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ABSTRACT 

The article is written about the fact that a lot of electricity is consumed in the process of grinding materials 

in cement production technology, and to ensure the efficiency of material grinding by studying the reasons 

where it is spent. 
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The process of grinding materials is very 

complicated and depends on the following 

factors: physical and mechanical properties of the 

material, its shape, size and granularity, the 

number of defects in the material, its strength, 

hardness or softness, and the construction and 

types of other grinding machines [1-7]. 

In order to correctly interpret this situation, it is 

necessary to study the physical state of the 

grinding process. For example. The grinding 

process due to any deformation can be explained 

as follows. The external force causes the 

accumulation of elastic deformation stresses in 

the body [8-15]. 

THE MAIN PART 

If we compare the above-mentioned hypotheses 

and compare the grinding with the work done, 

and put the pieces of grinding on the Hooke 

diagram, we get the following [14-21]. 

 

 

Figure 1. The relationship between the unit energy consumption E and the final size of the 

material being crushed D. 

 

As can be seen from the diagram, the energy 

consumption is 0.4kW to get 1t rubble 5-40mm; 

Grinding 1t of sand is 2kW with a unit surface 

area of 1800cm2/g; 1t of cement (from clinker) is 
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2800-3000 cm2/g and 7 kW of energy is 

consumed. In fact, it takes 35-45 kW of energy to 

produce 1 ton of cement from clinker, which is 

very energy intensive. This shows that such 

calculations Rittinger, Kirpichev-Kick and Bond 

hypotheses do not accurately represent this 

process. But it correctly expresses the quality 

characteristics of grinding processes [22-28]. 

According to Griffiths, the difference between the 

theoretical and actual strength of solid bodies 

occurs due to the formation of small cracks in 

them, resulting in strong concentrated stress. The 

basic idea used by Griffiths is that under the 

influence of the recommended tensile stress at 

the tips of small cracks, a local overstress σ is 

calculated in all sections of the sample, which is 

many times more than the average stress σ. 

If the stress is too high, dangerous cracks will 

reach the theoretical strength σК, in which the 

crack will grow violently and break the specimen 

into pieces. The recommended average voltage at 

this time should correspond to the peak voltage 

σК. When the ultimate stress is less than the 

theoretical strength, the crack does not grow and 

the material does not crush. The coefficient of 

stress concentration in microcracks is equal to 

β=σ*/σ. It depends on the direction, size and 

shape of the micro-cracks according to the 

direction of elongation. Therefore, tensile 

strength is not considered to be related to the 

material constant. Different samples differ in the 

size of critical microcracks [29-33]. 

In justifying the formula for the calculation of 

concentration stresses, Griffiths based on the 

following cases: 

a) thermal failure of brittle material does not 

depend on temperature; 

b) if an increase in the free plane energy is 

observed to increase tension micro-cracks in the 

sample, the growth of micro-cracks may occur. 

c) the length of microcracks is much shorter than 

the cross-section of the sample, and the cross-

sectional stress in the crack practically 

corresponds to the average stress calculated at 

the nominal strength. 
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Figure 2. The diagram of stress concentration at the crack tip. 

 
Based on this situation, Griffiths defined the intensity as follows: 

 02к E l =
  

where: a-energy of free formation of a tense body; E-voltage module; 10-angle microcracks initial depth. 

According to modern views, Griffiths theory has a 

number of shortcomings. The main ones are: 

1) The calculation of concentration stresses does not 

depend in principle on the equality of the tension energy 

change and the change of the energy of free formation, 

in which, according to the law of conservation of energy, 

it is necessary to take into account the mechanical loss of 

the crushing energy of a brittle body; 

2) Griffiths's theory does not take into account the 

dependence on temporal stability; 

3) Molecular structure is not taken into account. 

In justification of the final state, we consider the 

molecular model of microcracks and the mechanism of 

their growth in a brittle solid. At the boundary of the 

integral transition to free formation, a discontinuity 

occurs between atoms. Atoms up to 1...5 are located in 

the volume of the body, and up to 6...10 are in free 
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formation. Due to thermal motion and fluctuation, the 

atoms at the tip of the cracks periodically generate 

sufficient kinetic energy or try to restore the bond 

between them. This process is observed when the 

potential overcomes the E and E1 barriers. The kinetic 

energy of particles is the activity energy of breaking 

processes or restoring chemical bonds. E- Е1 differences 

have a potential generation energy, which can be 

considered as a function of the distance between 

particles in the direction of elongation [34-41]. 

