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The Decree of the President of the Republic of Uzbekistan No. PF-5853 dated October 

23, 2019 "On Approval of the Strategy for the Development of Agriculture of the Republic of 

Uzbekistan for 2020-2030" provides for the implementation of numerous reforms in the field 

of agriculture and food security. 

Until recently, the peanut harvest in our republic was mainly carried out by hand. 

Therefore, mechanization of peanut harvesting processes is a pressing issue. 

The information obtained from the analysis of literature and patent searches shows that 

in order to create and improve the peanut harvesting machine, many foreign scientists have 

studied the research work of scientists. In particular, a peanut harvesting machine was 

developed based on the research conducted by a number of scientists from the People's 

Republic of China, and received a digital certificate for it [1]. This machine consists of a chain 

transmission, a straightener, a stalk separator, a digger, a conveyor, a cross conveyor, a 

peanut cleaner, a peanut collector, and rollers that transmit motion. 

The movement in the machine mechanisms developed as a result of these studies is 

transmitted through chain transmissions. Due to their high reliability and efficiency, as well as 

the stability of the number of transmissions, chain transmissions have been widely used in 

peanut harvesting machines. 

When choosing the optimal design of chain drives, it is important to take into account 

the forces generated in the belt drive (gravity, friction, etc.). The tension force in the belts 

must be sufficient to hold the peanut stalk between the belts until it reaches the separator of 

the machine and until the pods are separated from the stalk. In the separator, an additional 

force acts on the stalk held between the belts in a vertical direction relative to the horizontal. 

It is assumed that the chain drive will provide the necessary force and movement for the belts 

to hold the stalk stably in these processes. From theoretical studies: 

                                                          (     )       (1)                          

                                                                  
             (2) 

Here, a is the distance between the axes   ;    is the diameter of the pulleys;    is the 

angle of coverage of the leading pulley. 
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The belt drive of the machine we are studying consists of a flat belt, pulleys and a 

tensioning device. According to formula (1), the distance between the axes is          . 

On three sides, at            mm, the soil collector is located, at          , the 

separator, and at the remaining distance          , the stalk separated from the pod 

and the soil moves. According to (2),       
 , i.e.,       

 
Figure 1. Distribution of forces in the belt drive of a peanut harvester. 

1-frame, 2-knife, 3,9-base wheel, 4-guide, 5-drive mechanism, 6-belt drive, 7-comb 

comb, 8-hopper, 10-reducer, 11-projection of the belt drive. 

As can be seen from Figure 1, at a distance  , different forces act on each unit of length 

of the strip. However, the difference in these forces can be considered material. In the 

interval   , the movement of the stem with a legume and soil is ensured, in the interval   , 

the movement of the stem without a relatively soil, and in the interval   , the movement of 

the stem without a legume and soil. From this, it follows that         . In turn: 

       , N                         (3) 

       , N                         (4) 

       , N                         (5) 

where   is the coefficient of friction, and g is the acceleration of gravity (   ⁄ ). 

The total weight force acting on the belt is equal to the arithmetic sum of the above 

forces, that is: 

                            (6) 
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             , N                      (7) 

m=   +     , kg                (8) 

By choosing a chain transmission design that can provide a force not less than this force, 

stable operation of the belt transmission of the machine is achieved. 

CONCLUSION 

The proposed chain transmission serves to simplify the design of the transmission 

mechanisms of the peanut harvesting machine, increase its reliability and improve the quality 

of work. Therefore, in our further work, we have decided to conduct theoretical and 

experimental research on chain transmissions. 
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