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In this study, dynamic delamination of unidirectional curved CFRP laminates is investigated 

using 3D finite elements in explicit analysis. Cohesive elements are utilized to simulate both 

delamination initiation and propagation. Also, general contact interaction is assigned to prevent 

penetration of adjacent layers under large displacements. The simulations are based on the 

experiments of Tasdemir [1]. Delamination initiation is observed to occur exactly at the center 

of the specimen along the width direction and then propagate to the edges and arms (Figure 1a). 

Crack tip speed as a function of the crack extension from the center of the curved region for 3D 

crack tip at the center and the free edge are shown in Figure 1(b), both reaching intersonic crack 

tip speeds. 3D finite element analyses of dynamic delamination in curved unidirectional CFRP 

laminates revealed that the crack propagation speeds inside the laminate vary as edge crack 

travels faster than the center crack. The evolution of the contact region is behind the 

delamination front is discussed.   

  

Figure 1. (a) Delamination propagation in 3D FEA, (b) Crack tip speed as a function of the crack 

extension from the center of the curved region for 3D crack tip at the center and the edge. 
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