0х =  and 0х   = . The charge equal to should 

correspond to the balance of the distance between the 

intermediate atoms on the surface of the layer in the 

non-given body. The maximum of the potential curve 

indicates the influence of the nearby layer of atoms on 

the bond breaking process. The presence of particles in 

the x zone in the loaded material х  is higher than in the 

zone [42-46]. After unloading, the crack coalesces to the 

defect. In a loaded material, the tensile stress prevents 

the bonds from breaking and restoring them, which in 

turn means that in the unloaded state, the bonds are 

short and require a large kinetic energy to break. At high 

strain, the bond discontinuities are large and lead to the 

growth of microcracks. σ=σ0 is assumed to be safe in case 

of potential failure and the equality of restored 

connections. 
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Figure 3. molecular model of α-microcracks; 

β-potential energy change. 

 

The external force causes the accumulation of 

elastic deformation forces inside the body (piece). 

The concentrated stress formed as a result of a 

defect somewhere in the piece increases without 

reaching the strength limit, and part of it is spent 

on the newly formed surface, this energy is useful 

energy and grinds the piece. And the rest are 

distributed in the case of elastic deformation to 

compress the piece, in the case of thermal energy 

and in the case of other energies. 

Thus, according to modern views, there are two 

types of crushing mechanism. In the first stage, 

the cracks are provided by thermofluctuation, 

and in the second stage, the tensile properties of 

the solid body are determined by the growth of 

the cracks, and the energy reserve is stored in it. 

 

REFERENCES 

https://doi.org/10.37547/ijasr-02-11-05
https://scholar.google.co.in/scholar?q=GRINDING%20OF%20MATERIALS:%20MAIN%20CHARACTERISTICS
https://www.mendeley.com/search/?page=1&query=EXPERIMENTAL%20PRODUCTION%20CARGO-HANDLING%20DEVICES%20FROM%20SYNTHETIC%20WOVEN%20TAPES


Volume 02 Issue 11-2022 31 

                 

 
 

   
  
 
 

International Journal of Advance Scientific Research  
(ISSN – 2750-1396) 
VOLUME 02 ISSUE 11     Pages: 25-34 

SJIF IMPACT FACTOR (2021: 5.478) (2022: 5.636) 
METADATA IF – 7.356 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Tojiev, R., Alizafarov, B., & Muydinov, A. 

(2022). Theoretical analysis of increasing 

conveyor tape endurance. Innovative 

Technologica: Methodical Research 

Journal, 3(06), 167-171. 

2. Тожиев, Р. Ж., Миршарипов, Р. Х., & 

Ражабова, Н. Р. (2022). 

Гидродинамические Режимы в 

Процессе Сушки Минеральных 

Удобрений. Central asian journal of 

theoretical & applied sciences, 3(5), 352-

357. 

3. Tojiev, R. J., & Isomidinov, A. S. (2022). 

Application of the principle of gas 

dynamics to agricultural technologies: 

monograph. Publishing house «European 

Scientific Platform», 72-72. 

4. Tojiyev, R., Ortiqaliyev, B., Toʻlashev, O., & 

Sobirov, X. (2022). Alu-mosilikat 

olovbardosh g ‘ishtning xossalariga 

saralash jarayonini ta’siri tahlili. Scientific 

progress, 3(4), 1271-1276. 

5. Tojiyev, R., Rajabova, N., Ortiqaliyev, B., & 

Abduolimova, M. (2021). Destruction of 

soil crust by impulse impact of shock wave 

and gas-dynamic flow of detonation 

products. Innovative Technologica: 

Methodical Research Journal, 2(11), 106-

115. 

6. Karimov, I., Tojiyev, R., Madaminova, G., 

Ibroximov, Q., & Xamdamov, O. T. (2021). 

Hydrodynamics of wet dush powder black 

drum equip-ment. Barqarorlik va yetakchi 

tadqiqotlar onlayn ilmiy jurnali, 1(5), 49-

56. 

