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Abstract. Carbon fibre reinforced composites (CFRC) were widely used in aerospace, civil 
aviation and construction industry. But fatigue behaviour and damage evolution of CFRC 
are difficulties to understand for their special structure characters. For this object, CFRC 
with T700 and EH104 resin were fabricated by different stacking sequence, then the CFRC 
samples were tested in axial tension and cycle loading with frequency of 10 Hz. Results 
shown that damage localization were entirely different. The (0/90)12 sample was more 
sensitivity for stress concentration, comparing with (± 45)12 sample. And transverse 
cracking was formation in 0o layer, then evaluated to delamination with increasing cycles 
for (0/90)12 sample. But delamination propagation with transverse cracks during increasing 
cycles for (±45)12 sample. Fatigue behaviour and damage evolution of CFRC indicated that, 
the critical properties of interfacial strength between fibre and resin, and different layers, 
were determinant fact for CFRC. 

1. Introduction 

Benefit by high specific stiffness, strength and weight, carbon fibre reinforced composites 
were widely used in many territories, such aerospace, civil aviation and construction industry [1]. To 
utilize the full potential of composite materials, their behaviour under various conditions has to be 
determined. However deficiencies of knowledge accumulation in failure analysis and damage 
judgment, it is difficult to give accurate evaluation of realistic accidents, and provide prevent 
methods. Mechanical distribution of stresses occurs during different types of loading, such as 
tension, compression, impact and fatigue. An issue of major concern in failure analysis of 
composites is associated with the occurrence of delaminations or interlaminar cracks with different 
loading models [2]. 

The fatigue models of CFRC have been classified into three categories [3]: first one was fatigue 
life models, based on S-N curves and Goodman-type diagrams, without consider the degradation of 
strength. Second was residual stiffness/strength based phenomenological models. Finally 
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increasing of loading cycles, more closed cracks formatted. The density of transverse matrix 
cracks improve continually, ultimately, delamination crack initiation from interface of different 
layers.  

 4. The damage accumulated process of HKC06 was following: under uniform tensile force, the 
stress component act on fibre direction and normal stress component act on resin matrix. But the 
carrying loading capacity of resin is weak, and first cracking during cycle loading and tension 
loading. The stress redistribution in composites, and new cracks initiation on interface or resin, 
finally, fatigue break is occurrence. 
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