
Volume 10| September, 2022                                                                                                                              ISSN: 2795-7640 

 

Eurasian Journal of Engineering and Technology                                             www.geniusjournals.org 

        P a g e  | 68 

 
Introduction 
In this article, we will compare the braking of 
the wheels, and the research results of 
scientists, for example, the car and the forces 
are expressed in the process of braking, which 
is shown in Figure 1 
 

 
 

Figure 1. A model of the forces acting on 
vehicle braking 

 
Center of mass Shock absorbers (shock 
absorbers, springs and shock absorbers) are 
connected to the wheels from the car body [1-
7]. 
In practice, we consider the movement of the 
car in Figure 1. We assume that the car body is 
in the process of braking. rotates at an angle 
around the axis.𝑋2 𝜑 
At the beginning of the braking of the car, the 
braking force F appears, where F1- the braking 
force of the front wheels and F2- the braking 
force of the rear wheels, that is, the total 
braking force acting on the passenger car is 
applied front and rear g expressed as 'wheels 
and F1 [8-14]. 
The braking force creates a torque directed 
against the inclined plane, the passenger car 
rotates around the centre of gravity (C) and the 
rear part of the car body rises. In this case, part 
of the load (T) from the total load (mg, where 
m is the mass of the passenger car, kg; g – 
acceleration free fall m/s2) is transmitted from 
the rear wheels to the front wheels, which 
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occurs during braking. Creates opposite forces 
from the edge of the road, corresponding 
changes that lead to the appearance of a 
moment, the axle attached to the car body, 
working in the clockwise direction, completely 
balances the first moment [15-23]. Based on 
this, we get the moments acting on the car body 
to determine: 

1 2F h F h Fh b+ = =  (1) 

At the beginning of the braking process, at the 
point of initiation of sliding, the resulting total 
braking force F is expressed by the following 
expression: 

 

  /

F mg

mgh b





=

 =
 

here: 
𝜇- coefficient of adhesion of car wheels to the 
base surface; 
m- a mass of the car, kg; 
g- acceleration of free fall, m/s2; 
h- height to the centre of gravity, m; 
b- the distance from the centre of mass to the 
rear axle, m. 
As a result, the load is redistributed due to the 
difference between the front and the impact 
forces during the braking of the car, the rear 
wheels and other factors can only lead to 
blocking, which can lead to an accident 
depending on the rear wheels [24-31]. To 
prevent this, it is unlikely that the machines are 
equipped with special equipment, and there is 
intensive braking of the shafts that limit the 
pressure in the hydraulic system [32-41]. 
In further theoretical studies based on the 
works, we assume that the movement of the 
front wheel of Shapovalova IL 2 is the same and 
we replace them with one wheel in the model. 
We take as an initial expression: twice the mass 
2m and twice the moment of inertia. By 
analogy, let's first expressions and for the rear 
wheels Car is considered together with the 
coordinate system SS1 X2 X3 For further study, 
the model of car motion when blocked wheels 
take X1, X3 is the weight of the car body the 
coordinates of the centre of mass will be 
available [42-49]. 
At the initial stage, before locking the wheels, 
the following situation occurred: 

( ) ( ) ( )1  0 0   0 0X  − = − = − =  (2) 

( )1 00X v− =  (3) 

( ) ( )0 0 0      

1.2

i i

i

 − = − =

=
 (4) 

For further development of the model, we 
assume the following conditions: 
1. the wheels of the car were spinning fast. 

 0v

a
=Ω  (5) 

2. the centre of mass of the mechanical system 
about point C (car body and 
four wheels) 
3. The speed of a car is equal to 0. 
At the time of deceleration, there is no internal 
shock moment [50-56]. The change in the 
magnitude of the angular momentum of the 
mechanical system relative to its centre of mass 
(point S, relative to the axes of Ke) is expressed 
by the following equation: 

 ( )14   0 0J a= + =Ω  (6) 

 

( )2 2 1 0
0 1

4
4 4 4           0r

J v
A J J ml m d

Aa
= + + + + = 

 (7) 
Here, A is the moment of inertia relative to the 
centre of mass of the car and the weight of the 
car decreases. 
Based on this, the initial condition is 
established. 
Braking a passenger car due to the absence of 
shock pulses during wheel locking, we accept 
the initial conditions for the rest: 

