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Abstract 

Polyurea elastomers have gained significant attention as protective materials due to their 

excellent mechanical properties and ability to mitigate high-velocity impacts. Polyureas are 

segmented polymers comprising hard and soft segments that separate due to 

thermodynamic incompatibility. The hard segments form distinct domains stabilised by 

intermolecular hydrogen bonding and dispersed within the soft-segment matrix. While these 

hard domains contribute significantly to mechanical reinforcement, their influence on energy 

dissipation under extreme loading conditions remains an area of research. This study 

investigates energy dissipation in segmented elastomers through chemical modification and 

nanofiller incorporation. Furthermore, a descriptor is developed to quantify changes in 

hydrogen-bonded hard domains during deformation and relate these structural changes to 

energy dissipation performance under high strain-rate conditions. 
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