7. Sadullaev, X., Tojiyev, R., & Mamarizaev, I. 

(2021). Experience of train-ing bachelor-

specialist mechanics. Barqarorlik va 

yetakchi tadqiqotlar onlayn ilmiy jurnali, 

1(5), 116-121. 

8. Karimov, I., Tojiyev, R., Madaminova, G., 

Ibroximov, Q., & Xamdamov, O. T. (2021). 

Wet method dust remover black drum 

device. Barqarorlik va yetakchi tadqiqotlar 

onlayn ilmiy jurnali, 1(5), 57-63. 

9. Tojiyev, R., Axunboev, A., Xakimov, X., & 

Teshaboev, A. (2021). Dry-ing fine 

materials in the contact device. 

Barqarorlik va yetakchi tadqiqotlar onlayn 

ilmiy jurnali, 1(5), 139-143. 

10. Tojiyev, R., Ortiqaliyev, B., & Sotvoldiyev, 

K. (2021). Improving the design of the 

screed for firebricks using solidworks. 

Barqarorlik va yetakchi tadqiqotlar onlayn 

ilmiy jurnali, 1(5), 91-99. 

11. Тожиев, Р. Ж., Исомиддинов, А. С., & 

Ахроров, А. А. У. (2021). Исследование 

пленочного слоя на рабочей 

поверхности роторно-фильтрующего 

аппарата. Universum: технические 

науки, (7-1 (88)), 42-48. 

12. Tojiyev, R., Isomidinov, A., & Alizafarov, B. 

(2021). Strength and fa-tigue of multilayer 

conveyor belts under cyclic loads. Turkish 

Journal of Computer and Mathematics 

Education, 12(7), 2050-2068. 

13. Tojiyev, R. J., Ortiqaliyev, B. S. O. G. L., & 

Abdurayimov, A. A. O. G. L. (2021). 

Saralash mashinalarining qiyosiy tahlili. 

Science and Education, 2(11), 359-367. 

https://doi.org/10.37547/ijasr-02-11-05
https://scholar.google.co.in/scholar?q=GRINDING%20OF%20MATERIALS:%20MAIN%20CHARACTERISTICS
https://www.mendeley.com/search/?page=1&query=EXPERIMENTAL%20PRODUCTION%20CARGO-HANDLING%20DEVICES%20FROM%20SYNTHETIC%20WOVEN%20TAPES


Volume 02 Issue 11-2022 32 

                 

 
 

   
  
 
 

International Journal of Advance Scientific Research  
(ISSN – 2750-1396) 
VOLUME 02 ISSUE 11     Pages: 25-34 

SJIF IMPACT FACTOR (2021: 5.478) (2022: 5.636) 
METADATA IF – 7.356 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

14. Tojiev, R. J., & Sulaymonov, A. M. (2021). 

Comparative analysis of devices for wet 

cleaning of industrial gases. Scientific 

progress, 2(8), 100-108. 

15. Tojiyev, R., & Rajabova, N. (2021). 

Experimental study of the soil crust 

destruction mechanism. Scientific 

progress, 2(8), 153-163. 

16. Ортиқалиев, Б. С., & Тожиев, Р. Ж. 

(2021). Sifatli olovbardosh g ‘isht ishlab 

chiqarishda xom ashyolarni saralash 

jarayonini tadqiq qilish. Замонавий 

бино–иншоотларни ва уларнинг 

конструкцияларини лойиҳалаш, барпо 

этиш, реконструкция ва модернизация 

қилишнинг долзарб муаммолари.(1-

65), 199-203. 

17. Тожиев, Р. Ж., Исомиддинов, А. С., 

Ахроров, А. А. У., & Сулаймонов, А. М. 

(2021). Выбор оптимального 

абсорбента для очистки водородно-

фтористого газа в роторно-

фильтровальном аппарате и 

исследование эффективности 

аппарата. Universum: технические 

науки, (3-4 (84)), 44-51. 

18. Tojiyev, R. J., Akhunbaev, A. A., & 

Mirsharipov, R. X. (2021). Re-search of 

hydrodynamic processes when drying 

mineral fertilizers in drum dryers. 

Scientific-technical journal, 4(4), 10-16. 

