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Abstract
The behaviour of powders at the bulk scale is fundamentally influenced by

microscopic interactions among individual particles and their surrounding media.
To predict this behaviour from particle-level properties, the discrete element
method (DEM) offers a powerful approach. DEM simulates particle motion based on
Newton's laws, incorporating interparticle forces such as mechanical contact, van
der Waals, electrostatic, and liquid bridge forces to capture the complex behaviour
of cohesive powders. This talk presents a systematic evaluation of DEM models that
integrate these forces to predict typical bulk behaviours in cohesive powders. Key
aspects are highlighted, including how particle properties influence interactions
and their effect on bulk behaviour. Recent advancements in modelling deformable
and irreqular particles, coupled DEM-fluid simulations (e.g., with CFD and Lattice
Boltzmann methods), and emerging applications are also discussed. The talk
concludes with an overview of challenges and future perspectives for DEM in
modelling powder behaviour.
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