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Abstract 

The mode I fracture toughness of Dyneema® HB26 was experimentally measured for three 

different loading rates. The experiments showed an apparent increase of fracture toughness 

with increasing loading rate. Based on this information, and available information on the 

through-thickness strength, a cohesive zone model was developed incorporating both, rate-

dependent mode I strength as well as rate-dependent mode I fracture toughness. The model 

was implemented into Abaqus/Explicit and used to reproduce the double cantilever beam 

experiments. A good correlation was found between simulation and experiment. A parameter 

study revealed new relationships between material parameters and the cohesive zone length. 

This is an important finding with respect to mesh-size effects, which supports the practicing 

engineer in selecting appropriate mesh sizes in impact applications. 
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