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Serhii Stepanenko, DSc., Senior Researcher, Serhii Trimbach, Applicant 
Institute of Mechanics and Automation of Agroindustrial Production, National Academy of Agrarian Sciences of 
Ukraine, Glevakha, Ukraine 
Mathematical Modeling of the Process of Forming Granules From Bulk Materials in 
Ring Matrix Granulators 

Based on the mechanism and kinetic regularities of granule formation from bulk materials, a 
mathematical model of the process occurring in ring matrix granulators has been developed. The studies have 
shown that the process of granulation of bulk materials is stochastic, as the resulting granulometric composition 
is polydisperse, and this is explained by the uneven granulation process, which depends on the physico-
mechanical properties of the binding material, directly from the particles of bulk material, as well as phenomena 
such as coagulation and destruction, wear, and deformation. 

During the study of the mechanism of granule formation from bulk material, it was established that the 
layering of layers on the surface of a cylindrical granule occurs along a spiral curve. In all cases of the influence 
of the geometry and dynamics of the rotary motion of the ring matrix, the shape of the granule approximates a 
cylinder, except for strongly deformed granules. A mathematical model was developed that generally reflects the 
dynamics of asymmetric granule growth due to its compaction and deformation. The obtained equations describe 
the process of forming granules from bulk materials in ring matrix granulators. 
granulation, mechanism of granule formation, physico-mechanical properties, kinetic regularities, 
mathematical model 
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