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Abstract

The mechanical behavior of a wide range of polymers and soft biological tissues is characterized by a damage
mechanism referred to as the Mullins effect. From an idealized point of view, these materials exhibit an initial
stress response upon primary loading, which is then permanently softened in unloading and reloading until the
previous maximum level of loading is exceeded again [1]. Several constitutive models have been proposed for the
description of the Mullins effect [2,3]. It is nonetheless common to disregard this type of softening based on the
observation that repeated cycling leads to stable material behavior, i.e., additional cycles do not significantly alter
the stress trajectory [4,5]. In many works, a constitutive model is then fitted to this stable but damaged material
response without explicitly resolving the Mullins effect. For such a simplification to hold, the following is tacitly
assumed: the maximum loading that a material point experiences during a general deformation is comparable to
the maximum loading in the experiments used for calibration. In this contribution, we investigate the validity
of the aforementioned assumption. To this end, we calibrate two distinct material models using the same set of
experimental data. One model explicitly resolves softening and is therefore calibrated to the entire data set. The
other model is only fitted to a single unloading and reloading cycle, neglecting primary loading and the Mullins
effect. We then compare the predictions of both material models in a boundary-value problem not previously used

in calibration. The subsequent discussion of the results highlights the interplay between theory and experiment.


https://docs.google.com/spreadsheets/d/1aFAOtdZp-YuB2-6xBzDjnfzj1DFytjk4/edit?gid=2053523675#gid=2053523675
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