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Composite manufacturing processes are often complex 

and process simulation is a way to avoid costly trial-and-

error development. Simulations of composites textile 

reinforcements draping use shell finite elements for 

which the bending behavior is very particular. The fibrous 

composition of the reinforcements significantly reduces 

the bending stiffness compared to classical materials. 

Moreover, the kinematics of the deformation is strongly 

modified and does not follow classical theories such as 

Kirchhoff’s. The objective of this presentation is to show 

that a fibrous shell approach based on the physics of 

deformation and especially on the quasi-inextensibility 

of the fibers makes it possible to correctly model the 

deformation during forming. In particular, the rotation 

of the material normal is simulated in good agreement 

with the forming experiments, which is not the case for 

the alternative approaches that have been proposed for 

composite draping. When the textile reinforcements of 

composites have a significant thickness, the simulations 

are carried out with 3D elements. It is shown that the 

classical approaches of Cauchy type (first gradient) 

are insufficient in the case of fibrous reinforcements. 

Approaches of second gradient or taking into account the 

curvature of the fibers can solve these difficulties.
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