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A Study on the Prediction of Fatigue Crack Initiation Life

The fatigue life of a structure can be enhanced by improving the mechanical and metallurgical aspects to
strengthen the material around regions of high stress. Coldworking of holes in structures is one of the mechanical
methods of strengthening material. The material for this research is Al12024-T351 which is used for the primary
member of aircraft. Specimens were tested under constant amplitude loading and residual stresses measured by
X-ray diffraction technique. Fatigue crack initiation life was evaluated by a strain-life equation which was
considered initial residual stress and residual stress rclaxation exponent as a function of the strain amplitude. The
predictions on fatigue crack initiation life were compared with experimental results. A wide range of discrepancies
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between them was found.

Key Words : Cold working(*47F7}8), Residual stress(3-8-21), Relaxation exponent(®]£k=]4%)
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Table 1 Mechanical properties of Al2024-T351
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(MPa) | (MPa) | (MPa) ° ratio
289.7 4414 | 73,798.7 12.0 0.33
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Table 2 Measuring condition of residual stress

X-Ray diffraction Condition
Target Cr
X-Ray source Voltage 35.0kV
Current 1.5mA
Effective focus 22.0mm
U -15°, 0°, 15°
Calculation method sin’¥
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Table 3 Fatigue properties of Al2024-T351

Al12024-T351 9]

Fatigue strength coefficient, 0’ ((MPa) 134
Fatigue strength exponent, b -0.113
Fatigue ductility coefficient, € ((MPa) 0.409
Fatigue ductility exponent, c¢ -0.713
Cyclic strength factor, K'(MPa) 96
Cyclic strain hardening exponent, n’ 0.07
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