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Analysis of Elastic-Plastic Stress Fields near the Crack
Tip under Tension-Compression Loading
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ABSTRACT

In this study, theoretical stress field analysis near the crack tip under tension-compression
loading was performed. The results of the theoretical stress analysis were compared to the
results of Finite Element Method(FEM). From this study, generation of tensile residual stress at
crack tip was proved after 1-cycle of tension-compression loading, and the fracture toughness
and the fracture load of a structure can be decreased by the residual stress.
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Table 2 Calculated plastic zone size
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23
(3533 138 2.76 1.04 414 1.04
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Table 3 Quasi-static A516 Gr.70 carbon steel tensile
properties used in fracture analyses

Yield { Ultimate | Flow | Reference { Reference
strength, | strength. | stress, | stress(oo), | strain{ go), | @ n
(MPa) (MPa) | (MPa) | (MPa) (MPa)

216 385 4305 216 000138 | 041 | 612
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Fig. 11 Two-dimensional FE model for CT specimen.
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