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With the increased emphasis on reducing the cost of manufacturing composite structures, secondary bonding or co-curing is an attractive option to eliminate the need for mechanically fastened subassemblies. Lightweight stiffened composite panels and shells are often used in different aircraft structural designs. Accidental damages can arise from the service events or other unexpected actions therefore causing the fiber brakeage, skin delamination or delamination between skin and flanges of web. The possibility to accurately predict damage and progressive failure in structures produced from composite materials is important task in the design of lightweight structures, since failure may occur prior to the designed critical load. In present work has been made investigation of delamination between skin of shell and flanges of a stiffener by experimental testing and numerical analysis. Energy release rate has been evaluated from experimental testing under Mode I and Mode II loading conditions. The investigation has been made with aim to find the parameters for prediction a crack growing under different kind of stiffened shell loading. 

Specimens were manufactured in the form of the co-cured rib stiffened multilayered shell from CFRP (carbon fibre reinforced polymer) composite material. Teflon film insert has been incorporated between rib and shell skin on the one edge of the specimen. The specimens have been cut from manufactured stiffened shell and had sizes width b = 100(0.5 mm and length L=250(1.0 mm. DCB (double cantilever beam) tests was performed in order to obtain the mode I delamination fracture toughness at the interface of the present laminated composite material (Fig.1). 
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Fig. 1. DCB test of stiffened CFRP panel

The experimental investigation of fracture toughness under Mode I loading conditions have been performed taking in account the Japan standards JIS K 7086 (2003) and US ASTM D5528-01 standard [1]. All tests have been performed on the universal testing system Zwick Z100.

The numerical analysis of the structure with has been made using computer code ANSYS/LS-DYNA for explicit analysis of delamination. The energy release rate has been calculated in the damaged zones using Virtual Crack Closure Integral method [2] and so-called Tehnique-B.  A crack front of delamination has been investigated since this one has considerable influence on energy release rate in the composites. A crack front isn’t a straight line and depends as from stiffness of the web flanges, as from directions of layers stacking at the delaminated surfaces. Obtained results showed possibility to predict crack propagation between layers of laminated composites.
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