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Fiber-reinforced polymer (FRP) composites are highly demanded for numerous applica-
tions in aerospace, automotive or biomedical industries, due to their high values of specific
strength and stiffness, or excellent biocompatibility. Although the FRP are widely applied
in many structures and mechanical components that are subjected to different frictional
contact conditions, the numerical characterization of their tribological response has not
been fully completed. In the literature, some experimental works [1, 2, 3, 4] have studied
the significant influence of fiber orientation on the wear and frictional behavior of FRP
composites. Contact problems where FRP are involved, require more complex contact
laws were micromechanical aspects have to be considered (i.e. fiber orientation relative
to the sliding direction or fiber volume fraction).

This work presents contact constitutive laws for friction and wear modeling in fiber-
reinforced plastics. These laws are incorporated to a numerical methodology which allow
to solve the contact problem taking into account the anisotropic tribological properties
on the interfaces. This formulation uses the Boundary Element Method (BEM) and/or
the Finite Element Method (FEM) for computing the elastic influence coefficients, and
contact operators over the augmented Lagrangian to enforce contact constraints. An
anisotropic wear model is considered, together with an orthotropic friction law [5, 6, 7].
Furthermore, the formulation considers a micromechanical model for FRP that allows
also taking into account the fiber volume fraction or fiber characteristics.

The proposed contact laws and the numerical methodology are applied to study some FRP
materials. In these studies, it can be observed how the fiber orientation, fiber volume
fraction, or sliding orientation affect the normal and tangential contact compliance, as
well as the contact traction distribution and wear evolution.
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