
 
 

Vol 10 Issue05,May2021                                     ISSN 2456 – 5083                                        www.ijiemr.org 
  

COPY RIGHT  

 

2021 IJIEMR.Personal use of this material is permitted. Permission from IJIEMR must 

be obtained for all other uses, in any current or future media, including 

reprinting/republishing this material for advertising or promotional purposes, creating new 

collective works, for resale or redistribution to servers or lists, or reuse of any copyrighted 

component of this work in other works. No Reprint should be done to this paper, all copy 

right is authenticated to Paper Authors   

IJIEMR Transactions, online available on 21th  May 2021.  
Link: https://ijiemr.org/downloads/Volume-10/Issue-05  

DOI: 10.48047/IJIEMR/V10/I05/31 
Title: INVESTIGATION RESULTS CARRIED OUT ON THE BASE OF THE 

PARAMETERS OF THE COMBINED AGGREGATE FURROW MAKER 

Volume 10, Issue 05, Pages: 127-132 

Paper Authors: 
Anvarjon Nazirjonovich Khudoyarov1, Dilmurod Asadullayevich Abdullayev2  

Matluba Ashuraliyevna Yuldasheva3, Dilshodbek Khudoynazarov Otabek o’g’li4  

 

 

 
 

 
 

                                         

                                                                                    USE THIS BARCODE TO ACCESS YOUR ONLINE PAPER  

To Secure Your Paper As Per UGC Guidelines We Are Providing A Electronic 

Bar Code 

https://ijiemr.org/downloads/Volume-10/Issue-05


 

Vol 10 Issue05,May 2021                                   ISSN 2456 – 5083 Page 127  

 

INVESTIGATION RESULTS CARRIED OUT ON THE BASE OF THE PARAMETERS OF 

THE COMBINED AGGREGATE FURROW MAKER 

 

Anvarjon Nazirjonovich Khudoyarov1, Dilmurod Asadullayevich Abdullayev2  

Matluba Ashuraliyevna Yuldasheva3, Dilshodbek Khudoynazarov Otabek o’g’li4  

Professor, Andijan agriculture and agro-technologies Institute1 

Assistant professor, Andijan agriculture and agro-technologies Institute2 

Independent researchers, Andijan agriculture and agro-technologies Institute3,4 

 

Abstract: The fields freed from the cotton harvest by the technology directed to minimal soil processing 

in germinating cotton and the combined aggregate which accomplishes it are not plowed in autumn 

and the furrows of irrigated beds are softened and fertilized. In these softened and fertilized  beds new 

beds are formed for sowing cotton seeds in the following year.  This article is focused on the 

investigation results carried out on base of the parameters of combined aggregate furrow maker. Due 

to the gained result it was determined that when the width of the interspaces between rows are 90 cm 

the entrance corner of furrow makers in the soil must be 10.7-13.2 cm and the distance of settlement 

along the softener must be at least 0.578 m in order to make 26-30 cm high beds.   

Keywords: Technology directed to minimal processing of the soil, combined aggregate, softener, 

furrow maker, bed interspaces, spherical disc forming a bed, crooked radius of the working surface of 

the disc, the depth of soil entrance of the furrow maker.

Introduction 

Since the world was created, our society 

is developing stage by stage. The present stage 

of the world’s development is described as the 

century of developed techniques and 

technologies.   

In every sphere of social life, in all 

branches of human activity, in germinating 

agricultural products, newly developed 

resource economizing technologies and the 

technical devices which accomplish it are being 

used due to the requirements of today.   

On the basis of the analysis of certain 

literature and the carried research results [1], 

[2], [3] it was determined that the fields freed 

from the cotton harvest by the technology 

directed to minimal soil processing in 

germinating cotton and the combined aggregate 

which accomplishes it are not plowed in 

autumn and the furrows of irrigated beds are 

softened and fertilized. In these softened and 

fertilized  beds new beds are formed for sowing 

cotton seeds in the following year. 

