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Abstract: As a result of the increasing use of carbon 
fiber-reinforced polymers in industry (especially 
aerospace), aspects of the sustainability of carbon fibers 
are becoming more important. There is currently no 
commercially available solution that recycles carbon 
fibers obtained from end-of-life components into a new 
composite component without a major loss of stiffness 
and strength. The processing of recycled carbon fibers 
(rCF) in hybrid yarns is one possible solution to the 
problem. By using friction spinning, hybrid yarns with a 
high carbon fiber content (>90% by mass) can be 
produced with a high fiber orientation. Further 
processing in thermoset compounds shows promising 
results [1].  

Due to the staple fibers and the manufacturing process, 
the mechanical properties of the dry yarns are not 
homogeneous, but stochastic. As the tensile properties 
of the yarns are largely driven by fiber-fiber sliding, 
significantly greater deformations are possible than with 
continuous filament yarns. This enables a much greater 

variety in the forming of textiles made of rCF. This yarn 
behavior and its effect on formability will be investigated.  

The mechanical properties of woven fabrics made of rCF 
hybrid yarns will be presented. In addition, a meso-scale 
modeling approach using beam elements is introduced 
for the simulation of textile behavior. The material 
properties of the yarns will be varied stochastically 
based on experimental data. The irregularity of the 
textiles is reproduced by carrying out Monte Carlo 
simulations. In draping tests on several example 
geometries, critical areas are identified during forming.  
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