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Abstract. This investigation explores the optimization of the backhoe 
blade's entry angle, addressing its crucial role in enhancing energy 
efficiency and operational effectiveness in subsoil manipulation - a 
fundamental aspect of agricultural tillage technologies. Utilizing an 
integrated approach that combines detailed field experiments with robust 

theoretical simulations, the study methodically quantifies the effects of 
angular variations on energy demands and mechanical performance during 

soil dredging. Our results reveal precise angular configurations that offer 
optimal reductions in energy use while significantly improving the 
disruption and aeration of the subsoil layer. This optimization contributes 
directly to the development of advanced, precision-engineered agricultural 
implements aimed at boosting sustainability and productivity in farming 
practices. Furthermore, the outcomes of this research provide pivotal 

insights into soil health management strategies, potentially influencing 

crop yield through improved root penetration and water absorption. These 
findings are expected to serve as a benchmark for future innovations in 
agricultural machinery design, aligning with global trends towards more 
sustainable agricultural practices and enhanced food security. This study 
sets a new standard for agricultural tool engineering, paving the way for 
transformative changes in the sector. 

1 Introduction 

In the world, energy аnd resource efficiency is the most importаnt issue in creаting new 
аgriculturаl techniques аnd technologies аnd improving existing mаchines. Tаking into 
аccountthаt "more thаn 1.8 billion hectаres of lаndаrededicatedаnnuаlly for the cultivаtion 
of vаriousаgriculturаl crops worldwide" [1], one of the importаnttаsks is the development 

quаlityаnd productive аnd energy efficient tillаgemаchinesаnd devices is 
being counted. In this regаrd, greаtаttention is being pаid to the development of plugsthаt 

soil аt the sаme time аs plowing. Some progress hаs been mаde in developed 
foreign countries in this direction, including the USА, Germаny, the Netherlаnds, Englаnd, 
Itаly, the RussiаnFederаtion, Belаrus, Ukrаineаnd other countries.
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2 Materials and methods 
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soil deepener into the soil was changed from 25° to 40° in 5° intervals while maintaining its 

 angle from 25° to 
30° at both movement speeds of the aggregate improved the quality of soil compaction, and 
increasing it from 30° to 40° led to deterioration of this indicator. This can be explained by 

 =30°, the size of the slices may 

T/r Indicators names 

The value of indicators 

The entry angle of work, ° 

25 30 35 40 

Movement speed of aggregate, km/h 

6 8 6 8 6 8 6 8 

1 

Depth of treatment, km/h         

Mo‘r 15.0 14.8 15.2 15.3 14.9 15.0 14.7 14.8 

±σ 1.18 1.04 1.24 1.43 1.17 1.11 1.30 1.24 

2 

Sizes  (mm) the amount of 
fraction, % 

        

>100 5.9 5.5 4.6 4.5 4.7 5.7 8.2 7.8 

100<50 16.8 15.3 13.6 11.6 15.5 12.6 16.2 14.8 

<50 77.3 79.2 81.8 83.9 79.8 81.7 75.6 77.4 

3 Traction resistence,kN 0.80 0.96 0.74 0.86 0.78 0.91 1.00 1.24 

30° and increased at an angle 
40°.
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a) b) c) d) 

3 Results and Discussion 

F<50= - 5.935 + 5.513 αi - 0.087 αi
2. % (R² = 0.9587)

R= 3.3513 - 0.1734 αi - 0.00287 αi
2. kN (R² = 0.9716)

F<50= - 6.76 + 5.698 αi - 0.09 αi
2. %  (R² = 0.9526)

R=4.7608 - 0.2575 αi + 0.00423 αi
2. kN (R² = 0.9309)

α –
α  
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a) 

 
b) 

4 Conclusion 

earthmoving machine should range between 30°40’ and 33°25’. This adjustment ensures 
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