
Generalized interfaces via weighted averages

Soheil Firooz1, Paul Steinmann1 and Ali Javili2

1 Institute of Applied Mechanics
University of Erlangen-Nuremberg

Erlangen, Germany
e-mail: soheil.firooz@fau.de, paul.steinmann@fau.de

2 Department of Mechanical Engineering
Bilkent University
Ankara, Turkey

e-mail: ajavili@bilkent.edu.tr

Key Words: Interphase, Weighted average, General interface, Interface position

ABSTRACT

Finite-thickness interphases between different constituents in heterogeneous materials are often
replaced by a zero-thickness interface model. Well-established interface models intuitively assume
that the interface layer is situated exactly in the middle of its associated interphase [1,2]. Fur-
thermore, it is commonly accepted that this assumption is necessary to guarantee the balance
of angular momentum on the interface. While the interface may coincide with the mid-layer of
a uniform interphase, we argue that this assumption fails to sufficiently capture the behavior of
graded or inhomogeneous interphases. This presentation introduces a novel formulation of the
general interface model accounting for arbitrary interface positions. We rigorously prove that the
interface position does not necessarily have to coincide with the mid-layer in order to satisfy the
angular momentum balance [4]. The analysis here leads to a unique definition of the controversially
discussed interface configuration. The presented general interface model is essentially based upon
the weighted average operator instead of the commonly classical average operator. The significance
of the interface position is demonstrated via a series of examples where the interface position is
identified based on a full resolution interphase. The proposed framework is geometrically exact
and suitable for large deformations. Our presentation reveals several unfamiliar aspects of het-
erogeneous materials embedding interfaces and provides a deeper understanding of size-dependent
behavior of materials.
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