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Abstract: The aim is to increase productivity technology. Transportation and road-building machines 

are respectively used in the transport and road construction activities. Today there are many problems 

associated with an increase in transport performance. The main problem is the complexity of the 

machines increase the functional properties and improving the working bodies on the base of 

fundamental and applied sciences. As a result, there is a process engineering development as 

improving the design and expansion of production of machines in this area is the main objective of 

profitability. Improved performance indicators occurs on the following parameters: 

- increasing of the reliability and persistence by changing the design of the technology; 

- increasing of the capacity base of engines; 

- creation of universal work items.  

The development of the device for increasing inherent performance machines require many different 

industry sectors.  
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Figure 1 - Rust and adhered soil 

When working in soil conditions, appliances, namely working body interacts with the sticky soil 

(Figure 1). This phenomenon significantly reduces the reliability and performance [4]. The main part 

of the article is worth noting that the search for devices based on the earth-moving machine - the 

bulldozer, but the same methods can apply perfectly to other road building and transport engineering 

[5]. To solve this problem, inventors' certificates have been found (Figure 2). 



.  

1 – blade; 2 – cylinder; 3 – scraper. 

Figure 2 - Blade with holes and depleted scraper 

The first method - a blade with outlet openings for the liquid supply [1]. When included burial dump 

pump and a compressor, the feed liquid that flows through the outlet openings providing a sliding 

effect and reduced ground adhesion. The advantages include the diversity and speed of the liquid 

medium, which affects the efficiency of not sticking due to the selection of a specific chemical 

composition of the fluid to the desired category soil. The disadvantage of this method is the 

complexity of the design and manufacturing, as well the reliability and the need for additional 

hydraulic system. The second - a mechanical scraper [2]. Scraper from the upper position shifts lower 

and cuts the adhering soil. The disadvantages include a significant increase in the weight of the work 

equipment and installation of power equipment for cleaning. 

Due to fundamental science - physics, there is another way. This panel of opposite magnets [3]. The 

panel is between the frontal shield and a knife (Figure 3). 

 

1 – blade; 2 – knife; 3 – panel; 4 – magnets; 5 - baffle 

Figure 3 - Magnetic panel 

When working with the ground with a knife cut a ground passes through the panel at this point on the 

ground affects the magnetic field generated by permanent magnets. As a result, the soil particles will 

be optional, anti-direction of the magnetic induction, magnetic moment arising due to the emergence 

of an additional current in an electron, because the particle is considered as a material point. In turn, 

the extra current arising due to precession (additional movement or rotation) generates one additional 

magnetic moment. When moving to the frontal shield the soil interacts with reduced tack, less 

connected due to the small adhesion forces between the particles, which is manifested in the form of 



lower sticking of soil and is better to go to the board surface. This increases the performance, 

reliability, performance and service life. 

The study was carried out to find the optimal distance between the magnets in view of the fact that 

the ground in a heap will be taken as a material point particle, atom (cobalt, 59.93). The object of 

experience took loam moist soil category - 2. The metal plane has been used as the surface of the 

moldboard. On the plane, in a random position, installed magnetic elements with a certain distance. 

The total number of experimental tests for each distance - 40 pieces, except for the fifth position. 

There were five such provisions. First position – position without magnets. Second position - this 

position is close to the targeted one another eponymous poles. Third position - this is the position of 

the proximity of opposite magnets. Fourth position - the position of the large distance between the 

permanent magnets. 

 

 

Figure 4 - The result of the optimal arrangement of magnets 

The fifth position - a position of the optimal arrangement of the magnets (Figure 4). 

Dm=𝟎. 𝟕 ∗ 𝒍𝒆𝒏𝒈𝒕𝒉; (22х5х9)     (1) 

 If the magnet will have a length, a width and a height of 22, 5 and 9 mm, respectively, the distance 

between magnets should be approximately Dm seventh of the length of the magnet. To bring real 

effect, also produces action "digging of soil". In this study, it showed positive result again. Thus, 

these studies have shown the effectiveness of magnets in the correct placement of the panel. And in 



general, it proved eksperemintalnym way, the theory of the precession of the magnetic moments in 

a magnetic field. Such an arrangement is appropriate and effective in the field of cleaning.  

 As a result of charting studies (Figure 5). 

Conclusions: Under the conditions of the manufacturing process when dealing with cohesive soils 

dozer equipment, does not always meet the requirements of reliability, so the paper presents the 

development of the devices. The scientific and technical review of the methods of cleansing the 

surface of the moldboard is presented in the article. It outlines the main disadvantages of these 

methods. As it has been chosen and argued selection of the most optimal and efficient device. The 

following problems have been resolved to achieve the purpose of the article: 

-  patent search performed scientific inventions to solve problems; 

-  to calculate the main stress in the dangerous sections of the working equipment, taking into 

account the introduction of the device in order to reduce the adhesion of soil to the dump; 

      - explanations of the theoretical influence of the magnetic properties of the ground and the 

possible outcomes; 

    - calculated the effect of magnets and external magnetic fields on the elementary particles; 

            - implemented a scientific experiment on the article topics, thus proved the calculation and 

the theory of the object. 

The big drawback is the complexity of the correct installation of the device in the equipment, 

taking into account the dimension of the power characteristics of the magnetic field. 
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% - the percentage of adhering soil relative to the total volume 

Figure 5 - Diagram of the results of experimentation 



The purpose and relevance of the topic are proved. It is therefore necessary to continue the study of 

this device and method for installing an operating bulldozer equipment, as well as pay attention to 

the electromagnets, to explore the impact and draw the necessary conclusions. 
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