015 0.003
growth/coalescence f 005 0.18
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Fig. 5 Single-edge-notched bars in (a) bending (SE(B)),
and (b) tension (SE(T)), unit (mm).
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Fig. 6 Experimental load-displacement records for (a)
SE(B) and (b) SE(T) bars.

Fig. 7 Two-dimensional FE meshes for damage
analyses
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