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A very important issue for agricultural mechanics is the question of the motion of a particle in the 
environment. This question arises, for example, when considering the movement of soil along the blade 
of cultivator paws. The soil particle, which is formed after loosening, interacts with the blade of the 
working member. At the same time, it begins to move under the influence of the environment, which is 
also ground particles, which, after loosening the soil, begin to interact with this particle. The interaction 
of a particle of soil and the environment leads to a change in the mass of the particle. The equation of 
motion of a point with variable mass is equation I.V. Meshcherskiy. 
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The general case of the motion of a material particle of soil of variable mass along a rectilinear cutting 
edge of a working organ is investigated, which moves rectilinearly in the soil at a speed pV t . Taking 

into account the displacement of the soil in the lateral direction, the differential equations of the particle 
motion are registered as a function of the angle of the blade, on the basis of which the dependence of the 
change in the mass of the particle on the velocity of the working member is obtained. It is 
mathematically proven that the mass of the soil particle increases with decreasing its velocity, and vice 
versa, what actually happens and is directly related to the phenomenon of crumbling of the soil. Limits 
are found on the angle of inclination of the blade of the working member, in which the point can move 
along the blade. The ratios of the parameters of the process of motion of the soil particle along the blade 
are selected, under which the mass of the material point can both increase, which is due to the sticking 
effect and to decrease. 
Numerical analysis of the motion characteristics of a material point, carried out for specific conditions, 
confirms the necessity of using this mathematical model and its further improvement. 

Key words: particle of soil, variable mass, model, crumbling of soil.
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