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Mechanical transmission consumers impose more and 

more demands on increasing the energy efficiency and their 

load bearing capacity. If about 80% of the global energy is 

transmitted to the drive mechanisms of the machines 

through mechanical transmissions, then the increase of their 

mechanical efficiency by only 1% leads to the saving of 

0.8% of the energy produced on a global scale. 

The development of the robotics and mechanical systems 

with compactness restrictions impose to the gear ever more 

stringent requirements regarding the mass and gauges, the 

quality of the gear material, the technological efficiency 

measured during the manufacturing operations, the cost of 

production, etc. 

These requirements taken as a whole lead to the need to 

diversify and modernize the toothed gears DA  in the form of 

the tooth contact of the gear geometry and toothed wheels 

manufacturing technology. 

These requirements can largely be met by precessional 

transmissions with a new toothed gear concept with 

„congruent” concave-concave contact. 
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The success of the competition in which the producers of 

new industrial products are engaged is based on the time 

consumed in the activities of designing, making prototypes, 

testing and putting them into manufacturing. The main 

performance factors in the development of a new product are 

the reduction of the time and the costs of carrying out all the 

steps prior to its launch on the market. 

The research field refers to the technological development 

of precessional transmissions. 

The time and costs of achieving the precessional 

transmissions mostly refer to the manufacture of central 

wheels with non-standard convex-concave profiles and to 

the satellites with circular arch profiles of the teeth. 

These objectives were achieved by developing 

unconventional technologies based on digital manufacturing. 
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The field of research refers to the creation of wind 

energy conversion devices, namely to the wind turbines with 

vertical axis. 

The wind turbine with vertical axis includes a tower on 

which a rotary shaft with blades with an inclined 

aerodynamic profile is installed, the ends of which by means 

of V-class kinematic couplings are coupled with a rotary 

shaft connected to the permanent magnet generator. 

The V-class kinematic couplings have a common axis and 

ensure the variation of the angle of attack depending on the 

speed of the air flow in automatic mode. 
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