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Small differences in K Solutions
vield large cumulative differences
in fatigue life

...and large differences in K solutions yield even a larger cumulative difference in fatigue life
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Crack Length (mm)
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Crack Shape Development
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Fatigue Life Predictions Using
New K Solutions
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" Effect on Life — Small Crack. Thin Sheet
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Effect on Life — Small Crack, Thick Sheet
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Effect on Life — Large Crack, Thin Sheet
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N\~ Effect on Continuing Damage Scenario
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N\ Effect on Continuing Damage Scenario
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Effect of r/t — Symmetric Corner Cracks
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Effect of r/t — Single Corner Crack
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* Verification

> hp-version FEA + Splitting Scheme = Accurate K-
Solutions

 Validation

° Fatigue life predictions are slightly conservative

* 5,672,700 K solutions for unsymmetric corner

cracks at a hole subject to tension, bending,
bearing

° Solutions available in tabular form — currently in
AFGROW

» 75— 1.6MB ASCII files

° Source code for multi-dimensional interpolation also
available
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~ Significance

Single vs. Double Cracks
Difference always larger for single cracks

Effect on Fatigue Life

Small cracks in thin sheets: 20-50%
Small cracks in thick sheets: 25-45%
Large cracks in thin sheets: 90-300%
Continuing damage scenario: 125-350%

Effect on Inspections
Possibility of initial inspection not early enough in aircratft life

Possibility of recurring inspections not occurring as frequently as
required

Effect of r/t

Significant for large cracks in thin sheets
Negligible for small cracks in thick sheets



