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Introduction. Currently, in Uzbekistan, disc 
harrows are widely used in the preparation of 
land for sowing wheat and re-sowing, as well as 
in the pre-sowing cultivation of loose lands. But 
in this case, additional processing is carried out 
with a leveler and toothed harrows to prepare 
the soil for sowing. This leads to an increase in 
the cost of tillage, including fuel consumption. 

On the basis of what was stated in the 
Research Institute of Agricultural 
Mechanization, a suspended combined disc 
harrow was developed, which is used in 
preparing land for sowing wheat and re-sowing, 
as well as in pre-sowing cultivation of loose 
lands, and studies were carried out to 
substantiate its parameters [1-8]. 

The developed combined disc harrow 
consists of a common frame equipped with a 
suspension device and two rows of spherical 

disc-shaped working bodies (disk softeners), a 
planer-compactor and a lamellar roller. During 
operation, the disc softeners located in the first 
row cut, crush and mix the soil and plant 
residues and push them to one side, while the 
disc softeners in the second row perform the 
same process and push the soil to the other side. 
As a result, plant residues and soil are finely 
crushed and a soft layer is formed. The planer 
and roller additionally grind, level and compact 
the surface of the layer treated with disk 
plasticizers [3-8]. 
 
Materials and methods. The planer compactor 
of the combined disc harrow consists of a leveler 
and teeth attached to it and is mounted on its 
frame using parallelogram mechanisms 
equipped with pressure springs (Figure 1). 

 

 

 
Determination of the Extension 

Strength of the Press Spring of the 
Parallelogram Mechanism of the 

Combined Disc Harrow 
 

Tukhtakuziev Abdusalim Doctor of Science, professor 
Ergashev Ma’rufjon 

Mukhammadjonovich 

Philosophy of Doctor, s.s.e., 
 

Rasuljonov Abdurakhmon 
Ravshanbek ugli 

Philosophy of Doctor, 

Turdieva Madinakhon 
Yokubdzon kizi 

Doctoral-student 
 

A
B

ST
R

A
C

T 

The article presents the results of theoretical studies to determine the tension force of the 
compression spring of the parallelogram mechanism of the combined disk harrow of the 
leveler-compacter. In the course of the research, analytical expressions were obtained to 
determine the tension force of the pressure spring, on the basis of which it was 
determined that the tension force of the pressure spring of the parallelogram mechanism 
should be 452 N in order for the planer-compacter teeth to sink into the soil to a given 
depth. 

Keywords: 
combined disc harrow, planer-planner, parallelogram mechanism, 
pressure spring, tension force of the pressure spring, planner teeth, 
physical and mechanical properties of the soil. 



Volume 17| April 2023                                                                                                                                       ISSN: 2795-7640 

 

Eurasian Journal of Engineering and Technology                                                                           www.geniusjournals.org 

         P a g e  | 7 

 
 

1-parallelogram mechanism with pressure spring; 2-nd column; 
3-level; 4-th tooth 

Figure 1. Scheme of the combined disc harrow planner-compacter 
 
 
In the article, a theoretical study was 

carried out to determine the tension force of the 
pressure spring of the parallelogram 
mechanism of the combined disk harrow of the 
planner-compacter using the basic rules and 
methods of theoretical and agricultural 
mechanics. 
 
Results and discussion. Let us determine the 
tension force of the pressure spring of the 
parallelogram mechanism of the rectifier-
compressor using the calculation schemes 
presented in Fig. 2. First, consider the forces 
acting on the planer-compacter during 
operation. The following forces act on it (Figure 
2, a): 

G mg=  – Gravity of the glider-

compacter (where m is the mass of the glider-

compacter, kg; g is the gravitational 
acceleration, m/s2), N; 

Qпб, Qпт – longitudinal and vertical 
components of the tension force of the pressure 
spring of the parallelogram mechanism of the 
equalizer-compressor, N; 

R1б, R1m – longitudinal and vertical 
components of the resultant reaction force 
acting on the planner-compacter planner from 
the ground, N; 

R2б, R2m – Longitudinal and vertical 
components of the resultant reaction force 
acting on the teeth of the equalizer-seal, N. 

Let us bring all the acting forces to the 
movable hinge V of the parallelogram 
mechanism of the equalizer-compressor [9] 
(Figure 2, b) and compose the equation for their 
balance relative to the fixed hinge A 

( )1 2 0A n nт m mM mg n Q R R l = + − − =    (1) 

and 

1 2 0,n nт m mmg n Q R R+ − − =    (2) 
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where l is the length of the longitudinal rods of 
the parallelogram mechanism, m; пп – number 

of springs installed on the equalizer-
compressor, pcs. 
(2) определяем Qnm из выражения 

( )1 2 / .nт m m nQ R R mg n= + −    (3) 

From figure 2 

 
Figure 2. Scheme for determining the tension force of the pressure spring of the parallelogram 
mechanism of the rectifier-compressor 

2 2
nт n

d
Q Q

l d
=

+
    (4) 

and solving it with respect to Qn, we get the following 

2 2

,nт
n

Q l d
Q

d

+
=     (5) 

where d — rasstoyanie po verticali mejdu nepodvijnymi sharnirami parallelogrammnogo mechanism, 
m. 

