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Abstract 

Carbon fibre-reinforced plastics (CFRPs) are being increasingly used in aerospace structures, in particular due 

to their excellent strength to weight ratio. However, due to the potential for impact due to bird strike, hail stones 

or runway debris, impact performance of CFRPs is of particular concern. Although impact damage may not 

cause immediate failure, it can weaken a structure significantly [1-4]. If the strength falls below the working 

load of the component, catastrophic failure could occur. Therefore, the effect of the damage on the structural 

integrity must be understood and corresponding action, such as repairing the structure, should be undertaken. 

Given the relative high cost of CFRPs, replacement of parts which have sustained impact damage is not 

economical, so repair is a preferred solution. However, understanding the damage resistance of composite 

repairs is complex, but is required to ensure the safety of repairs on commercial aircraft. 

My research focuses on the impact and repair performance of CFRP material. Drop-weight tests are performed 

at a variety of impact energies on both pristine and repaired samples. Force-time and displacement-time data 

is measured to allow comparison between sample behaviour and to enable potential load drops, corresponding 

to damage initiation, to be identified. Portable ultrasonic C-scan equipment is used to quantify delamination 

damage area and produce C-scan maps. These maps, which show the delamination area present at different 

depths through the thickness, are compared between samples. Slow motion cameras are used to record 

impacts, both from above and in the horizontal plane, allowing detailed analysis of the deformation process 

during impact. 

With a detailed understanding of the behaviour of pristine and repaired CFRP under impact conditions, the 

design of the repair can be optimised. This can allow both safe and economical repairs to become available in 

future within the aerospace industry. 
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