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Fig.3 Crack growth approach(the top and bottom surfaces are overlapped, they are separated for view purpose)
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Influences of Loading Mode and History on Interlaminar Fracture of Composite
Materials

Wu Mengxuan, Xu Wu
Shanghai Jiao Tong University, Shanghai 200240, China

Abstract: Interlaminar fracture toughness, as a crucial indicator for evaluating a material's resistance to delamination
propagation, plays a vital role in the design and analysis of composite aircraft structures. However, experimental
studies have shown that fracture toughness is influenced by the loading mode and loading history, rather than an
inherent material property. This paper extends the recently proposed finite crack growth energy release rate to
consider the anisotropic plasticity of composite materials. The interlaminar fracture behaviors under Mode | and Mode
Il loading conditions are investigated experimentally and numerically. This paper finds that the crack growth behavior
under Mode Il loading (end-notched flexure, ENF) can be well predicted by using a single critical finite crack growth
energy release rate calibrated by the Mode | (double contilever beam, DCB) test. This means that it is sufficient to
conduct a DCB test to forecast the experimental results of the same material under ENF conditions. Additionally, the
critical energy release rate provides a quantitative explanation for the significant differences in classical Mode | and
Mode Il fracture toughness and the occurrence of hysteresis loops with peak load reduction during Mode Il cyclic
loading and unloading processes.

Key Words: interlaminar fracture; loading mode; finite crack growth energy release rate; crack growth prediction;
loading history
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