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Annotatio:. The article shows the importance of the calculation of bevel gears, how this 

process has become important in practice and in the creation of new designs. This article also 

emphasizes the importance of using mathematical models, engineering principles, and 

computer technology to solve engineering problems. 
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Аннотация. В статье показано значение расчета конических передач, насколько 

этот процесс стал важен на практике и при создании новых конструкций. В этой 

статье также подчеркивается важность использования математических моделей, 

инженерных принципов и компьютерных технологий для решения инженерных задач. 

Ключевые слова: Шестерня, наклонные зубья, резиновая втулка, оси, 

деформация, вращательная, радиальная, осевая сила, крутящий момент, диаметр, 

равномерность, угол наклона, угол сцепления, диаметр покрытия, прочность. 

Annotatsiya. Maqola, qiya tishli g'ildiraklarni ilashish hisobining muhimligini, bu 

jarayonni amaliyotlarda va yangi dizaynlar yaratishda qanday muhim ahamiyatga ega 

bo'lganligini ko'rsatadi. Ushbu maqola, injenerlik sohasidagi muammolarni hal qilishda 

matematik modellar, injenerlik prinsiplari va kompyuter texnologiyalardan foydalanishning 

ahamiyatini ham ta'kidlaydi. 

Kalit so’zlar: Tishli uzatma,qiya tishlar,rezinali vtulka, o'qlar, dyeformatsiya, 

aylantiruvchi, radial, o'q yo'lidagi kuch,burovchi momyent, diamyetr, bikrlik, qiyalik burchagi, 

ilashish burchagi, qoplanish diamyetri, mustahkamlik. 

 

INTRODUCTION 

 It is very important to find information on how to engage bevel gears and learn about its 

importance in order to write an article. Grinding can be associated with grinding gears, 

grinding a person's teeth against a surface, stealing teeth, teeth damaging nipples, and other 

problems. In order to write an article on this topic, you will need to gather important 

information such as the causes of grinding gears, how it occurs, the possible harms of this 

process and recommendations for its prevention. The article should also provide information 
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about medical approaches to prevent this process, how it can affect people, and how these 

problems can be eliminated. In this article, it will also be important to communicate with 

medical professionals, ask their opinions and convey information based on their experiences to 

the community. In the article, you should also talk about the importance of grinding gears for 

people and the fact that it should be done continuously.  

2. Experimental procedures 

The kinematic scheme of the transmission, which consists of gear wheels with a rubber 

bushing with inclined teeth, is presented in Fig. 1. 

The kinematic scheme is based on the fact that the thicknesses of the teeth of the 1st and 

2nd gears are equal to the angle α. Rubber bushings 5 and 6 have a truncated conical shape, the 

conical angles of the teeth are equal to the inclination angle α and are directed in the opposite 

direction. A conical rubber bushing 5 is placed between the bevel teeth 9 of the toothed wheel 

3 and the inner bushing 7 of the driving gear wheel. Accordingly, the driving gear wheel 2 is 

composed of 10 beveled outer rubber bushings 4 and inner bushings 8, and a conical rubber 

bushing 6 is located between them. It should be noted that along the axes of symmetry of gears 

1 and 2, conical rubber bushings 5 and 6 have thicknesses ∆2 and ∆1 equal to the gear ratio, 

i.e.: 

                                                                   (1) 

Here, , - angular velocities of gears 1.2. 

1-  

2-  

3-  

Determining the deformation forces of the rubber bushing of gear wheels. 

As it is known [7], the following forces are generated in the meshing zone of the teeth in 

cylindrical gears with bevel gears: 

Rotational force:  ; 

Axial longitudinal force:  ; 

Radial force: ; 

The force of mutual pressure of the teeth: ; 

Here, М- torque and the radius of the main circles;    

β- bevel angle of the teeth, - angle of engagement. 

It can be seen from the diagram in Fig. 2 that the forces in the bevel gear are mutually 

superimposed. 

Rubber bushings are deformed accordingly under the influence of impact forces along the 

x,y,z axes. Therefore, the impact forces and unity forces are in balance, i.e. [8] 

 

 
                      (3) 
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Here, С1, С2, С3 - uniformity coefficients of the rubber bushing in the direction of the 

axes; ∆X, ∆Y, ∆Z - values of deformation of the rubber tube along the axes. 

Accordingly, taking (2) into account, we derive from (3) the expressions for determining 

the values of deformation of rubber bushings along the axes. 

 

 

                                                         (4) 

 

Numerical solution and analysis of quantities. 

When determining the forces in the engagement link in the rubber bushing gear wheel 

drive with the recommended helical gear composition, the frictional forces were conditionally 

not taken into account. When determining the numerical solutions of the obtained expressions 

(4), the following initial values of the parameters were taken into account [8]; 

 

 

 

 

 

 
As a result of the performed calculations, the connection graphs of the parameters were 

seen. 

 

 

 
The constructed graphs were mainly assumed to be homogeneous rubber bushings, and 

the unity coordinates on all axes were the same [9] 

                                                   (5) 

In the graphs in Fig. 3, when increasing the initial value of the rubber bushings of the 

bevel gear wheels from 1.2*10
4
 N/m to 6*10

4
 N/m, the deformation values along the X axis 

are from 1.26*10
-3

 m to 0.98*10
-3

 m was calculated in linear coupling. Accordingly, the 

deformation of the rubber bushing along the Y axis ranges from 1.42*10
-3

 m to 0.465*10
-3

 m 

in the linear connection. (Fig. 3, graphs 1, 2). It was observed that the deformation of the 

rubber bushing in the radial direction decreased from 1.21*10
-3

 m to 0.21*10
-3

 m (Figure 3, 

Graph 3) 

In order to ensure sufficient damping of forces and clearance distances in the mechanism 

with the wheels of the considered spur gear structure, the recommended values of the unit 

coefficient of conical rubber bushings to ensure that ∆X, ∆Y, ∆Z values do not exceed 1.0*10
-3

 

m (3.1†4.5)*10
4
 is desirable.  

It should be noted that the higher the angle of inclination β of the teeth in the bevel gear 
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wheel, the higher the coverage coefficient of the gear, the smoother the movement. 

Graphs of the dependence of the amount of deformation of the rubber bushing on the 

axes of the bevel gear with the recommended composition on the inclination of the teeth. The 

values of ∆X increase linearly from 0.14mm to 1.19mm as the gear tooth pitch b increases 

from 50 to 300. It should be noted that the corresponding deformations are obtained by 

measuring the values of the impact forces on the axes. In this case, these values will not 

change because the angle b does not affect its change. But the deformation decreases in the 

radial direction, because the deflection angle depends on the coefficient ∆Z values decrease 

linearly from 0.62*10
-3

 m to 0.24*10
-3

 m  

Based on the analysis, the deformation of the rubber bushing in the radial direction 

increases the friction in the tip parts of the teeth, and the strength of the teeth decreases. 

Therefore, it is desirable that the recommended values of the tooth inclination angle should be 

b≤(19†26). 

CONCLUSION 

Deformation reduction in a compound helical gear is a critical factor in ensuring system 

efficiency and longevity. By carefully considering design parameters, material selection, and 

manufacturing processes, engineers can effectively reduce deformation and improve overall 

gear performance. In addition, the use of advanced simulation tools and testing methods can 

provide valuable information about the behavior of gears under different operating conditions, 

which can help reduce deformation. Ultimately, successful implementation of deformation 

reduction strategies in compound helical gears can lead to increased reliability, reduced 

maintenance costs, and improved operational efficiency 
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