Combined aggregate (picture 1) consists 

of the frame- 1, fixer for hanging the aggregate 

on the tractor- 2, depth softener- 3, furrow 

maker- 4, fertilizer bunker- 5, fertilizer 

distributor- 6 and basic wheel- 7.  

 

Picture 1. Combined aggregate directed to 

minimal soil processing. 

Main working organs of the combined 

aggregate are: softener of the soil which does 

not plug the soil but softens, the device that 

fertilizes the softened layer in a ribbon shaped 

method and the furrow maker forming beds on 

the fertilized layer.  
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The furrow maker of the combined 

aggregate [4], [5] plugs the soil remained after 

the previous season on the layer softened by the 

deep softener and makes new beds. The 

analysis of the literature and the results of the 

carried comparative tests [6], [7], [8]  point out 

that utilization of spherical discs as tillage of the 

combined aggregate for forming qualitative 

beds by spending little energy show good 

results.  

The furrow maker of combined 

aggregate (picture 2) consist of the column and 

spherical disc and make beds in the result of 

moving the soil in beds remained from the 

previous year onto the fertilized layer  softened 

by the softener and fertilized by the help of 

fertilizers. Here, every bed is formed by two 

discs placed opposite to each other (picture 3). 

 

1- column; 2- spherical disc which forms a bed 

Picture 2. The working organ of the furrow 

maker of combined aggregate 

 

Picture 3. The scheme of forming a bed by 

the help of spherical discs 

Main parameters of influencing the 

quality and energy working indices of the 

aggregate are tillage, crooked radius of the 

working surface of the disc- R, its diameter- Dд, 

the entrance corner relatively to the motion 

direction- β, the distance  of settlement of the 

furrow maker to the softener - Lю.д . 

The main criteria for choosing the 

favorable values of furrow maker is the supply 

of making beds on the softened and fertilized 

layer which answer the demands by spending 

minimal energy.  

In the technologic process of furrow 

making the discs cut soil blocks, raises them 

along the working surfaces, throws aside and 

makes beds. Resulting from these mentioned 

we will investigate cutting the soil blocks by 

discs, movement of the blocks on the disc 

surface and the process of making beds. We 

will make all these resulting from the results of 

investigations carried out by G.N. Sineokov, 

F.М.Kanarev, А. Тukhtakuziyev, 

F.М.Мamatov, А.А. Nasritdinov, H.Т. 

Kirgizov, S.P. Chirtsovв, Е.I.Ponomarev and 

others [6],[7],[8], [9],[10],[11],[12],[13]. 

Shape and sizes of the soil block cut 

by spherical disc. 

We can see from picture 4 that the 

spherical disc cuts the soil blocks the horizontal 

cut of which is in the shape of a gutter. 

 

Picture 4. The scheme determining 
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the shape and sizes of soil blocks cut by 

spherical disc 

The part of soil blocks cut by disc knives 

are in the shape of ellipse and we can express it 

by the following equlation: 

1
sin22

2

2

2

=+
дд R

x

R

y
,                                                

(1)  

 Here, Rд –is the disc radius; 

                    х,y– are the coordinate 

arrows inserted into the center of disc rotation. 

The width of horizontal cut of the soil 

block is characterized with bп, its thickness with 

δ and the surface with S. [17] They can be found 

by the following expressions: 

( )hDhb дп −= ;                                       

(2) 

h= ;                                                       

(3) 

         
(4) 

 Here, h – is the entrance depth of the 

spherical disc into the soil. 

We can see from the following that, the 

shape and sizes of the soil block cut from the 

soil by the disc depend on the disc 

diameter(radius), settlement corner along the 

movement and the depth of soil entrance. [18] 

Determination of bed height and the 

depth of furrow maker entrance into the soil. On 

the basis of the references given in the carried 

investigations we will identify the height of 

beds which are made [19] by furrow maker and 

the depth of their soil entrance by considering 

that lateral walls of beds are placed under the 

corner of natural fall of the soil (picture 5) 

relatively to horizontal flatness. 

