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Abstract

Taking aluminum alloy specimens as the research object, the method of combining the finite ele-
ment simulation software ABAQUS and the crack growth software FRANC3D is used to simulate
the fatigue crack growth test of the aluminum alloy. First, the fatigue crack growth test and optical
microscope crack morphology research are conducted to obtain fatigue crack growth times and
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crack growth morphology; secondly, the experimental static model is established in the finite
element simulation platform ABAQUS; finally, the initial crack is prefabricated based on the crack
growth software FRANC3D, using singularity grid division, using the maximum circumferential
force criterion for crack propagation simulation, and calculating the remaining life with the aid of
the Paris formula. The results found that: the aluminum alloy crack growth test simulation based
on ABAQUS and FRANC3D is in good agreement with the actual crack growth test results; and the
crack growth is judged to be a type I (open type) crack by calculating the stress intensity factor, so
as to obtain a clearer and more effective evolution process of the crack.
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Figure 1. Geometry of the sample
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Figure 2. Fatigue testing machine
B 2. & FHIIHN

Figure 3. Aluminum alloy sample
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Figure 4. Environmental scanning lighting microscope
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Figure 5. Working flow chart of rail fatigue crack model
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Table 1. Finite element model main structural parameters
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Figure 6. Finite element statics model
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Figure 7. Statics analysis result graph
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Figure 8. (a) Crack surface model diagram; (b) Crack front map; (c) Specimen crack location and grid distribution map
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Figure 9. a-n curve of fatigue crack propagation
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Figure 10. Simulation and actual crack face comparison diagram
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Figure 11. Crack classification diagram
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Figure 12. Three kinds of stress intensity factor diagrams
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