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The use of carbon fibre reinforced polymers (CFRP) is continuously growing to fulfil the high 

demand of efficient aircraft vehicles due to its advantageous stiffness-to-weight ratio. In spite 

of that, manufacturing of CFRP structures involves more complex process steps in contrast to 

metallic counterparts. As a consequence, manufacturing induced defects like fibre waviness 

may arise which need to be handled in different ways.  

 

In order to enable an early and efficient assessment of manufacturing induced flaws with respect 

to stiffness and strength, a stochastic numerical process will be presented. Due to different kind 

of imperfections, out-of-plane fibre waviness is used as numerical demonstration example. The 

proposed approach uses a finite-element-model based homogenisation method [1] which 

computes knock-down factors (KDF) for strength and stiffness properties of CFRP layers for a 

given laminate stacking sequence on the mesoscopic scale.  

In addition, the deterministic FE model is adapted to consider a complex spatial variability of 

the waviness based on a gaussian random field with given experimental data from the literature 

[2]. To solve the stochastic problem formulation numerically, a Karhunen-Loève-Expansion 

method [3] is used and implemented. The results of a probabilistic study will be shown. Within 

the study, sensitivities of KDF for CFRP material properties e.g. with respect to geometrical 

dimensions were analysed. 
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