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Study on the Influencing Factors of Fatigue Crack Opening
Loads Based on DIC
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Abstract: The fatigue crack closure effect significantly affects the accuracy of structural fatigue life predictions. Un-
derstanding how tensile load variations occur during fatigue crack growth is an important topic in fatigue research.
This study focused on DH36 steel and employed digital image correlation (DIC) to examine the crack tip displacement
field. Using the full-field displacement fitting method, the effective crack tip opening loads were determined for
three-point bending (single-edge notched bending, SENB) specimens with different crack lengths. The factors affect-
ing the fitting accuracy were analyzed, and the relationship between the opening load, crack length, and surface
thinning was established. The accuracy of the opening loads determined by the full-field displacement fitting method
was further validated through crack growth rate tests. The results show that the fatigue crack opening load of DH36
steel increases with increasing crack length. Surface-thinned specimens exhibit significantly lower opening loads com-
pared with unthinned specimens.
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Tab.2 Specimen size and number
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15 | B/mm BT aw/mm | KE a/mm | E g/mm
Al 15.0 30.0 1.0 31.0 0.517
A2 15.0 30.0 3.0 33.0 0.550
A3 15.0 30.0 5.0 35.0 0.583
A4 15.0 34.8 0.2 35.0 0.583
Bl 11.0 30.0 1.0 31.0 0.517
B2 11.0 30.0 3.0 33.0 0.550
B3 11.0 30.0 5.0 35.0 0.583
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Fig.2 Crack tip location determination method
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Fig.4 Stress intensity factor of K- load F curve
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