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THEORETICAL RESEARCH OF  BEET ROOT CROPS HEAD 
CLEANING BY ELASTIC CLEANING FLAIL WHICH IS 

MOUNTED ON HORIZONTAL DRIVE SHAFT 
 

V. Bulgakov, Ye. Ihnatiev 
 

Summary 
The most widespread in the world technology of harvesting sug-

ar beet tops is the topping all green petiole and leaves, its collecting for 
use in biogas production and further scalping of the upper part of the 
root crops head from the tops remains, which is carried out on a root. 
Accordingtothisschemeworksmosttoppingmachinesthataremanufactur
edintheworldtoday. However, research carried out today found that 
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cutting of top parts of root crops heads leads to lost up to 10% of sug-
ar-bearing plant materials. After scalping there is a need for imme-
diate processing of sugar beet root crops, as there is a loss of sugar 
juice and through the cut-off parts in a root crop enter bacteria which 
cause rotting and loss of a root crop. Therefore, a more favorable op-
eration for tops harvesting is not scalping, but heads cleaning from 
tops remains. Therefore, high requirements are imposed to cleaning of 
root crops of sugar beet from tops remains, caused by lack of presence 
on heads of root crops of the green and dry remains, as well as loss or 
damage of root crops heads. The purpose this research is development 
of the general theory of interaction of elastic cleaning flail with sugar 
beet head on a root, in the process of cleaning tops residues when the 
flail is mounted on a horizontal shaft and obtains results of numerical 
modeling of its kinematic and structural parameters In the theoretical 
study were used methods of modeling, higher mathematics and theo-
retical mechanics, in particular theorem of mechanical system kinetic 
energy change, theorem of mechanical system angular momentum 
change, theory of impact, drawing up and the solution in closed form 
of differential equations of motion, as well as programming and carry-
ing out numerical calculations on the PC. As a result of the conducted 
theoretical research the equivalent scheme was developed and the dif-
ferential equation of the movement of the elastic cleaning flail on a sur-
face of root crop head of sugar beet which is mounted on a horizontal 
drive shaft. Based on the conditions for the creation of necessary 
crumpling force and not knocking-out from soil of root crops beet, tak-
ing into account dimensional and mass characteristics of sugar beet ob-
tained new result-expressions to determine the angle of rotation and 
the angular velocity of the rotational motion of elastic cleaning flails 
for different values of its geometric dimensions and shapes: rectangu-
lar parallelepiped and circular cylinder. A new analytical expression to 
determine the crumpling force of beet tops stalks with the spherical 
surface of the sugar beet head. On the basis of numerical modeling on 
the PC were determined rational kinematic and structural parameters 
of sugar beet heads cleaner on a root, which ensure high-quality heads 
cleaning from beet tops residue and not knocking-out bodies of root 
crops from the soil. These parameters include: speed of translational 
motion, which shall not be less than 2.5...3.0 m·s-1, length of the elastic 
flail should not be less than 0.4 m, weight 0.4 kg, drum radius – 
0.25…0.3 m, and crumpling force 90...110 N. 


