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Abstract: This article details the mechanical 
calculations of the soybean seeding device. As a 
result of mechanical calculations, the length, 
diameter, thickness and electric motor power of 
the soybean seed cutting device shaft were 
calculated. In addition, one of the main elements 
of the stabbing device is the length, thickness and 
acceleration length of the blade. 

INTRODUCTION 

In 2022, 80,400 hectares of soybeans were planted in cultivated areas in the Republic of Uzbekistan, 

and 6,700 tons of seeds were spent on planting these areas. It is planned to collect 165,000 tons of 

soybean seeds from these fields. 15,000 tons of these seeds will be stored for seed, and 150,000 tons of 

soybean seeds will be processed. As a result, 30,000 tons of soybean oil and 113,000 tons of soybean 

meal are produced. Research is underway to develop dehulling devices for the production of a wide 

range of soybean oil, meal and meal for the food industry and domestic consumers worldwide. 

Advanced technologies are used that affect the productivity and quality of the oil needed for the food 

industry. 

Materials and methods. Based on the literature, it was studied that the thickness of the husk of soybean 

seeds grown in the conditions of Uzbekistan is between 0.39-0.52 mm. In our researches, the bark and 

impact cutting methods are selected from the stinging methods, and the seeds are hit on the blade of 

the knife rather than on the shell of the device. In this case, it is advisable to bite the seed coat once by 
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the working organ of the machine. The problem of stinging with a single exposure method is technical 

difficulties due to the fact that there are seeds of different sizes. One way to solve this is to first calibrate 

(fractionate) the seeds before biting them.  

Results. The working capacity of the grinding unit was calculated for a working capacity of 1250 kg/h 

of raw material. The reason for choosing this work productivity is that the maximum work productivity 

of the applied production enterprise is 1250 kg/h of soy raw materials. The performance for oilseed 

milling machines is determined as follows: 

𝑄 = (94,2 … . .132) ∙ 𝐷 ∙ 𝐿 ∙ 𝑏 ∙ 𝑛 ∙ 𝜌                                          (1.1) 

 

in this 𝐷 − the diameter of the shaft, the diameter of the shaft for the device was taken as 0.4 m; 

 𝐿- length of the rotating shaft, m; 

 𝑏 − the distance between the rotating shaft and the cutting blade, in the device this distance is 0.003 

m; 

 𝑛 − the rotation frequency of the drum, min-1, the rotation frequency of the device was chosen to be 

1250 rev/min; 

  𝜌- bulk density of the product, kg/m3. Soybean seed density is 510...550 kg/m3.  

Taking into account that the performance of the shaft grinding device is related to the 

characteristics of the product being fired, formula (5.1) can be written as follows:  

𝑄 = А ∙ 𝐷 ∙ 𝐿 ∙ 𝑛                                                 ( 1.2) 

In this А- The correction factor for the structure of the shaft harrow and the product, for soybean 

seeds in this shaft device, this indicator is 0.119. 

The length of the shaft was calculated as follows: 

 

𝐿 =
𝑄

А ∙ 𝐷 ∙ 𝑛
=

0,52

0,119 ∙ 0,4 ∙ 20,8
= 0,525 𝑚 

The length of the drum of the device is 600 mm, we calculate the length of the cylindrical shell part of 

the device as follows: 

 

𝐿ц = 𝐿 + (2 ∙ 𝐻 ) = 0,6 + (2 ∙ 0,1) = 0,8 𝑚 

In this H – the distance between the blade and the bearings. It was taken as 100 mm. 

The selection of the power and electrification required for burning oily raw materials in a shaft burning 

device is found by the following formula:  
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𝑁𝑑 = 0,8 ∙ 𝐿 ∙ 𝐷 ∙ 𝑛 ∙ 𝜂 ∙ (50 ∙ 𝑡 + 0,42 ∙ 𝐷2) = 0,8 ∙ 0,6 ∙ 0,4 ∙ 20,8 ∙ (50 ∙ 0,006 + 0,42 ∙  0,42) =

1,5 kW 

In this 𝑡- soybean seed size, 0.006 m.  

DISCUSSIONS 

Taking into account the reserve factor of extension and electrification, the total power of electrification 

is determined as follows: 

𝑁у =
 1,5 ∙ 𝑁𝑑

𝜂
= 1,5 ∙

1,5

0,7
= 3,2 𝑘𝑊 

In this 𝜂- belt drive F.I.K. It was taken as 0.7.  

In accordance with the standard, a 4.0 kW electric motor was selected. 

Calculation of blade thickness in the device. We calculate the thickness of the blade, taking into 

account the forces acting on it  (figure 1).   

 

Figure 1. Blade calculation scheme. 

