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technical means and theory of automatic control and mathematical modeling of automatic control provisions 
ripper based on information ultrasonic sensor density of the soil. 

The schematic diagram is developed and the experimental sample of the radio physical device of 
determination depth of distribution of soil density. 

The developed radio physical device gives the chance to determine depth of distribution of soil density 
in the course of work of the tractor. 
soil density, ultrasound, sound wave, generator of impulses, sensor radiator, sound speed
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A scale-level approach to the analysis of processes in materials of tribo-conjugate parts 
of mobile agricultural and motor vehicles 

For severe and extreme conditions of operation of mating parts of mobile agricultural and motor 
transport equipment, the tribological situation of their frictional contact in various friction modes with a diverse 
process pattern at various scale levels is considered. It is determined that the character and direction of these 
processes at each scale level are essentially different. The results of the research revealed a synergistic and 
competitive interaction of processes and reactions occurring at different scale levels of materials of the zone of 
friction of the interfaces of parts with the probability of energy-information exchange between different scale 
levels of analysis of the friction zone. It is shown that in the boundary lubricating layers processes of self-
organization under the influence of information entropy can take place, which make it possible to create 
intellectual tribotechnologies (SMART-self technology) and intelligent lubricants. 

It was found that the standard physicochemical properties of lubricants in the friction zone fully 
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manifest themselves at the macro level. On the meso level, a single role is played by the single properties of 
lubricants, and at the micro- and nanoscale their influence is minimized. At these levels, the flow of processes in 
the lubricants of the tribosupply of samples and parts is influenced, in the main, by the microdispersion of their 
initial components. They can also be nanodispersed. At the nanoscale, the role of the contact properties of 
lubricants is significantly reduced and other regularities that make it impossible to predict their effectiveness 
under conditions of boundary friction regimes, according to physico-chemical properties, become effective. It 
has been established that without the consideration of meso, micro and nanoeffects and phenomena, it is 
practically impossible to predict the effect of lubricants on the main tribotechnical indices, such as coefficient of 
friction, wear rate, anti-seize ability, and others. 
mobile agricultural and road transport equipment, scale-level approach, tribocrete of parts, surface layer, 
lubricant, synergism, tribotechnology, triboplasm 
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