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Polyaspartates are a novel class of thermosetting materials with great potential for 

sustainability and environmental friendliness through rapid cure under environmental 

conditions, use of no diluent or catalyst, and reduction of coating layers – without 

compromising the material performance. PASPE-PU networks are formed through 

urea bonds accompanied with aminolysis and conversion of urea bonds into ureido-

carbonyl structures. We will introduce insight into formation mechanism of these 

networks and present design strategies to achieve gelation and structure control.  

 

 
 

The paper conjoins experimental insights with recently developed simulations that 

combine kinetic theory and the statistical approach of the Theory of branching 

processes [1]. Side reactions are incorporated through their effect on the building 

units, which in turn govern the gelation, network evolution, and final material 

properties. The resulting model provides a predictive tool useful for designing realistic 

systems of next-generation polyaspartic coatings and thermosets. 
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