( ) ( )1 0   0 0X + = + =  (8) 

( )1 00X v+ =  (9) 

( )0 0         1.2i i I= + = =E E  (10) 

The mechanical system under consideration 
then accepts solutions. 
As can be seen from the relations, the situation 
is observed if the fifth equation of the system is 
subtraction. For this type, the following 
equation applies:ℰ1(t) = (t) = ℰ2(t) = ℰi(t) 

1 4 4  4oM X md m F− + =E  (11) 
2

1 2 14 ( ) 4 4 4ol md X c l Fd N+ + =+ − −E  (12) 

To further simplify the calculations, we 
introduce the following symbols: 
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0
01 1 1

4

J
J J mdd= + −  (14) 

We describe the modified system of equations 
(13) as follows: 

( 1)

14V c MM −=  (15) 

,

,

u U

W

=

=
 

2 2

0 23 ( )   0J U ma V W Nl U c l u dc+ + + + + =

 (16) 
Expressed as the initial speed of the car, taking 
into account self-oscillations during braking, 
we get:𝑉 + 𝑊 − 𝑑𝑈 

2 2

2  V U kNm U c l u dc= + + +  (17) 

Under the assumption that the coefficient is 
one and the wheel radius from the 
circumference k, the vibrations of the car body 
itself are separated from other variables, which 
eventually leads to their decay 𝑑1 = 0𝑎 = 0. 
Accepting these conditions shows that the body 
is the centre of mass, and the passenger car 
(point C) is located in the middle of the 
segment, connecting points K1 and K2, i.e. The 
points of contact of the wheels (contact 
patches) of the passenger car with the road, 
and the radius of the wheels is equal to zero. 
 
Conclusion 
With these conditions, it is almost impossible 
to constructively implement the proposed 
approach in crash investigation, but it is 
necessary to try to reduce the height of the 
centre of mass of the car body to reduce the 
vibrations of the car body around the corner. 
Ph is formed during its braking. The conditions 
of the accident can only be recreated with the 
help of simulation. In order to determine the 
coefficient of adhesion along the base surface of 
a car wheel, a theoretical experimental stand is 
made for modelling. 
 
 
 

References 
1. Abdukhalilovich, I. I., & Obloyorovich, M. H. 

(2020). Support for vehicle 
maintenance. Asian Journal of 
Multidimensional Research (AJMR), 9(6), 
165-171. 

2. Abdurakhimov, A. A. (2022). The basics of 
determining the braking of vehicles in road 
traffic. Innovative Technologica: Methodical 
Research Journal, 3(09), 63-78. 

3. Abduraxmonov, A. G., Xodjayev, S. M., 
Otaboyev, N. I., & Abduraximov, A. A. 
(2022). Formation of products from 
powdered polymers by rotational and 
blowing method. European International 
Journal of Multidisciplinary Research and 
Management Studies, 2(03), 41-51. 

4. Alimova, Z. K., Ismadierov, A. A., & 
Tozhibaev, F. O. (2021). Influence of the 
chemical composition of motor oils on 
viscosity indicators. Z. Kh. Alimova, AA 
Ismadierov, FO Tozhibaev//Economy and 
society, (4-1), 83. 

5. Alimova, Z. K., Sidikov, F. S., & Alimov, S. I. 
(2020). Reducing wear of engine parts by 
improving the antioxidant properties of 
engine oils. 

6. Anvarjon, I. A. (2022). Research on 
polishing properties of gear oils and ways 
to improve them. Innovative Technologica: 
Methodical Research Journal, 3(09), 13-21. 

7. Azizjon o‘g‘li, M. A., & Muxtorovich, X. Z. 
(2022). Yo‘l havfsizligi va uning ta’siri 
zamonaviy yo‘l va transportni rivojlantirish 
uchun. PEDAGOGS jurnali, 10(4), 208-212. 

8. Ergashev, M. I., & Uraimjanov, S. Z. (2022). 
Management of the tire wear process of 
the" black box" type at road transport 
enterprises. Academic research in 
educational sciences, 3(5), 285-289. 

9. Ergashev, M. I., Nosirjonov, S. I., & 
Mamasoliyev, J. J. (2022). Effective use of 
existing tire pressure monitoring and 
control systems at road transport 
enterprises in Uzbekistan. Innovative 
Technologica: Methodical Research 
Journal, 3(03), 39-49. 