19. Tojiyev, R. J., Sadullayev, X. M., & 

Tuychiyeva, S. S. (2021). Identi-fying angle 

of capture of a crushing chamber, by 

taking into account the kinematics of 

movable cone crusher. Scientific-technical 

journal, 4(1), 59-66. 

20. Мадаминова, Г. И., Тожиев, Р. Ж., & 

Каримов, И. Т. (2021). Барабанное 

устройство для мокрой очистки 

запыленного газа и воздуха. Universum: 

технические науки, (5-4 (86)), 45-49. 

21. Rasuljon, T., Azizbek, I., & Abdurakhmon, S. 

(2021). Research of the hydraulic 

resistance of the inertial scrubber. 

Universum: технические науки, (7-3 

(88)), 44-51. 

22. Rasuljon, T., Akmaljon, A., & Ilkhomjon, M. 

(2021). Selection of fil-ter material and 

analysis of calculation equations of mass 

exchange pro-cess in rotary filter 

apparatus. Universum: технические 

науки, (5-6 (86)), 22-25. 

23. Rasuljon, T., Azizbek, I., & Akmaljon, A. 

(2021). Analysis of the dis-persed 

composition of the phosphorite dust and 

the properties of emis-sion fluoride gases 

in the production of superphosphate 

mineral fertiliz-ers. Universum: химия и 

биология, (6-2 (84)), 68-73. 

24. Rasuljon, T., Azizbek, I., & Bobojon, O. 

(2021). Studying the effect of rotor-filter 

contact element on cleaning efficiency. 

Universum: технические науки, (6-5 

(87)), 28-32. 

25. Хакимов, А. А. (2022). Технология 

Получения Качественных Брикетов С 

Использованием Горючих Вяжущих 

Компонентов. Central Asian Journal of 

Theoretical and Applied Science, 3(6), 

459-463. 

https://doi.org/10.37547/ijasr-02-11-05
https://scholar.google.co.in/scholar?q=GRINDING%20OF%20MATERIALS:%20MAIN%20CHARACTERISTICS
https://www.mendeley.com/search/?page=1&query=EXPERIMENTAL%20PRODUCTION%20CARGO-HANDLING%20DEVICES%20FROM%20SYNTHETIC%20WOVEN%20TAPES


Volume 02 Issue 11-2022 33 

                 

 
 

   
  
 
 

International Journal of Advance Scientific Research  
(ISSN – 2750-1396) 
VOLUME 02 ISSUE 11     Pages: 25-34 

SJIF IMPACT FACTOR (2021: 5.478) (2022: 5.636) 
METADATA IF – 7.356 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

26. Xakimov, A., Voxidova, N., & Rajabov, B. 

(2021). Analysis of collec-tion of coal 

brickets to remove toxic gas. Barqarorlik 

va yetakchi tadqiqotlar onlayn ilmiy 

jurnali, 1(5), 85-90. 

27. Xakimov, A., Voxidova, N., Rustamov, N., & 

Madaminov, U. (2021). Analysis of coal 

bricket strength dependence on humidity. 

Barqarorlik va yetakchi tadqiqotlar onlayn 

ilmiy jurnali, 1(5), 79-84. 

28. Xakimov, A., Voxidova, N., Rajabova, N., & 

Mullajonova, M. (2021). The diligence of 

drying coal powder in the process of coal 

bricket manu-facturing. Барқарорлик ва 

Етакчи Тадқиқотлар онлайн илмий 

журнали, 1(5), 64-71. 

29. Xakimov, A., Voxidova, N., & Xujaxonov, Z. 

(2021). Analysis of main indicators of 

agricultural press in the process of coal 

powder brick-eting. Barqarorlik va 

yetakchi tadqiqotlar onlayn ilmiy jurnali, 

1(5), 72-78. 

30. Akhmedovich, K. A. (2021). The Diligence 

of Drying the Coal Dust in the Process of 

Obtainig the Coal Brickets. International 

Journal of Innovative Analyses and 

Emerging Technology, 1(5), 111-115. 

31. Xakimov, A., & Vohidova, N. (2021). 

Relevance of the choice of binders for coal 

briquettes. Scientific progress, 2(8), 181-

188. 

32. Хакимов, А. А. (2021). Определение 

показателей качества угольного 

брикета. Universum: химия и биология, 

(5-2 (83)), 40-44. 

