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The further intensification of the modern development of agricultural production is 
possible based on the mechanization of all of production processes. It can be achieved by 
ensuring of development and implementation modern highly efficient harvesting technologies 
of products of crops, including and roots.  

One of the most time-consuming operations in the technological process of production 
of root crops is harvesting of haulm. 

Modern directions of development of single-phase self-propelled bunker machines for 
cleaning root crops anticipates modular principle of their construction.  

The first stage of single-phase harvesting technology of root crops is a two-step method 
of picking haulm. It's harvesting of main body of haulm by rotary haulm cutter with the 
following cutting of residues of haulm by cutter heads root crops like "passive knife-passive 
copier" [1, 2]. 

The problem of increase of technical level of haulm harvesting modules remains the 
particularly relevant in the terms of further development of root crop machinery. The main 
criteria for evaluation of modules is the quality indicators of cutting tops. 

Therefore developing and improvement of structural-layout schemes of machines 
(modules) and justification of parameters of their working bodies should be carried out taking 
into account the specific features of the process.  

This is especially important and actual in terms of providing the necessary quality 
indicators in accordance with the requirements. 

The cutter of heads root crops (like "passive knife-passive copier") not ensure of 
required quality indicators of cutting.  

The number of partially pulled out from the soil root crops during the contact 
interaction of the copier, knife and a heads of root crops exceeds 1.5% [3, 4].  

For decrease the number of partially pulled out root crops by copier and a knife we 
proposed an improved construction of cutter heads of root crops. 

Were carried out comparative experimental studies on the field to determine of 
technological efficiency of using construction of improved cutter that is installed on machine 
for harvesting haulm. 

It was investigated in three ways:  
- a serial cutter of heads root crops (firms «Kleine», «Moreau», «Tim» and etc.);  
- cutter of heads root crops which has a spring-loaded knife and cutter of heads root 

crops which has a spring-loaded knife and copier is installed on shock absorber in the form of 
an elastic plate. 

Variable factors of two-factor experiment were accepted:  
- speed of machine (vehicle) 1.2...1.8 m / s;  
- the height of the root crops in relation to ground level 3...9 c.  
The regression equations which received after processing of general sample of the 

experiments are received. They describe the dependence of the number of partially pulled out 
from the soil root crops for three types of cutter heads root crops: 

- of the number of root crops as a percentage (the sample size was 100 units): 
2 2

1 12,64 34,17 12,47 3,75 10,42 0,98k M k M k M kB V h V h V h= − + − + − + ;           (1) 
2 2

2 10,26 10,83 12,78 4,17 5,21 0,8k M k M k M kB V h V h V h= + − + − + ;           (2) 
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2 2
3 57,93 36,7 15,03 3,75 7,29 1,2k M k M k M kB V h V h V h= − − + + + ;           (3) 

- of the total mass of root crops as a percentage (the sample size was 100 units): 
2 2

1 0,13 2,92 1,63 0,54 1,04 0,12m M k M k M kB V h V h V h= − + − + − + ;            (4) 
2 2

2 2,33 0,25 1,6 0,5 0,31 0,1m M k M k M kB V h V h V h= + − + − + ;                   (5) 
2 2

3 5,83 3,67 1,6 0,42 0,73 0,11m M k M k M kB V h V h V h= − − + + + ;               (6) 
According to the obtained regression equations (1)-(6) is constructed response surface 

(Fig. 1, 2). These equations describe the dependence of the change the number of partially 
pulled out root crops from the soil by working bodies of machine for harvesting haulm as a 
functional of )h;V(fB kMi = . 
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Fig. 1 –  The response surface as a functional of ( ; )ik M kB f V h=  

Fig. 2 – The response surface as a functional of ( ; )im M kB f V h=  