10. Fayziev, P. R., & Khametov, Z. M. (2022). 
testing the innovative capacity solar water 
heater 200 liters. American Journal Of 



Volume 10| September, 2022                                                                                                                              ISSN: 2795-7640 

 

Eurasian Journal of Engineering and Technology                                             www.geniusjournals.org 

        P a g e  | 71 

Applied Science And Technology, 2(05), 99-
105. 

11. Fayziev, P. R., Tursunov, D. M., 
Khujamkulov, S., Ismandiyarov, A., & 
Abdubannopov, A. (2022). Overview of 
solar dryers for drying lumber and 
wood. American Journal Of Applied Science 
And Technology, 2(04), 47-57. 

12. Fayziev, P., Zamir, K., Abduraxmonov, A., & 
Nuriddin, O. (2022). Solar multifunctional 
dryer for drying agricultural products. 
12(7). 9-13. 

13. Fayziyev, P. R., Ikromov, I. A., Abduraximov, 
A. A., & Dehqonov, Q. M. (2022). 
Organization of technological processes for 
maintenance and repair of electric 
vehicles. International Journal of Advance 
Scientific Research, 2(03), 37-41. 

14. Fayziyev, P. R., Ikromov, I. A., Abduraximov, 
A. A., & Dehqonov, Q. M. (2022). Timeline: 
History of the Electric Car, Trends and the 
Future Developments. Eurasian Research 
Bulletin, 6, 89-94. 

15. Fayziyev, P. R., Ikromov, I. A., Otaboyev, N. 
I., & Abduraximov, A. A. (2022). The 
Analysis of Gas Balloon Supply 
Systems. Eurasian Journal of Engineering 
and Technology, 4, 115-122. 

16. Fayzullayev, E. Z., Raxmonov, I. S. O., & 
Nosirjonov, S. I. O. G. L. (2021). Tog’iqlim 
sharoitining transport xarakati xavfsizligiga 
ta’sirini o’rganish. Academic research in 
educational sciences, 2(12), 53-56. 

17. Hurmamatov, A. M., & Hametov, Z. M. 
(2020). Results of preparation of oil slime 
for primary processing. ACADEMICIA: An 
International Multidisciplinary Research 
Journal, 10(5), 1826-1832. 

18. IA, I. (2022). Adaptation of the vehicle 
supply system to work with compressed 
gas. Innovative Technologica: Methodical 
Research Journal, 3(09), 48-56. 

19. Ikromov, I. A., Abduraximov, A. A., & 
Fayzullayev, H. (2021). Experience and 
Prospects for the Development of Car 
Service in the Field of Car Maintenance. ISJ 
Theoretical & Applied Science, 11(103), 344-
346. 

20. Ismadiyorov, A. A., & Sotvoldiyev, O. U. 
(2021). Model of assessment of fuel 

consumption in car operation in city 
conditions. Academic research in 
educational sciences, 2(11), 1013-1019. 

21. Khodjaev, S. M., & Rakhmonova, S. S. (2022). 
Saving resources in the operation, 
maintenance of automotive 
equipment. American Journal of 
Interdisciplinary Research and 
Development, 5, 18-27. 

22. Khujamkulov, S. U., & Khusanjonov, A. S. 
(2022). Transmission system of parallel 
lathe machine tools. ACADEMICIA: An 
International Multidisciplinary Research 
Journal, 12(2), 142-145. 

23. Khusanjonov, A. S. O., & Nosirjonov, S. I. O. 
(2021). Theoretical foundations of the 
acceleration slip regulation 
system. ACADEMICIA: An International 
Multidisciplinary Research Journal, 11(9), 
618-623. 

24. Khusanjonov, A., Makhammadjon, Q., & 
Gholibjon, J. (2020). Opportunities to 
improve efficiency and other engine 
performance at low loads. JournalNX, 153-
159. 

25. Masodiqov, Q. X. (2022). The study of 
theoretical and practical aspects of the 
occurrence of internal stresses in polymeric 
and paint-and-lacquer materials and 
coatings based on them, which have a 
significant impact on their 
durability. Innovative Technologica: 
Methodical Research Journal, 3(09), 29-37. 

