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• Enable simulation of fatigue on macro-scale laminated composite structures

• Build a database of high-fidelity ply-by-ply RVEs with varying layups, defects, loading

• Pre-compute responses of meso-scale RVEs under periodic boundary conditions and simplified cyclic loading

• Homogenise RVEs and combine into continuous responses for a given material system, to be sampled at runtime 

• Initial focus on meso progression  --- macro 
initiation.

• Separate the multiscale framework from 
specific physical models. Allow 
swapping/combination of different models. 

• Focus on interfaces, means of combining 
discrete responses, and means of generating 
the discrete inputs. 
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The University of Bristol have developed an advanced Cohesive Zone Model (CZM) for predicting fatigue delamination in composites. For industrial
applications, the fatigue CZM has been compiled in a user-defined material subroutine in the commercial FEA software Abaqus/Explicit. The fatigue
CZM development is motivated by two key considerations: 1) delamination (interlaminar failure) is the critical failure model in composite structures
under cyclic loading; 2) it is generally accepted that fibre-reinforced composites perform better than metals, but the almost unavoidable
manufacturing-induced defects, e.g. wrinkles and cut-plies, can knock down the fatigue strength of composite structures to a significant extent
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