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The use of composite materials in the aerospace industry has been growing extensively due to their 

excellent strength properties, low specific weight, and fatigue resistance. Yet their failure mechanisms 

is one of the most complex in the material world and makes it difficult for engineers to design composite 

structures, hence the importance of understanding the crack propagation in different architectures.An 

experimental study was carried out to investigate the effect of material architecture on the damage 

evolution and comparing different methods for finding the relationship between the fracture resistance 

and the crack propagation (the crack resistance curve, R-Curve) in carbon/epoxy composite laminates 

through Overheight Compact Tension (OCT) tests.Three representative lay-up configurations were 

designed for unidirectional (UD) laminates: a hard (cross-ply), a soft (±45°) as well as a dispersed quasi-

isotropic (QI) laminate. The tests were carried out using various measurement techniques such as 

Digital Image Correlation (DIC) and Acoustic Emission (AE). Interrupted tests were carried out at distinct 

phases of loading to determine and highlight the damage state of the specimens using X-Ray Computed 

Tomography. UD architectures exhibit extensive subcritical damage prior fiber fracture in the form of 

transverse microcracking and delamination throughout the laminates. Additionally, three method to 

determine R-Curves were applied and compered by extracting the compliance using the experimental 

POD curves that were obtained in these experiments. 
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