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Composites are employed in a broad range of contemporary engineering applications.
While these materials show a heterogeneous microstructure, the constitutive behavior is
often regarded as homogeneous from a structural point of view. The derivation of the
effective material response, referred to as homogenization, can be challenging, particularly
when physical nonlinearity comes into play.

A novel homogenization method for viscoplastic materials from the class of standard dissi-
pative solids was recently proposed by the authors [1]. Herein, the reduced-order approach
of the nonuniform transformation field analysis [2] is combined with an incremental varia-
tional principle in the spirit of [3] which relies on the potential structure of the viscoplastic
material model.

While the microscopic displacement field is assumed to be continuous in [1], phenom-
ena such as decohesion at the particle or fiber boundaries are frequently observed in real
composite materials. Therefore, an extension of the method to microstructures with sin-
gular surfaces is intended, requiring a potential-based constitutive model for the interface
behavior.

A well-known reversible interface model defined by a single potential was proposed in
[4] and improved with respect to mixed-mode decohesion in [5]. In contrast to these
models, in the non-potential-based approach of [6], damage and elastic unloading can be
described. These dissipative effects are controlled by a dual dissipation potential in a new
constitutive model lately developed by the authors. For that, the concept of generalized
standard materials was applied to the modeling of interface behavior. Special effort has
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Figure 1: Traction-separation surfaces of the potential-based transversely isotropic cohesive interface
model. The parameters were fitted to the model of [5] with normal work of separation ¢, = 1Jm™2,
tangential work of separation ¢; = 2Jm~2, maximum normal traction t2** = 180 MPa and maximum
tangential traction #{*** = 120 MPa.

been undertaken in order to find a proper description of mixed-mode loading cases for
transversely isotropic cohesive interfaces (Fig. 1). Numerical examples of both, the
constitutive model itself and finite element simulations employing it, will be presented.
Possible size effects in the context of homogenization, emanating from the fact that any
interface model contains a length scale, will be discussed.
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