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Abstract. The technology of intensive treating to soil is used to harvest 2 

or 3 times from watered lands. Aggregations of the car–tractor pass many 

times through the surface of the field as a result of it. As a result, the soil 

layer surface turns to small pieces of dust, and the condensation of the 

underground layer empowers. Apart from that, when we treat the soil with 

a plug in the same depth for many years, extremely condensed 

compensation of plug appears under the field, and it hinders the 

improvement of plants' roots and the being soaked process of water. After 

that, the rate of productivity decreases. To solve this problem, economical 

ways of treating the soil and protective technologies for soil are spreading 

worldwide. To eliminate these shortcomings, in this article, the working 

process is improved in the process of plowing the land. To ensure that the 

plug with a submersible sink to a specified depth and runs smoothly at this 

depth, the vertical distance from the blade of the submersible to the lower 

hanging point of the plug and the vertical distance of the submersible plug 

in the longitudinal - vertical plane the results of theoretical studies on 

determining the forces affecting the plug are described. 

1 Introduction 
Consistent measures are being taken to increase the competitiveness of agricultural and 

land reclamation techniques produced in our republic and to provide producers of products 

with modern, high-quality agricultural techniques. At the same time, the incompatibility of 

certain agricultural and reclamation techniques entering from foreign countries with the soil 

and climatic conditions of the Republic creates several problems during the implementation 

of the established agrotechnical measures in the cultivation of agricultural crops. [1]. 

To effectively apply agricultural and reclamation techniques and their aggregates and 

components in the soil and climatic conditions of the regions of the Republic and to check 

their reliability, to conduct appropriate tests, to support innovative methods, programs, and 

promising ideas that promote the development of the industry, to implement effective 

scientific developments in the activities of local enterprises producing agricultural and 

In addition, the main crop areas in agriculture are extremely compacted at the bottom of 

the plow when the plug is processed annually to a depth of up to a constant 30-35 CM, 

which leads to a deterioration in the development of the plant root and water absorption as a 
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result of the appearance of a "berch heel". In such lands, from year to year, productivity 

decreases, and deterioration of the soil structure is observed [2]. 

2 Materials and Methods
To solve this problem, research is being carried out on a structure that allows you to soften 

the layer under the drive in the plowing process itself. After the main plug body of the 

grounding device and in the footsteps of the tractor wheel, it is installed deeper about it, and 

through it, the housing lemex is compacted, and the "plug heel" is reached by tilting and 

breaking. In this case, together with the loosening of the compacted layer, the development 

of the plant root and the water permeability of the soil are improved [3-6].

We base the steep distance from the ground cover plug to the bottom hanging point of the 

plug based on the conditions that the ground cover plug can work immersed to a specified 

depth and walk evenly at that depth. First of all, let's look at the forces acting on the 

earthenware plug in a longitudinal-upright plane. 

In the longitudinal-upright plane, the following Forces act on the grounding plug (fig.1): 

Fig. 1. Scheme of forces acting on a plug with a grounding device in a longitudinal-upright plane 

mn g is the weight strength of the grounding plug, N; mn is the mass of the earthenware 

plug, kg; Rn
XZ is the longitudinal-an equal influencer of the forces acting on the lemexes and 

overturns of the grounding plug in an upright plane, kN; FXZ is the equal influencer of the 

friction forces acting on the field boards of the grounding plug, kN; PXZ is gravity placed by 

the tractor on the ground plate plug, kN; Nx, Nz
 
are the force of the reaction exerted by the 

soil on the base wheel of the grounding plug of the longitudinal and steep organizers, kN.

The operation of the grounding plug immersed to a specified depth must be fulfilled, and 

the condition for a smooth ride to the same depth [4-15]. Because in this case, the support 

wheel of the plug is constantly pressed against the field surface, and its uniform walking at 

the specified depth is ensured. 

We determine the strength using the scheme presented in Figure 1. In the longitudinal-

perpendicular plane, the equilibrium equation of the forces acting equal to the Plumb of the

earthenware will be as follows: 
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in this-free fall acceleration, m/ s2; 

X� , Z�  are lower suspensions of the grounding plug, respectively points D (D1) from its 

longitudinal-perpendicular plane instantaneous horizontal and steep distances up to the 

center of rotation (π), m; GL
is from the lower hanging points of the grounding plug, its 

horizontal distance to the center of gravity, m; ne
is from the lower hanging points of the 

grounding plug, its longitudinal distance to the tip of the first Corps lemekhi, m; кn , чn
are housings mounted on a plug with a grounding device, respectively and the number of 

