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Annotation 

The article describes the development of a work organ for the application of organo-mineral fertilizers between the 

rows of cotton, and according to the results of theoretical research, the tensile resistance of the work organ should be in 

the range of 623.1-884.7 N to ensure quality application of organic-mineral fertilizers between cotton rows with low 

energy consumption. highlighted. 
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This paper presents the results of theoretical studies conducted to determine the gravitational resistance of the work 

organ [1, 2], designed to put a mixture of organic and mineral fertilizers between the rows of cotton. 

The work organ consists of a chisel, the front part of which consists of a sharpened handle (column) and fertilizer-

carrying parts, the total resistance of which to gravity can be expressed as follows. 

,fhwt RRRR ++= (1) 

in this Rt– the total resistance of the work organ to gravity; 

Rw – the traction resistance of the work organ wedge; 

Rh – the traction resistance of the work organ handle; 

Rf – the tensile resistance of the fertilizing part of the work organ. 

The work organ wedge is designed in the form of a two-sided flat-surfaced pile, on which a softened (in previous 

cultivation) layer is applied to the entire soil. With this in mind, its resistance to gravity can be determined by the 

following expression [3, 4] 



 

    International Journal of Innovative 
Analyses and Emerging Technology 

 

| e-ISSN: 2792-4025 | http://openaccessjournals.eu | Volume: 1 Issue: 5 
 

ISSN 2792-4025 (online), Published under Volume: 1 Issue: 5 in October-2021 

Copyright (c) 2021 Author (s). This is an open-access article distributed under the terms of Creative Commons 

Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 

 
188 

 

( )

( )

( ) ( )

( ) ( )[

( ) ]

( )
( )

,
100

1

cos
2

1
cos

sinsin

2

2)(

]cos
2

1
cos

2

1
[sin

2

1
cos

242

1
cos

][

121

2

12

111122

222211122

211212

21

2
221








 +








++

+×

×+++









+++++++

++++++×

×
++








 −+++
+=

M
V

TсtgTwctgT

TctgTwLgtgTTw

tgT

tgTw

lHtKR

ss

s

иbbu

ϕϕϕα

ϕαα

ρψψ

ρψϕαρρ

αϕϕαϕϕϕα

ϕϕα

ϕπϕϕα
τ

 

 

in this Кb – a factor that takes into account the shape of the wedgening blade; 

H– soil hardness; 

Tb, l – the thickness and length of the wedge blade; 

τи – specific resistance to soil displacement; 

w – the width of the wedge; 

α – the angle of entry of the scythe into the ground; 

φ1, φ2 – external and internal friction angles of the soil; 

T1, T2 – the thickness of the softened and monolithic soil layers affected by the wedge; 

ρ1, ρ2 – the density of the softened and monolithic soil layers affected by the wedge.; 

L – the length of the working surface of the wedge; 

g – free fall acceleration; 

M – soil moisture; 

Ψs1 , ψs2 – lateral fracture angle of loosened and solid soil layers. 

The working part of the work organ holder, i.e. the part that sinks into the ground, is sharpened, and its impact on the 

ground can be seen as the effect of a two-sided vertical plow. It pushes the soil layer loosened during the work (in the 

previous processing between the rows of cotton and by the wedge of the work organ) in two directions. Based on these 

assertions, we determine the gravitational resistance of the work organ holder using the theorem of change of the 

amount of motion of the soil particles interacting with it [5, 6]. 

The equation representing the change in the amount of soil movement in which the right or left side of the work organ 

handle interacts is as follows 

1 
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( ),NON VVdmNdt −= (2) 

in thisN – the normal force generated on the working surface of the handle; 

t – time; 

m – the mass of soil particles that interact with the right or left side of the work organ holder; 

 VN – projection of the absolute velocity of soil particles to the normal (perpendicular) to the working surface of the 

handle; 

VN0 – the initial velocity of the soil fragments. 

Given that the initial velocity of the soil particles is zero, expression (2) has the following form 

NV
dt

dm
N = (3) 

The mass of soil particles that interact with the right or left side of the handle in a unit time 
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in this wh– the width of the handle. 

Putting the value of dm/dt on (4) to (3) and assuming that Vn=V sin γТ(in this γТ is half the angle of sharpening of the 

front part of the handle) we obtain the following 
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Given this force and the frictional force generated by it, the tensile resistance of the handle is equal to 
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Determining the traction resistance of the fertilizing part of the work organ in the above order, we obtain the following 

expression 
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(7) 

in this bf – the width of the fertilizing part of the work organ; 

γf– The angle of installation of the work organ fertilizer part relative to the direction of movement of the chest. 

To determine the total resistance of the work organ to gravity, we obtain the following expression by substituting the 

values of Rw, Rh and Rffor expressions (2), (6), and (7) into expression (1). 
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The analysis of this expression shows that the gravitational resistance of the work organ depends on the physical and 

mechanical properties of the soil (S, [τи], φ1, φ2, T1, T2, ρ1, ρ2, ψs1, ψs2),, its density (w, L, α), depending on the 

parameters of the handle (wf, γf) and the conductive part of the fertilizer (wf, γf), the depth of fertilizer application (h) 

and the speed of movement of the aggregate. (8) using the expression it is possible to calculate the total resistance of 

the work organ to gravity and also to determine the contribution of each organizer [7, 8] according to the data given in 

the literature Кb=1; S=2,5·10
6 

Pа, tТ=0,001 m; wh=0,02 m; [τ4]=2·10
4
Pа, w=0,02; α=30°; γh=γf=30°; φ1=30°; φ2=40°; 

T2=0,05 м; T1=0,15m; ρ1=1100 kg/m
3
; ρ2=1320 kg/m

3
; L=0,1 m; g=9,81 m/s

2
; M=12 %; ψs1=60°; ψs2=50°; h=0,2m; 

wf=0,06 m ва γf=30°; assuming that bo = 0.06 m and go = 30 °, the calculations made by expression (8) show that the 

gravitational resistance of the work organ in the range of velocities V=1,5–2,5 m/s is 623.1-884.7 N. of which 85-87 

per cent falls on the scythe, 6-7 per cent on the handle and 7-8 per cent on the fertilizer-carrying part.  
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