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Study on the Influence of Crack Growth Increment on Crack Growth
Stability
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Abstract: In an actual crack extension needs to determine three main parameters in the simulation analysis, including local
crack torsion Angle, local crack growth increment and expanded fitting overhang of the crack tip, and for the crack growth
increment is often according to the requirements of the precision of the calculation results to determine its size, ignoring the
effect of crack growth increment on the stability of crack propagation. To solve this problem, FRANC3D and Abaqus soft-
ware were used to analyze and calculate the crack growth characteristics of Q235 steel CT sample under different crack
growth increments, and two conclusions were drawn according to the distribution of stress intensity factor at the crack tip:
(1) on both ends of the crack near free surface structure, both ends of trend surface stress state, intermediate internal crack in
the plane strain state, the stress intensity factor SIF presents small symmetry distribution on both ends of the large, middle,
made in the case of large crack growth increment at the ends of the central crack and extension value differences, eventually
lead to crack the concavo-convex extension even instability; (2) In the analysis of crack growth, in order to ensure the calcu-
lation accuracy, save calculation time and ensure the stability of crack growth, it is appropriate to select 15%~30% of the
characteristic size of the current crack tip element for the increment of crack growth.
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Fig. 1 Specific flow of fatigue crack propagation analysis
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Fig.2 Schematic diagram of crack propagation
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Fig. 3 Schematic diagram of maximum tensile stress criterion
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Fig.4 Contour dimension parameter diagram of CT sample
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Table 1 Material parameters of low carbon steel Q235
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Fig. 6 Stress distribution at the initial crack tip of the CT sample
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Fig. 7 Schematic diagram of crack growth at different crack

growth increments
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Fig. 8 SIF value and its theoretical reference value of 8 mm prefabri-

cated crack tip of CT sample
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Fig. 9 SIF results and theoretical calculation results of each expansion

step under different expansion increments
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