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Creation of their theoretical foundations for the development of a new generation 

of working mechanisms whose connections are controlled by the laws of motion used 

in automobile engineering, precise mechanical engineering, instrument engineering, 

and vibrotechnical machines is one of the urgent problems of scientific research on the 

theory of machines and mechanisms [1- 3]. 

At the 13th World Congress of the International Federation of Machines and 

Mechanisms - IFToMM held in Mexico in 2009, it was emphasized the need to pay 

special attention to the activation of scientific research in the direction of controlled 

mechanisms. 

Currently, in the scientific research conducted on the theory of machines and 

mechanisms, the weight of research in the field of creating the theoretical foundations 

of the mechanisms whose geometric, kinematic and dynamic parameters and 

connections are controlled is not at the level of modern requirements. In particular, 

based on the scientific results obtained in theoretical research on controlled 

mechanical systems and mechanisms, it is necessary to develop scientifically based 

proposals for the creation of a new generation of devices of controlled mechanisms in 

technological machines [4-9]. 

In the current fundamental project, it is envisaged to create a theoretical basis for 

the development of a new generation of mechanisms whose parameters and 

connections are controlled, and to make specific proposals for the application of the 

results of research and design work to the real sector of production. 

On the basis of theoretical studies and analysis of technical devices, generalized 

classification and methods of control of parameters and connections of friction 

mechanisms in technological machines are developed. Advantages of using precision 

vibromechanics methods are justified in theoretical studies. The effectiveness of the 

use of controlled punch-lever mechanisms in technological machines is theoretically 

justified [10-20]. 

For generalized analysis and synthesis of planetary and differential gears, their 

mathematical models are created. The effectiveness of using dry friction force to 

ensure the controlled rotational movement of the driving link in the upper and lower 

kinematic pairs in the frictional connection is substantiated. 
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The general principles of the motion of a rigid body controlled by vibration in 

plane and space are studied theoretically. Analytical expressions are developed that 

determine their kinematic, kinetostatic and dynamic parameters, taking into account 

the absolute stiffness and elasticity of the links of the controlled punch-lever 

mechanisms with the addition of Assur groups of the form 1-2-3. New devices of 

controlled punch-lever mechanisms are created. 

The effectiveness of the use of external physical fields to provide controllable 

connections at the junction of the upper and lower kinematic pairs is theoretically 

justified. Mathematical models of controlled mechanisms designed to prevent erosion 

on working surfaces are created. 

The creation of a new generation of mechanisms whose connections are 

controlled based on high-frequency elastic vibrations, electrorheological and 

magnetorheological effects is theoretically justified. 

Specific proposals are made for applying the results of the completed research 

and design work to the real sector of production. EHM programs are developed for all 

created mathematical models and registered with the Patent Office of the Republic of 

Uzbekistan [21-25]. 

As a result of theoretical research and construction-design research, the 

proposed parameters and connections of new generation devices of controlled 

mechanisms are precise and general mechanical engineering, precision 

vibromechanics, instrument engineering, robotics and computer engineering, 

medicine, space and special equipment, mining, oil and concrete proposals for 

application in technological machines in the gas industry and other areas of 

production are given. 

From the results of the completed scientific researches and construction-project 

work, scientific workers conducting research in the field of "Mechanism and machine 

theory", "Theoretical and applied mechanics", professors and teachers of technical 

universities, specialists in mechanics and mechanical engineering It can be used by 

undergraduates, masters and research students. 
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