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Abstract: This paper presents an analysis of the results of experimental studies on the design 

of a gear mechanism with a flexible element. The research includes the determination of the main 

operating parameters, investigation of structural features, as well as kinematic and dynamic analysis 

of the mechanism. Based on the obtained experimental results, scientific and technical solutions 

aimed at improving the performance and reliability of the gear mechanism are proposed. The research 

findings are of practical importance for the design and optimization of gear mechanisms. 
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Annotatsiya: Ushbu maqolada qayishqoq elementli tarkibli tishli g‘ildirakli mexanizm 

konstruksiyasining tajribaviy tadqiqotlari natijalari tahlil qilingan. Tadqiqot jarayonida 

mexanizmning asosiy ishchi parametrlarini aniqlash, uning strukturaviy xususiyatlarini o‘rganish, 

shuningdek kinematik va dinamik tadqiq qilish ishlari amalga oshirilgan. Olingan natijalar asosida 

mexanizmning ish samaradorligini oshirishga qaratilgan ilmiy-texnikaviy yechimlar taklif etilgan. 

Tadqiqot natijalari tishli mexanizmlarni loyihalash va takomillashtirishda amaliy ahamiyatga ega. 

Kalit so‘zlar: qayishqoq element, tishli g‘ildirakli mexanizm, parametrlar, strukturaviy 

tadqiqot, kinematik tadqiqot, dinamik tadqiqot, tajribaviy tahlil, ilmiy-texnikaviy yechimlar. 

Аннотация: В статье представлен анализ результатов экспериментальных 

исследований конструкции зубчатого механизма с упругим элементом. В ходе исследования 

выполнено определение основных параметров механизма, изучены его структурные 

особенности, а также проведены кинематические и динамические исследования. На основе 

полученных экспериментальных данных предложены научно-технические решения, 

направленные на повышение надежности и эффективности работы механизма. Результаты 

исследования могут быть использованы при проектировании и совершенствовании зубчатых 

передач. 

Ключевые слова: упругий элемент, зубчатый механизм, параметры, структурное 

исследование, кинематическое исследование, динамическое исследование, 

экспериментальный анализ, научно-технические решения. 

Today, scientific research is being carried out at mining enterprises to create new 

effective designs of gear and flexible joint mechanisms widely used in technological 

machines, to conduct structural, kinematic and dynamic research to substantiate their 

parameters, and to develop their scientific and technical solutions. In this regard, 

special attention is paid to creating designs of gear reducers with composite, flexible 
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elements used in technological machine drives in mining production, reducing friction, 

wear and noise in gear mechanisms, and substantiating their technological operation 

processes and parameters. 

As a result of experimental research, it was determined that the experimental 

version of the proposed reducer of the brand Ц2У-160 provided for the determination 

of the torques, rotation frequencies and noise on the driven and driven shafts, taking 

into account the vibration amplitude of the gear wheel and the material of the gear 

wheel with a flexible element, rubber grades of different densities. The experiments 

were carried out at different working capacities [1, 2]. 

As noted above, in order to increase the operational performance of the reducer 

of the brand Ц2У-160, a mechanism was used in the transmission mechanism, which 

included a gear wheel with a ring bushing with a flexible element. The gear wheel with 

a flexible element with the proposed gear wheel was manufactured using special press 

forms (Fig. 1). 

 
1-component gear wheel gear flange, 2-ring rubber bushing, 3-inner ring. 

Figure 1. View of a gear wheel with a component belt element. 

An electrotensometric scheme of the experimental stand of the Ц2У-160 

reducer, which transmits movement from one mechanism to another, was developed 

(Fig. 2). When the experimental stand is started, the electric motor 1 transmits the 

movement to the driving pulley 2 through the belt drive 3 and the driven pulley 4 to 

the driving gear 5. Then it transmits the movement to the gear 6 with the recommended 

belt element, and the movement is transmitted to the third gear 7. The movement is 
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transmitted to the brake drum 9 through bearings 8 fixed at both ends of the shafts. To 

measure the required values, data is transmitted to the computer through special 

sensors, such as Kvars and vibXpert 10, which are connected to the shaft in a half-

bridge manner. These universal sensors allow measuring the torques, angular 

velocities, and noise on the shafts with the appropriate accuracy [3, 4].  

 
1-electric motor, 2-driving pulley, 3-gear, 4-bearing, 5-brake drum, 6-vibXpert universal measuring 

instrument sensor, 7-gear wheel with belt element, 8-gear wheel, 

9-belt, 10-driving pulley 

Figure 2. Electrotensometric scheme of the experimental stent of the reducer brand Ц2У-160 

In order to increase the accuracy of the results obtained, the tests were repeated 

3 times in the same mode. 

Using a complex measuring instrument, the angular velocity, torque and noise 

of the shafts of the driving and driven gears of the modernized two-stage reducer of the 

Ц2У-160 type with a gear wheel with a rubber bushing were determined by the 

tensometric method [5, 6].  

Graphs of the dependence of the angular velocities of the input gear wheel shaft, 

the belt element and the output gear wheels of the modernized Ц2У-160 type reducer 

installed in the transmission of the “Valuts” technological machine on the change in 

the friction torque on the working drum were constructed. It was found that when the 

depreciation belts are passed through the working drums in the technological machine, 

the increase in the technological resistance from them leads to a decrease in the angular 

velocities of the shafts in a nonlinear manner. 
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