33. Ergashev, N., & Halilov, I. (2021). 

Experimental determination length of 

liquid film in dusty gas cleaner. Innovative 

Technologica: Methodical Research 

Journal, 2(10), 29-33. 

34. Karimov, I., & Halilov, I. (2021). 

Modernization of the main working 

shovels of the construction mixing device. 

35. Ergashev, N. A., Davronbekov, A. A., 

Khalilov, I. L. C., & Sulay-monov, A. M. 

(2021). Hydraulic resistance of dust 

collector with direct-vortex contact 

elements. Scientific progress, 2(8), 88-99. 

36. Alizafarov, B., Madaminova, G., & 

Abdulazizov, A. (2022). Based on 

acceptable parameters of cleaning 

efficiency of a rotor-filter device equipped 

with a surface contact element. Journal of 

Integrated Education and Research, 1(2), 

36-48. 

37. Sadullaev, X., Muydinov, A., Xoshimov, A., & 

Mamarizaev, I. (2021). Ecological 

environment and its improvements in the 

fergana val-ley. Барқарорлик ва етакчи 

тадқиқотлар онлайн илмий журнали, 

1(5), 100-106. 

38. Алиматов, Б. А., Садуллаев, Х. М., & 

Хошимов, А. О. У. (2021). Сравнение 

затрат энергии при пневматическом и 

механическом перемешивании 

несмешивающихся жидкостей. 

Universum: технические науки, (5-5 

(86)), 53-56. 

39. Khursanov, B. J. (2022). Methods for 

calculating the economic efficiency of new 

https://doi.org/10.37547/ijasr-02-11-05
https://scholar.google.co.in/scholar?q=GRINDING%20OF%20MATERIALS:%20MAIN%20CHARACTERISTICS
https://www.mendeley.com/search/?page=1&query=EXPERIMENTAL%20PRODUCTION%20CARGO-HANDLING%20DEVICES%20FROM%20SYNTHETIC%20WOVEN%20TAPES


Volume 02 Issue 11-2022 34 

                 

 
 

   
  
 
 

International Journal of Advance Scientific Research  
(ISSN – 2750-1396) 
VOLUME 02 ISSUE 11     Pages: 25-34 

SJIF IMPACT FACTOR (2021: 5.478) (2022: 5.636) 
METADATA IF – 7.356 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

technology. World Economics and Finance 

Bulletin, 10, 112-116. 

40. Хурсанов, Б. Ж., & Алиматов, Б. А. (2020). 

Экстракционное извлечение редких 

металлов из отвалов ГОК. Universum: 

технические науки, (6-1 (75)), 42-45. 

41. Khursanov, B. J. (2022). Extraction of rare 

metals from mining dumps in bubbling 

extractors. American Journal Of Applied 

Science And Technology, 2(05), 35-39. 

42. Mamarizayev, I., & Abdunazarov, A. 

(2022). Multi-stage bubble extractor with 

increased contact time. Eurasian Journal of 

Academic Research, 2(7), 112-116. 

43. Komilova, K. (2022). Texnologik jarayonda 

qo ‘llaniladigan qurilmalar tahlili. Eurasian 

Journal of Academic Research, 2(7), 106-

111. 

44. Хурсанов, Б. Ж., & Абдуллаев, Н. Қ. 

(2022). Газ миқдорларини 

экстракциялаш жараёнининг 

самарадорлигига таъсири. Eurasian 

Journal of Academic Research, 2(6), 321-

324. 

45. Xursanov, B., & Abdullaev, N. (2021). 

Fundamentals of equipment of 

technological processes with optimal 

devices. Scientific progress, 2(7), 679-684. 

46. Xursanov, B., & Akbarov, O. (2021). 

Calculation of gas volume in the mixing 

zones of extended contact time barbota 

extractor. Scientific progress, 2(7), 685-

688. 

https://doi.org/10.37547/ijasr-02-11-05
https://scholar.google.co.in/scholar?q=GRINDING%20OF%20MATERIALS:%20MAIN%20CHARACTERISTICS
https://www.mendeley.com/search/?page=1&query=EXPERIMENTAL%20PRODUCTION%20CARGO-HANDLING%20DEVICES%20FROM%20SYNTHETIC%20WOVEN%20TAPES