 

Picture 5. Scheme of identifying the 

bed height and the depth of soil entrance of  

the furrow maker 

Due to the scheme given in picture 5: 

Btghn 5,0= ,                                            

(5) 

Here,   hn – is the bed height; 

   В – the distance between beds; 

   - corner of natural fall of the soil. 

Thus, due to the expression (5) the bed 

height made the furrow maker depends on the 

the distance between beds and the corner of 

natural fall of the soil. 

We can witness that by putting certain 

values (30-400  [12,13])  of  in the expression 

(5) we can make 26-30 cm high beds in 90 cm 

interspaces. 

In order to determine the entrance 

corner of the furrow maker into the soil we use 

the following equilation made on the basis of 

the scheme in picture 6. 

                  

( )  tghhktgh nкю

2

.

2 −= ,                                          

(6) 

Here,  h – is the depth of the soil 

entrance of furrow maker; 

     kю.к – softening coefficient of 

the soil.  

We will have the following expression 

by solving the expression (6) relatively to h.   
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(7)  

By putting the value of hn on agro 

technical demands, by receiving (hn=24±3) and 

kю.к = 1.1 [12,13]  we will determine that the 

depth of soil entrance of the furrow maker is 

between 10.7-13.2 cm.  

The settlement distance of the furrow 

maker in the round direction of the softener. If 

the round distance between the softener and 

tillage is not enough, the soil will enter into the 

interspaces and this will result in the resistance 

of pulling the aggregate and the destruction of 

a technologic process. [20] Having the distance 

more than that will result in the big size of the 

tool and increase of the metal size. 

Due to the scheme given in picture 6, we 

can find the settlement distance of the furrow 

maker in the direction of the softener by the 

following expression 

,..21.. туудю bbllL +++                                        

(8) 

Here, l1- is the distance determining the 

of softener palm going out the frontiers 

relatively to the column i.e. [21]  the softener 

fist; 

              l2- zone of the soil deformation 

spread  in the round direction under the 

influence of the furrow maker; 

            bу- width of the softener column; 

            bу.т.- width of fertilizer distributor.  

 

Picture 6. The scheme of identifying 

the distance of furrow maker settlement in 

the direction of the softener 

The palm fist of the softener is 

determined by the following expression 

ююLl cos1 =                                                           

(9) 

We will have the following by putting 

the value [14] of the working surface of the 

softener by putting it in the expression (9) of 

determining the length Lю of the working 

surface of the softener. 

         
(10) 

Due to the scheme given in picture 6: 
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By considering (10) and (11) 

expressions the expression (8) will have the 

following form: 

      
(12) 

 We can see from the analysis of 

this expression that the distance between a 

softener and tillage  depend on their parameters 

and physical-mechanical features of the soil.  

By receiving the given values of (12) 

[к], 1, 2, m,n, αю, h, b and КV [14] and   

Rд=0,275м, hд=0,15 м, R=0,6 м  [15], [16] the 

calculations of the aggregate speed as 2,0 m/h 

show that the round distance between the 

softener and the furrow amker must be at least 

0.578 m.   

Conclusion. 1. Due to the carried 

investigations we were able to get analytical 

connections that give the opportunity to 

determine the sizes of soil blocks cut by a 

spherical disc, the bed height made by it and the 

depth of its entrance into the soil. 

2. The shape and sizes of the soil block 

cut by the tillage in the shape of a spherical disc 

depend on its diameter (radius), settlement 

corner relatively to the movement direction and 

the depth of soil entrance. 

3. When the width of the interspaces 

between rows are 90 cm, the entrance corner of 

furrow maker in the soil must be 10.7-13.2 cm 

and the distance of settlement along the softener 

must be at least 0.578 m in order to make 26-30 

cm high beds. 
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