Peridynamics simulation of particle fracture
embodying defects

Nicolas Blanc*!, Xavier Frank!, Claire Mayer-Laigle!, Farhang Radjai®*?, and Jean-Yves
Delenne!

1Ingénierie des Agro-polymeres et Technologies Emergentes — Centre de Coopération Internationale en
Recherche Agronomique pour le Développement : UMR62, Institut National de la Recherche
Agronomique : UMRI1208, Université de Montpellier, Institut national d’études supérieures
agronomiques de Montpellier — France
2Laboratoire de Mécanique et Génie Civil (LMGC) — Université de Montpellier, Centre National de la
Recherche Scientifique : UMR5508 — CC 048 Place Eugene Bataillon, 34095 MONTPELLIER CEDEX
5, France
3Multiscale Material Science for Energy and Environment — United States

Abstract

During grinding, granular materials are submitted to different mechanical loads leading
to the failure of particles depending on the mechanical properties of the materials, the inter-
actions between the particles in the bulk, and the presence of heterogeneity inside the grains.
In particular, the presence of defects influences directly the strength of the particles and are
often the weak points where the fractures are initiated.

In this study, we investigate the failure of 2D round particles using peridynamics simulations

).

Defects are introduced as 1D inclusions of lower toughness. Particles of different sizes are
loaded quasi-statically between two plates and the probability of failure are investigated in
terms of Weibull distribution [2]. The variation of yield stress with particle size is also in-
vestigated. The same procedure is applied to study the effect of dynamic loading by varying
either the mass or the speed of an impactor. In both cases, thanks to a Floodfill algorithm
the crack patterns and fragment size distributions are studied and compared.
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