Earths, PCs; пL , чL
 are the housings of the grounding plug, respectively, and 

longitudinal distances between soil insulators, m; 
п
XZ�

is the middle (conditional middle) 

body of the earthy pollinator plug from the tip of the lemehi to the line of action of the 

force
-
distance, m; 

п
XZ� –

п
XZR

is the direction angle of force relative to horizontal; 1Н
is the bottom from the base plane of the grounding plug the steep distance to the hanging 

points, m; пh
 is driving depth of the earthing plug body, m; XZF

is soil, which acts on the 

field boards of the vertical plug equal influencer of friction forces, kN; дb
is ground plate 

plug width of field boards, m;
ч
XZR

is longitudinal-grounding plug in an upright plane 

equal influence of the forces acting on the ground forces creator, kN; 
ч
XZ�

is the middle 

(conditional middle)of the earthenware plug impact of force from the tip of the scaffold on 

the ground distance to the line, m; ч�
is the angle of entry of earthworms into the soil; 

ч
XZ� –

ч
XZR

is the direction angle of force relative to horizontal; NL
is plug the base 

wheel from the bottom hanging point longitudinal distance to the center of rotation, m; чh

is the working depth of the soil deepening plug, m; Td
is the diameter of the base wheel of 

the earthing plug, m. 

NX=μNZ(in that μ is the Rolling coefficient of the machine base wheel [4]. We

determine Nz from (1) taking into account that
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(2) we express the XN and Zn in the expression through the size and parameters of the 

tractor suspension mechanism and the earthing device. Previously performed studies [4-15]

on
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in this case, the length of the lower traction of the Lt – tractor, m; XV, ZV are tractor 

suspension mechanism bottom and central traction longitudinal and perpendicular between 

the fixed a(A1) and D hinges distances, m; N3 is from the base plane of the tractor, its 

suspension mechanism is lower the excitable spheres of gravity are steep up to A(A1)

distance, m; h is general processing of the ground plate plug depth, m.

(3) and 4) taking into account the (2) expression will have the following appearance 
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(5) as can be seen from the expression, the steep pressure force of the plug support wheel 

on the soil varies depending on its location ( ) diameter ( ) weight ( ), of the 

plug with a grounding device, the point at which it is placed ( ), the forces acting on the 

plug with a grounding device ( ) their directions ( , ) and laid 

points, the parameters ( , , , ), size and parameters of the hanging facility and 

hanging mechanics of tractor ( , , , , , ) the tillage depth of 

driving( ) and the depth of treating ( ). However, given that the dimensions and 

parameters of the tractor suspension mechanism, as well as the steep distance ( )

between the lower and upper suspension points of the plug suspension device, have been 

standardized [8-20], the parameters and weight of the grounding device plug are accepted 

mainly because it can reliably and qualitatively perform the specified technological process, 

that is, the operation of the grounding plug by immersion to the specified depth and 

uniform walking at this depth is largely ensured by changing its steep distance from the 

base plane to the lower suspension points.

H1 to determine the values of the above condition providing fulfillment (5) by 

expression Qz=f(h) it is required to build a graphic link. 

m = 900 kg, g = 9,81 m/s
2
, GL = 1.62 m, 

п
XZR = 34.3 kN, 

ч
xzR = 5.1 kN, en = 0.62 m, 

кn = чn = 3, пL = чL = 1.0 m, 
п
XZ� = 0.15 m,

п
XZ� = 12º, чh = 0.15 m,

XZF = 5.59 kN, bd = 0.2 m, 
1S = 1.05 m,

ч
XZ� = 0.04 m,

ч
XZ� = 20º, ч� = 25º,

h = 0.5 m, μ = 0.2; hp = 0.35 m, dT = 0.4 m and for wheeled driving tractors of 3-4 class

N2 = 0.9 m, N3 = 0.6 m, Lt = 0.926 m, XV = 0.3 m, ZV = 0.56 m taken as in figure 2

)( 1HfNz 
 a graph of the connection was built.
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Fig. 2. Steeper organizer of the reaction force acting on the base wheel (NZ ), the perpendicular 

distance from the base plane of the grounding plug to the bottom tie point depends on the H1 change 

graph

3    Conclusions
In conclusion, it was determined that to work immersed in the specified depth and walk 

evenly at this depth for a plug with an aggregated earthenware sprinkler with wheeled 

tractors of 3-4 class, the steep distance from the base plane to the lower suspension points 

should be at least 61.8 cm.
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