


“Evaluation and modelling of the fatigue damage behaviour
of polymer composites at reversed cyclic loading”

Objectives
– Analysis of damage behaviour of CFRP under tension and compression on 

fibre-matrix-, ply- and laminate-level
– Experimental and numerical characterisation of tension-compression 

asymmetry
– Influence of tension-induced delaminations on compression behaviour
– Mathematical description of the effects of load reversal, block sequence and 

block length on the damage process
– Extension of existing FEM damage model
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• Transverse cracks remain open in case of residual tension 
stresses 

• Layerwise residual stress evaluation possible
• Cracks open under tension and close gradually under 

compression 
 source for nonlinearities and local change of stress ratio

• Comprehensive fatigue modelling strategies should consider:
– Residual stress state
– Physical damage behaviour (cracking, delamination)
– Damage dependent tension-compression asymmetry

Outlook
• Comprehensive understanding of stress-strain-hysteresis
• Quantification of stress ratio effects and incorporation to existing 

FE-based damage models
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