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ABSTRACT

In this work, we deal with the problem of harmonic stress wave propagation through a specimen with
crack taking into account contact non-linearity. The aim is to understand the effect of contact and
friction on the non-linear response after the harmonic wave passes through a cracked sample. The
contact initial-boundary value problem describing the problem of wave propagation is governed by
the wave partial differential equation. A linear elastic material, in particular, an aluminium alloy,
is considered. Spatial discretization is performed by the finite element method with the linear
ansatz. The resulting semi-discrete system of ordinary differential equations of second order is then
integrated in time by an explicit scheme — the central difference method. It is well known that
this time scheme is conditionally stable.

The contact conditions are enforced by the bipenalty method [1], which has the advantage that,
unlike the classical penalty method, it maintains the critical time step of the non-penalized system
by introducing in addition to the stiffness penalty also the mass penalty parameter. By tuning
their ratio, one can maintain a critical time step of the non-penalized system.

Given the dimensions of the specimen and the accuracy requirements on the solution, it is necessary
to choose a very fine finite element mesh and time step, which entails considerable time demands.
In this work, we propose to use the harmonic balance method [2] to speed up the calculation.
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