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A mesoscale model for fibre kinking [2] is merged with a model for matrix fracture [1]. The
fibre kinking behaviour is based on fibre kinking theory and finite deformation. The nonlin-
ear behaviour is pressure dependent and is modelled by combining damage and friction on
the fracture plane. The damage and fibre rotation due to kinking growth affects the transverse
behaviour and vice-versa. The model shows efficiency considering the high complexity mech-
anisms involved. For verification the model is tested against micro-mechanical FE simulations
with multi-axial stress states such as 62> — 611 and Tj2 — G611 and against selected component
tests. The combination of both models results in a high definition and physically-based 3D
constitutive model for damage growth and crash of composite materials.
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Figure 1: Left: Model predictions of spatial distributions of kink-band formation under compressive load. Right:
Experimental vs. numerical crushing response for different fibre misalignments and lock-up angles.

References

[1] S. Costa, T. Bru, R. Olsson and A. Portugal (2019) Improvement and validation of a physi-
cally based model for the shear and transverse crushing of orthotropic composites. Journal
of Composite Materials, 53, 1681-1696.

[2] S. Costa, M. Fagerstrom and R. Olsson (2020) Development and validation of a finite de-
formation fibre kinking model for crushing of composites. Composites Science and Tech-
nology, 197, 108236.