26. Mirzaboyevich, M. E. (2022). Using the 
Maple System to Evaluate the Efficiency of a 
Regression Model. Central asian journal of 
mathematical theory and computer 
sciences, 3(5), 7-13. 

27. Mirzakarimov, E. M. (2022). Regressiyon 
modelni samaradorligini baholashda maple 
tizimidan foydalanish. Eurasian Journal of 
Mathematical Theory and Computer 
Sciences, 2(3), 27-33. 

28. Muxammadjonovich, K. N. M., & 
Abduxalilovich, I. I. (2021). Substantiation 
of Deep Softener Parameters that Cut the 
Vine Roots and Apply Fertilizer in a Wide-
Band Manner. Central asian journal of 
theoretical & applied sciences, 2(12), 56-59. 



Volume 10| September, 2022                                                                                                                              ISSN: 2795-7640 

 

Eurasian Journal of Engineering and Technology                                             www.geniusjournals.org 

        P a g e  | 72 

29. Nosirjonov, S. I. U. (2022). Yo‘l 
burilishlarida harakatlanayotgan transport 
vositasining tezligiga yo‘l qoplamasi va ob-
havo sharoitlarining ta’siri. Academic 
research in educational sciences, 3(4), 39-44. 

30. Oblayorovich, M. X., & Mukhamadbekovich, 
T. D. (2022). Analysis of the Impact of 
Hydraulic System Fluid Quality on the 
Efficient Operation of Universal-Type 
Tractors. Eurasian Research Bulletin, 6, 103-
108. 

31. Omonov, F. A., & Dehqonov, Q. M. (2022). 
Electric Cars as the Cars of the 
Future. Eurasian Journal of Engineering and 
Technology, 4, 128-133. 

32. Omonov, F. A., & Sotvoldiyev, O. U. (2022). 
Adaptation of situational management 
principles for use in automated dispatching 
processes in public transport. International 
Journal of Advance Scientific 
Research, 2(03), 59-66. 

33. Otaboyev, N. I., Qosimov, A. S. O., & 
Xoldorov, X. X. O. (2022). Avtopoezd 
tormozlanish jarayonini organish uchun 
avtopoezd turini tanlash. Scientific 
progress, 3(5), 87-92. 

34. Otaboyev, N. I., Qudbiyev, N. T., & 
Qudbiyeva, G. A. Q. (2022). Yoʻl-transport 
tizimida ekologiya masalalari. Scientific 
progress, 3(2), 909-916. 

35. Qobulov, M., Ismadiyorov, A., & Fayzullayev, 
X. (2022). Analysis of the braking 
properties of the man cla 16.220 for severe 
operating conditions. European 
International Journal of Multidisciplinary 
Research and Management Studies, 2(03), 
52-59. 

36. Qobulov, M., Ismadiyorov, A., & Fayzullayev, 
X. (2022). Overcoming the Shortcomings 
Arising in the Process of Adapting Cars to 
the Compressed Gas. Eurasian Research 
Bulletin, 6, 109-113. 

37. Qobulov, M., Jaloldinov, G., & Masodiqov, Q. 
(2021). Existing systems of exploitation of 
motor vehicles. Экономика и социум, (4-1), 
303-308. 

38. Salomov, U. R., Moydinov, D. A., & Odilov, O. 
Z. (2021). The Development of a 
Mathematical Model to Optimize the 
Concentration of the Components of the 

Forming Adhesive 
Composition. Development, 8(9). 

39. Siddiqov, B., Abdubannopov, A., & Xametov, 
Z. (2022). Gaz divigatelining termal yukini 
kamaytirish. Eurasian Journal of Academic 
Research, 2(6), 388-395. 

40. Tursunov, D. M. (2022). Study of the stages 
of development of a gas-cylinder engine 
supply system. Innovative Technologica: 
Methodical Research Journal, 3(09), 79-84. 

41. Umidjon o‘g‘li, K. S., Khusanboy o‘g‘li, M. Q., 
& Mukhammedovich, K. S. (2022). The 
formation of tasks for overview of 
operating properties of vehicles. American 
Journal Of Applied Science And 
Technology, 2(05), 71-76. 

