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Physics-mathematical apparatus of elastic-damper interaction of seeds under the action 
of a vibrating sieve 

The aim of the research is to develop a physical and mathematical apparatus for the elastic-damper 
interaction of seeds under the action of a vibrating sieve. The studies were carried out using methods of 
analytical geometry, theoretical mechanics, and molecular dynamics. 

Contact phenomena are one of the most interesting problems of studying molecular dynamics. The 
complexity of the problem with contacts is due at least to three aspects. The first aspect is the nonlinear limiting 
state in the contact region due to the restriction of permeability. Parameters of the contact area include slip mode, 
voltage distribution, shape and size of the area, and other unknowns for analysis. The second aspect is a 
description of frictional phenomena, which usually do not have simple solutions. The third aspect is the material 
and geometric nonlinearity. Taking these aspects into account, the physical and mathematical apparatus of 
elastic-damper interaction in the framework of the movement of seeds on a vibrating sieve was determined 
during the research. 

As a result of the research, a physico-mathematical apparatus for the elastic-damper interaction of seeds 
under the action of a vibrating sieve was developed, which will be used as a basis for the method of discrete 
elements and the penalty approach for identifying contacts and calculating the contact forces of seeds and the 
sieve surface. Contacts of seeds between themselves and the sieve surface under various conditions of damping, 
friction and adhesion are considered. 
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