By substituting the value of Qnm into the above expression (3), we get the following result 

( )
2 2

1 2 .п m m
n

l d
Q R R mg

n d

+
= + −

   (6) 
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R1m, R2m We express them through the parameters of the aligner and teeth, as well as the physical 
and mechanical properties of the soil. [10, 11]: 

'

1 0

2
m н н

f
R gBZ l сtg 


=     (9) 

and 

2 1 ,m n m t

B
R n q Q

a

 
= = + 

 
    (10) 

here f' is the soil-to-soil friction coefficient; 
ρ0 – compacted soil density in front of the planer-compacter, kg/m3; 

В – width of the leveler-compactor, m. 

Zн, lн – height and length of longitudinal irregularities formed on the field surface under the 
influence of disk softeners, m; 

β – installation angle of the equalizer-compacter relative to the horizon, °; 

а –  transverse distance between teeth of compact aligners, m; 

Qt – vertical load on each tooth, ensuring its immersion to a given depth, N; 

Substituting the values of R1m  and R2m according to expressions (7) and (8) into (6), we obtain 
the following 

' 2 2

0

2
1 .n н н t

n

f B l d
Q gBZ l сtg Q mg

a n d
 



  + 
= + + −   

  
 (11) 

f '=0,5, ρ0 =1100 kg/m3, В=3,0 m, Zн=0,10 m, 
lн=0,50 m, β=60º, a=0,1 m, Qt=16 N, m=50 kg, 
l=0,45 m, d=0,16 m, nn=2 accepted, calculations 
according to the expression (11) showed that 
the tension force of each parallelogram 
mechanism pressure spring of the leveler-
compacter should be 452 N. 
 
Conclusion. In order for the teeth of the 
combined disc harrow of the equalizer-
compactor to be immersed in the soil to a 
predetermined depth, the tension force of the 
pressure spring of its parallelogram mechanism 
must be 452 N. 
 
References 

1. Ergashev M.M. Combined disk harrow // 
Journal of AGRICULTURE OF 

UZBEKISTAN. - Tashkent, 2017. - No. 8. - 
B.29-30. 

2. Tozhiev R.J., Tukhtakuziev A., Ergashev 
M.M. INVESTIGATION OF THE 
UNIFORMITY OF MOTION OF MOUNTED 
DISK HARROWS BY THE DEPTH OF 
PROCESSING // Scientific and technical 
journal. - 2020. - V. 24. - no. 3. - S. 28-31. 

3. Abdusalim, T., Mukhammadjonovich, E. 
M., & Pulatovich S. S. (2023). RESEARCH 
OF THE VIBRATION MOVEMENT OF THE 
COMBINED MACHINE STRAIGHTENER 
IN THE LONGITUDINAL-VERTICAL 
PLANE. Web of Synergy: International 
Interdisciplinary Research Journal 2 (3), 
412-421. 

4. Тўхтақўзиев, А., Тошпўлатов, Б., & 
Расулжонов, А. (2020). 



Volume 17| April 2023                                                                                                                                       ISSN: 2795-7640 

 

Eurasian Journal of Engineering and Technology                                                                           www.geniusjournals.org 

         P a g e  | 10 

ТАКОМИЛЛАШТИРИЛГАН ЧИЗЕЛ-
КУЛТИВАТОРНИНГ ИШЛОВ БЕРИШ 
ЧУҚУРЛИГИ БЎЙИЧА БИР ТЕКИС 
ЮРИШИНИ ТАДҚИҚ 
ЭТИШ. Инновацион технологиялар, (4 
(40)), 63-67. 

5. Abdusalim, T., & Orifjonovich, R. O. 
(2022). RESEARCHING THE ANGLE 
OSCILLATIONS FORMING THE SOFT 
LAYER ON THE FIELD SURFACE OF 
BREAKING LEVELLERS. American 
Journal of Applied Science and 
Technology, 2(09), 13-21. 

6. Tukhtakuziev, A., & Rasuljonov, A. R. 
(2020, December). Ensuring the stability 
of the processing depth of suspended soil 
mounted machines. In IOP Conference 
Series: Earth and Environmental Science 
(Vol. 614, No. 1, p. 012156). IOP 
Publishing. 

7. Tukhtakuziev, A., & Rasuljonov, A. 
(2020). RESULTS OF LABORATORY AND 
FIELD EXPERIMENTS ON AN 
EXPERIMENTAL MOUNTED CHISEL 
CULTIVATOR. In Effectiveness of 
innovative technological and technical 
and social and water management (pp. 
112-115). 

8. Эргашев Маъруфжон 
Мухаммаджонович, & Турдиева 
Мадинахон Ёқубжон Қизи (2022). 
КОМБИНАЦИЯЛАШГАН ДИСКЛИ 
БОРОНА ТЕКИСЛАГИЧ-
ЗИЛАГИЧИНИНГ ПАРАМЕТЛАРИНИ 
АСОСЛАШ. Science and innovation, 1 
(Special Issue 2), 686-690. doi: 
10.5281/zenodo.7369195 

9. Klenin N.I., Sakun V.A. Agricultural and 
reclamation machines. - Moscow: Kolos, 
1980.- 617 p. 

10. Barlibaev Sh.N. Improving the 
technological process of the grinding 
machine and substantiating its 
parameters: Dis. abstract. - Gulbakhor, 
2020. - 40 p. 

11. Zimmerman M.Z. Working machine. - 
Moscow: Mashinostroenie, 1978. - 296 p. 


