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Abstract

Materials undergoing high strain rate loading, for instance during plate impact experiments, may experience
spalling. For ductile materials such as tantalum, this failure mode takes place by nucleation of voids, growth
and coalescence. Void growth is sensitive to strain rate effects due to viscoplasticity [1] and the inertia of the
void-surrounding matrix [2]. As this microinertia involves a characteristic length scale, coupling it with nucleation
models is challenging. Some models do exist but they may be computationally expensive [3] and are not equivalent
[4] to common nucleation models [5] at low strain rates. To solve these issues, a simplified model for ductile
spalling combining viscoinertial effects and nucleation is developed. Throughout loading, voids are nucleated with
a small nonzero initial radius according to a Weibull distribution of stress thresholds. At each time step, for already
existing voids and newly nucleated ones, a volume average is performed for the radius and radius increase rate.
The homogenization hypotheses are verified by comparing this new model to the response of an assembly of pores,
following the methodology of [3]. A Bayesian calibration [6] is then performed on plate impact experiments: for
the new model and simpler ones (without nucleation or microinertia), simulations are carried out with a hydrocode,

then characteristic points of the free surface velocity curve are extracted. After having built metamodels of these


https://docs.google.com/spreadsheets/d/1aFAOtdZp-YuB2-6xBzDjnfzj1DFytjk4/edit?gid=745985835#gid=745985835

outputs, a Markov Chain Monte-Carlo approach allows computing posterior distributions of the parameters. Finally,

the calibration results are used to compare the ability of the different models to match the experimental data.
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