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Analysis of the Stress Intensity Factors for Integrally Stiffened Cracked Panel

ZHOU You
(AVIC Chengdu Aircraft Design & Research Institute, Chengdu 610091, China)

Abstract: Based on the three-dimensional cracked finite element models, the influences of the stiffener to plate area
ratio and the stiffener height to width ratio on the stress intensity factors of centrally through-the-thickness crack within the
integrally stiffened panel are systematically investigated. The numerical results show that rational stiffener size can effectively
weaken the stress intensity factors at crack tip, thus prolonging the fatigue life of the structure. When the stiffener to plate
area ratio is constant, the stress intensity factors will increase with the increasing of the height to width ratio when either the
stiffener height or width is less than or equal to the plate thickness; furthermore, the stress intensity factors will decrease with
the increasing of the height to width ratio when both the stiffener height and width are larger than the plate thickness. The
conclusions can provide reference for the damage tolerance design and assessment of the integrally stiffened cracked struc-
tures. Based on large numbers of finite element systematic calculation results, an empirical formula calculating SIFs at the
crack tip within the plate is obtained for engineering application.

Key words: stress intensity factor; integrally stiffened panel ; stiffener to plate area ratio; stiffener height to width ratio;

crack-arrest property





