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Abstract. In this article, according to the analysis of the work process of the crusher-

crusher devices, it was found that the composition of the crushed product is the same due to 

the fact that they are crushed in one pass. Based on this, this technological deficiency of 

existing devices is based on the parameters of the interaction of the working parts with raw 

materials. 
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Today, resource-efficient technology and production of equipment for processing 

grains and preparing concentrated feed occupy the main place in the world. It is directed to 

the development of new scientific and technical solutions of resource-efficient technologies 

of grinding grains and preparing high-quality concentrated feeds from them and the 

technical means that implement them[1-9]. 

According to the crusher-crusher operation process, the product coming out of the 

hopper must first be crushed to a certain size using the crusher blades[10-17]. For this, it is 

important to consider the interaction between the cuttings coming down from the hopper 

and the chopper blade, and to determine the correlation between their movements[17-20]. 

           

METHODS 

When viewing the interaction between the product and the grinding blade  

[21-25] in the grinding chamber (Fig. 1), we adopt the following view: 

1. The raw material is coming towards the knife from a certain height at a uniform 

speed. 

2. The first blade cuts through the raw material and then the stalk moves downward 

without changing its position until the second blade comes to cut the stalk. we look at it. 

3. The second blade is located at 180°𝐶 from the first blade, that is, on the opposite 

side. 
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1-bunker, 2-regulating beam, 3-grinding chamber, 4-grinding rotor,  

5-knife, 6-grinding chamber holes, 7-transfer chute 

Figure 1. Schematic diagram of the raw material shearing process of the 

grinder blade in the grinding chamber 

RESULTS 

In that case, the rotor of the chopper must be half-turned so that the second blade can 

come and cut the grain. We determine the time it takes for the second blade to reach to cut 

the stalk in a half rotation of the rotor as follows. 
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where tn is the time it takes for the second blade to cut the wood in half a rotation of 

the rotor, s; np is the number of rotor revolutions, min-1. 

Now, we consider the wood falling from a certain height towards the chopper blade 

as a material body, and consider its movement based on the well-known laws of theoretical 

mechanics. In this case, the rod moves up and down under the influence of gravity, and its 

motion is according to the differential equation 

mghm m 
,  (2) 

where m is the mass of the meat, kg; 

  h m - the height of the fall of the soot, m; 

 g - acceleration of free fall, m/s 2 . 

Integrating this equation, we find the speed of the soot falling towards the chopper 

blade 
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1СgtV тc  ,   ( 3) 

where V c is the speed of the sawdust falling towards the chopper blade, m/s; 

t m – the time of the soot falling towards the chopper blade, s; 

 S 1 is an integral constant. 

Integrating the equation (3) , we determine the height of the drop of the soot 
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where S 2 is an integral constant. 

h m =0 at t m =0; Since V c =0, S 1 =0 and S 2 =0. 

Then the expression (4) will have the following form 
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From this expression, we derive the expression that determines the time tm of the soot 

falling towards the chopper blade. 
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If we transfer the value of tm from the expression (6) to the expression (3), then the 

expression of the speed of the soot falling towards the chopper blade will be as follows 

тc ghV 2 .   (7) 

Depending on the time tm  of the wood falling from the top and the falling speed Vc, 

the length of cutting or grinding the wood is as follows. 

mcм tVl  ,    (8) 
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where lм is the length of cutting or grinding the sorghum, m. 

Taking into account the expression (7), from the expression (8) the time of falling of 

the soot tm can also be written as follows 
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In order for the cuttings to be cut or crushed to the required size in the grinding 

chamber, the time it takes for the second knife to reach the cuttings in half a revolution of 

the rotor, tn, is less than or tm to the time the cuttings fall from the top, i.e. the following 

condition must be met. 

mп tt  .   (10) 

According to expressions (1) and (9), condition (10) can be written as follows 
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(11) is the expression of the interaction between the straw falling from the hopper and 

the chopper blade, this expression is the height of the drop of the straw hm , the number of 

rotations of the rotor with the chopper blade np and determines the relationship between 

shear length λ m . 

СONCLUSION. 

The number of revolutions of the rotor providing the required shear length l m is np we 

define 
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If we take into account that g=9,8 m/s2, hm=0,15 m according to the calculations 

according to expression (12), the number of revolutions of the rotor with a chopper blade to 

ensure that the logs are cut with a maximum length of lм=20 mm is 2571,9 min-1                                                 
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