42. Xametov, Z., Abdubannopov, A., & Botirov, 
B. (2021). Yuk avtomobillarini ishlatishda 
ulardan foydalanish samaradorligini 
baholash. Scientific progress, 2(2), 262-270. 

43. Xodjayev, S., Xusanjonov, A., & Botirov, B. 
(2021). Gibrid dvigatelli avtomobillardan 
foydalanib ichki yonuv dvigatellari ishlab 
chiqargan quvvat samaradorligini oshirish 
va atrof-muhitga chiqarilayotgan zararli 
gazlarni kamaytirish. Scientific 
progress, 2(1), 1523-1530. 

44. Xujamkulov, S., Abdubannopov, A., & 
Botirov, B. (2021). Zamonaviy 
avtomobillarda qo’llaniladigan acceleration 
slip regulation tizimi tahlili. Scientific 
progress, 2(1), 1467-1472. 

45. Xujamqulov, S. U., Masodiqov, Q. X., & 
Abdunazarov, R. X. (2022, March). 
Prospects for the development of the 
automotive industry in uzbekistan. In E 
Conference Zone (pp. 98-100). 

46. Xusanjonov, A., Qobulov, M., & 
Abdubannopov, A. (2021). Avtotransport 
vositalaridagi shovqin so'ndiruvchi 
moslamalarda ishlatilgan konstruksiyalar 
tahlili. Academic research in educational 
sciences, 2(3), 614-620. 

47. Xusanjonov, A., Qobulov, M., & Ismadiyorov, 
A. (2021). Avtomobil Shovqiniga Sabab 
Bo'luvchi Manbalarni Tadqiq 
Etish. Academic research in educational 
sciences, 2(3), 634-640. 

48. Абдурахмонов, А. Г., Одилов, О. З., & 
Сотволдиев, У. У. (2021). 



Volume 10| September, 2022                                                                                                                              ISSN: 2795-7640 

 

Eurasian Journal of Engineering and Technology                                             www.geniusjournals.org 

        P a g e  | 73 

Альтернативные пути использования 
сжиженного нефтяного газа с добавкой 
деметилового эфира в качестве топлива 
легкового автомобиля с двигателем 
искрового зажигания. Academic research 
in educational sciences, 2(12), 393-400. 

49. Алимова, З. Х., Исмадиёров, А. А., & 
Тожибаев, Ф. О. (2021). Влияние 
химического состава моторных масел на 
вязкостные показателей. Экономика и 
социум, (4-1), 595-598. 

50. Жураев, М. Н., Омонов, Б. Ш., & Кенжаев, 
С. Н. (2021). Формирование моделей 
управления объемами перевозок в 
соответствии с потребностями 
потребителей. Universum: технические 
науки, (5-2 (86)), 87-92. 

51. Мелиев, Х. О., & Қобулов, М. (2021). 
Сущность и некоторые особенности 
обработки деталей поверхностно 
пластическим 
деформированием. Academic research in 
educational sciences, 2(3), 755-758. 

52. Назарова, З. А., Туреева, Г. М., 
Файзуллаева, Н. С., & Хусенова, Ш. Ш. 
(2019). Определение биологической 
доступности и фармакологической 
активности аппликационных 
лекарственных форм. Science Time, (3 
(63)), 58-64. 

53. Нурметов, Х. И., Турсунов, Н. К., Кенжаев, 
С. Н., & Рахимов, У. Т. (2021). 
Перспективные материалы для 
механизмов автомобильных 
агрегатов. Scientific progress, 2(2), 1473-
1479. 

54. Рахимов, У. Т., Турсунов, Н. К., Кучкоров, 
Л. А., & Кенжаев, С. Н. (2021). Изучение 
влияния цинка Zn на размер зерна и 
коррозионную стойкость сплавов 
системы Mg-Nd-Y-Zr. Scientific 
progress, 2(2), 1488-1490. 

55. Сотволдиев, У., Абдубаннопов, А., & 
Жалилова, Г. (2021). Теоретические 
основы системы регулирования 
акселерационного скольжения. Scientific 
progress, 2(1), 1461-1466. 

56. Туракулов, М. Р., Кенжаев, С. Н., & 
Инсапов, Д. М. (2021). Анализ законов 
движения, задаваемых профилем 

кулачкового механизма топливного 
насоса. Universum: технические науки, 
(10-1 (91)), 37-40. 

 


