
Journal Pre-proof

Adapting a breakage model to discrete elements using polyhedral
particles

Luís Marcelo Tavares, Flávio P. André, Alexander Potapov,
Clóvis Maliska

PII: S0032-5910(19)31106-4

DOI: https://doi.org/10.1016/j.powtec.2019.12.007

Reference: PTEC 15013

To appear in: Powder Technology

Received date: 7 September 2019

Revised date: 13 November 2019

Accepted date: 5 December 2019

Please cite this article as: L.M. Tavares, F.P. André, A. Potapov, et al., Adapting a breakage
model to discrete elements using polyhedral particles, Powder Technology(2019),
https://doi.org/10.1016/j.powtec.2019.12.007

This is a PDF file of an article that has undergone enhancements after acceptance, such
as the addition of a cover page and metadata, and formatting for readability, but it is
not yet the definitive version of record. This version will undergo additional copyediting,
typesetting and review before it is published in its final form, but we are providing this
version to give early visibility of the article. Please note that, during the production
process, errors may be discovered which could affect the content, and all legal disclaimers
that apply to the journal pertain.

© 2019 Published by Elsevier.

https://doi.org/10.1016/j.powtec.2019.12.007
https://doi.org/10.1016/j.powtec.2019.12.007


1 
 

Adapting a breakage model to discrete elements using polyhedral 

particles  

 

Luís Marcelo Tavares1,* tavares@ufrj.br, Flávio P. André1, Alexander Potapov2, Clóvis 

Maliska Jr2 

 

1Department of Metallurgical and Materials Engineering, COPPE-UFRJ, Universidade 

Federal do Rio de Janeiro, Rio de Janeiro, Brazil 

2ESSS Rocky, Florianópolis, Brazil 

*Corresponding author. 

Abstract 

Several approaches have been proposed in the past to describe particle breakage inside 

the DEM environment. The large number of particles dealt with in most operations of 

interest and the associated computing power demanded, however, requires 

computationally-efficient approaches to describe breakage that do not sacrifice accuracy 

in describing the details of the physical phenomenon. The present work describes a 

detailed empirical-phenomenological model that characterizes all relevant aspects of 

body breakage that has been implemented in a commercial DEM package (Rocky DEM) 

using a particle replacement scheme. It describes the size-dependent breakage probability 

distribution, the weakening by repeated stressing events and the energy-dependent 

fragment size distribution. The model has been initially verified from a comparison of the 

analytical model, previously fitted to data, to simulations of single-particle breakage. The 

simulation model is then validated by comparing its results to drop ball test experiments 

on unconfined particle beds, demonstrating very good agreement. 
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