Component of the thrust force P: The normal force PH directed along the angle bisector is found as 

follows: 

 

𝑃𝐻 = 𝑃 ∙ 𝑐𝑜𝑠 (𝛾 +
𝛼

2
) = 42100 ∙ sin (45 +

45

2
) = 38895,3 𝑁          (1.3) 

 

In this  𝛾 − the angle between the blade and the product discharge hopper;  

𝛼 − the angle at which the blade is mounted on the device;   

Р- the force that goes into biting soybean seeds in one revolution of the shaft.  

The bending stresses in this section are found as follows: 

𝜎и =
6∙𝑃𝐻∙𝑦

𝑏∙ℎ2
                                                             (1.4) 

 

In this 𝑏 − blade length 0.6 m; 
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ℎ − blade thickness, m; 

y- blade tip (accelerated part). 

So, y - the distance that determines the location of the bite at the tip of the blade is found as follows. 

𝑦 =
3

2

𝑃𝐻

𝜎и∙𝑡𝑔2/2
=

3

2
∙

38895,3

210000000∙0,15
= 0,002 𝑚                                (1.5) 

(5.4) the thickness of the blade is found from the formula. 

 ℎ = √
6 ∙ 𝑃𝐻 ∙ 𝑦

𝜎и ∙ 𝑏
= √

6 ∙ 38895,3 ∙ 0,002

210000000 ∙ 0,6
≈ 0,0019 𝑚  

As a result of the above calculations, a blade with a thickness of 3 mm was selected.  

CONCLUSIONS 

As a result of the calculations, the dimensions of the parts of the device were equal to the following: 

The length of the drum of the device is 600 mm, the length of the cylindrical shell part is 800 mm, the 

power of the electric drive in the device is 4.0 kW, the length of the blade is 600 mm, the thickness of 

the blade is 3 mm, the length of the accelerating part of the blade is equal to 2 mm.  

REFERENCES 

1. https://www.agro.uz/tag/soya/ 

2.  Кулдошева Ф.С., Шарипов Н.З. ИССЛЕДОВАНИЕ ТЕПЛОВОЙ ОБРАБОТКИ ВИНОГРАДНЫХ 

КОСТОЧЕК ПОД ВОЗДЕЙСТВИЕМ ВЫСОКОЧАСТОТНОГО ПОЛЯ . Универсум. Технические 

науки №5 (110) , май 2023 г. 

3. Sharipov N. Z., Bo’ronov S. A., Soliev F. Analysis of the process of preparation of local soybean seeds 

for oil //International Journal of Discourse on Innovation, Integration and Education. – 2021. – Т. 2. 

– №. 2. – С. 227-229. 

4. Sharipov N. Z., KH K. Gafurov, MS Mizomov. Soya seeds from the peel seperating of local growing 

//International Journal For Innovative Engineering and Management Research. – Т. 10. – С. 337-

339. 

5. Sharipov N. Z., Kuldosheva F. S., Jumaev J. Research of the Effect of Factors on the Process of 

Separation of Shadow Seeds from the Peel //Eurasian Research Bulletin. – 2022. – Т. 7. – С. 86-91. 

6. Sharipov N. Z. Analysis of the process of preparing oilseeds for oil production //Academicia An 

International Multidisciplinary Research Journal. – 2020. – Т. 10. – №. 11. – С. 2075-2079. 

7. Sharipov N.Z., Gafurov K. X. The theoretical Basis of soybean cutting process and knife selection // 

Middle European scientific bulletin Journal: ISSN: 2694-9970. (Impact Factor: 7.525). 2022.- Vol. 29, 

№10. P. 65-69 

8. Sharipov N.Z., Gafurov K.X., Jumayev J. Mahalliy soya urug‘ini po‘stlog‘idan ajratish jarayonini tadqiq 

qilish // Fan va texnologiyalar taraqqiyoti ilmiy – texnikaviy jurnal, 2022. -№ 4.- Buxoro, 47-51 b.  



EUROPEAN INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY RESEARCH  
AND MANAGEMENT STUDIES                                                                                                                                                                                                     ISSN: 2750-8587 

 

VOLUME03 ISSUE11                                                                                116 

9. Шарипов Н.З., Гафуров К.Х., Соя уруғини чақиш жараёнини назарий асослари ва пичоғни 

танлаш // Фан ва технологиялар таррақиёти илмий-техникавий журнал. - Бухоро, 2023.-№1.-

48-52 б.  

10. Ibragimov R.R., Kuldasheva F.S. The possibility of using ultra-high-frequency energy in the 

technologies of sterilization of plant raw materials. Universum. Технические науки 11 (116). 

Noy.2023 

11. Ibragimov R.R., Sharipov N.Z., Narziyev M.S. Analysis of product processing at extremely high 

frequency. In Volume 4, Issue 10 of Web of Scientist: International Scientific Research Journal (WoS) 

Oct. 2023. 

 

 

 


