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In the last few years Ukraine was filled with non-traditional and in some cases unknown technologies of 
crop science. The changes started by using imported harvesters which left practically all residues on the field. 
This practice allowed increasing the productivity of picking processes and shortening the terms of harvest period 
but there appeared the problem of plant residues further processing. The Ukrainian producers chose the simplest 
way to solve it and used disc equipment for soil cultivation. As a result, the structure of surface soil was 
damaged, valuable agro-technical aggregates were mashed, which led to their transformation into dusty 
unstructured condition. There was also over-tamping of subsoil, dysfunction of the aeration and infiltration 
processes, decrease of the storage of productive soil water in lower levels. 

This year the Department of Agricultural Engineering of Central Ukrainian National Technical 
University celebrates its 120th anniversary. On this occasion, the article contains the information on the 
contribution of the scientists of the department to the development of the agro-industrial complex of Ukraine by 
the introduction of some models of modern agricultural machines. They were developed and launched within 
recent years. The article shows the necessity of development and production of home-made agricultural 
machines. It is highlighted that the gradual introduction of the suggested machines into the technological 
processes of growing crops should become the basis for the introduction of soil protective and energy-saving 
technologies. The design features and the advantages of using plant residues shredders, combined chisel deep-
tillers, universal cultivators, field cultivators and chain harrows in different soil and climatic conditions have 
been described. 

The presented designs of machines were introduced into production and have been operating 
successfully on the fields of many agrarian companies. They provide high productivity and quality of 
technological processes confirming the efficiency and reliability of the design and significant cost savings 
compared with the purchase of foreign machines of similar application. Systematic launch of the developed 
technology into the technological processes of cultivation, timely operations and the refusal of the application of 
erosion-hazardous equipment can serve as the basis for the implementation of systems of soil protection and 
energy-saving technologies. We hope that our elaborations will improve the overall efficiency of agricultural 
production, promote the preservation and restoration of soil fertility and high yields. 
soil-protecting and energy-saving technologies, plant residues shredder, combined chisel deep-tiller, 
universal cultivator, chain harrow 
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Theoretical ground of steady motion of the new fertilizer-sowing aggregate 

A new theory of the plane-parallel motion of the machine-tractor aggregate for porseva and the 
introduction of mineral fertilizers is developed.  

Such a combined unit consists of an aggregate wheeled tractor to which a fertilizer drill is attached to 
the rear by means of a coupling device, which is fertilized by a strip method, and a grain drill is also connected 
to it by means of a coupling device. For the constituent links of a given dynamical system, the coordinates of 
their centers, the mass of the links, and external forces and reactions acting from the surface of the soil are 
determined. To use the initial equations of dynamics in the form of Lagrange equations of the second kind, 
generalized coordinates and expressions for the kinetic energy were determined. Having made the necessary 
transformations, a system of six differential equations of motion was compiled that describes the behavior of the 
combined machine aggregate in its plane-parallel motion. In this case, two linear and one angular coordinate 
describe the behavior of the power tool (wheel tractor), and three angular coordinates describe the turns of the 
coupling device and the centers of the machines being coupled with it.  

The resulting system of six differential equations of plane-parallel motion solved on a PC makes it 
possible to estimate the stability of the motion of a combined aggregate in the plane of the field surface during 
the execution of the technological process. 
ggregate, tractor, fertilizer application, sowing, equivalent circuit, kinetic energy, generalized force, 
system of differential equations of motion 
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