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Theoretical modeling of oscillatory motion of beet tops harvesting machine which is frontally-mounted on 
integral arable and row-crop tractor HTZ-16131 

Using of the frontally-mounted beet tops harvesting machines with rotary cutting units, as well as a 
significant increase in speeds of harvesting  cause intense oscillations in its longitudinal vertical plane, which 
reduces the quality of the pruning heads of root crops and causing significant loss of beet tops.  

Therefore there is a need for theoretical study of oscillatory motion in the longitudinal vertical plane of 
beet tops harvesting machines, which frontally-mounted on wheeled tractor. To do so developed a mathematical 
model of motion of beet tops harvesting machine, based on the use of the initial equations of dynamics in 
Lagrange form of the 2nd kind.  

According to the elaborated equivalent circuit chosen and generalized coordinates and performed the 
necessary mathematical transformations was obtained a system that consists of two nonlinear differential 
equations that describe the oscillations of the rotary cutting device of beet tops harvesting machine in 
longitudinal vertical plane while moving its pneumatic gauge wheels on a rough surface of the soil. 
beet tops, rotary cutting unit, tractor, oscillation, differential equations 
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Theoretical research the cooling process of grain material when moving in layer vibrocentrifugal 

The purpose of research – create a mathematical description of the thermal and mechanical processes 
during cooling of the grain material pneumovibrocentrifugal layer. 

Dimensional mathematical model describing the thermal processes in the cross-flow grain and the air 
has been developed. The analysis which made it possible to obtain a differential equation of grain cooling 
dynamics and the formula for calculating the change in the temperature of grain in time. 

By analyzing the movement of a point on the inner surface of a rotating cylindrical sieve, which 
performs vertical harmonic oscillations were obtained image velocity depending on the flow of grain from the 
airflow and rotation frequency of the sieve. 

As a result of theoretical investigations established simplified mathematical model of grain cooling 
processes in rolling vibrocentrifugal layer when exposed to air cross flow. These formulas and graphics that 
allow you to define the parameters of thermal and kinematic modes of operation of the cooling unit. 
pneumovibrocentrifugal apparatus, grain material, cooling, cross-flow movement, annular layer 
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