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A Study on Prediction of Fatigue Damage Crack Growth for Stiffener
Bonded Composite Laminate Panel

Jung-Ho, Kwon*', Seong-Moon, Jeong**

ABSTRACT: The prediction and analysis procedure of fatigue damage crack growth life for a stiffener bonded
composite laminate panel including center hole and edge notch damage, was studied. It was performed on the basis of
fatigue damage growth test results on a laminated skin panel specimens and the analysis results of stress intensity
factor for the stiffener bonded composite panel. According to the comparison between experimental test and
prediction results of fatigue damage growth life, it was concluded that the residual strength and damage tolerance
assessment can be carried out along to the edge notch crack growth.
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ZA)(impact damage), £4+3]-8-4] B 7} (damage tolerance assessment), E-3HA)| ® 72413 (composite stiffened panel)
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Fig. 1. Configuration and schematic modelling for low speed
impact damage on laminate panel [1].
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Fig. 2. Configuration of stiffener bonded laminate panel with
typical center hole damage including edge notch.
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Fig. 3. Specimen of laminate panel for fatigue damage crack
growth test.

Fig. 4. Test setup for fatigue damage crack growth test.
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Fig. 5. Observation of damage crack growth on CCD camera
and crack surface on SEM.
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Fig. 6. Schematic pattern for damage crack path.
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Fig. 7. Test result of fatigue damage crack growth.
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Fig. 8. Behaviour of fatigue damage crack growth rate.
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Fig. 10. Von-mises stress distribution from FEA results (In the
case of damage crack length of 0.125 inches).
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Fig. 11. Analysis results of stress intensity factors for stiffener

bonded composite panel as a function of damage
crack length using complex potential method.
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Fig. 14. Specimen configuration for fatigue damage crowth
growth test of stiffener bonded composite panel.

Fig. 16. Fatigue damage crack growth pattern for stiffened panel.

Fig. 17. Measurement of damage crack length at circular hole
Fig. 15. Test set-up for stiffened panel. edge notch.
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