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A link between Agrotechnological operation "crushing soil "system 
properties "the ability to form and restore the structure under the 
influence of natural and anthropogenic factors "and the physical and 
mechanical properties of soil. The concept "property "as the 
characteristics of the system's ability to change or conservation status 
and proper process. To include the parameters of the proposed 
indicators and characteristics that quantified current status. 

The properties of the soil, design, Soil processes, tools, 
communications features and manufacturing operations, the 
parameters of state. 

 
Formulation of the problem. Improvement of tillage equipment in 

connection with the transition to new technologies requires a 
fundamental study on the interaction of soil and tillage implements. 
These issues include soil properties that determine the quality and 
energy performance. 

Analysis of recent research. Analysis of soil properties due to its 
cultivation devoted a significant amount of research. Thus, VP 
Horyachkyn early last century attributed to the properties of soil specific 
weight, moisture content, connectivity, deformation resistance, friction 
coefficient [1]. He suggested using various parameters, modes and 
geometric parameters of tools depending on soil separation on the "hard, 
brittle, soft and medium". [1] 

"Fundamentals of the theory and calculation ..." [2] include modern 
definition of technological operations, methods of cultivation and 
properties of soil. But subsequently laid calculating machines and tools 
used for cultivation almost exclusively corners of internal and external 
friction soil. 

PV Sysolin with a group of authors [3], looking at the ground as the 
object of machining, identifies the following soil properties: porosity, 
moisture content, stickiness, hardness (density) by friction 
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metal and friction resistance shift and clutch, abrasive properties. 
However, further analysis of the process steps of the wedge of all these 
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parameters is only friction wedge on the ground and in the example of 
building a working surface casing moldboard plow apply only geometrical 
ratio. This shows the complexity of the design tools used for data on the 
properties of the soil in the form in which they are treated by modern 
science. 

In work [4] at justification forms and settings 
hlybokorozpushuvacha and machinery crushing strength ratio of the soil 
used for soil compression and stretching. Later, in [5] analyzed the 
physical and mechanical processes of transformation of local 
compression wedge slices under a tensile strain amount chunks. 
Confirmed that the physical and mechanical processes are not 
determined by absolute values of soil strength to different types of stress, 
such as their ratio. It should be noted that the ratio of soil strength at 
compression and stretching of the theory of Coulomb-Mohr determines 
the angle of internal friction of soil. Thus there is a link with the provisions 
of the source [3]. A number of publications focus Agrotechnological 
observed that "among the most important indicators agrophysical density 
structure of the soil" [6]. Further, the same source: "Most technological 
methods of cultivation are intended to bring the density of the soil to its 
optimal size - within 1,12-1,27 g / cm3. From the value of this index is 
known to depend almost all water-physical soil properties, porosity, 
permeability, moisture, moisture reserves, resistance to soil erosion "[6]. 

A common way of existing studies have not tracked how soil 
properties determine the process parameters and tools studied or used. 

This publication [7] proposed system properties of the soil, but it 
needs improvement. So there is not only conceptual and terminological 
inconsistency, but different target orientation using properties of soil. 

The purpose of research - Clarify value category "property" and 
"setting status" regarding the design processes and tools for cultivation. 

Results. The first step is to determine which task is the 
implementation processes of agricultural technologies change of the 
system to achieve a number of indicators, including productivity. 

Ahroinzheneriyi task - to design hardware that will provide 
processes of change of the system according to agricultural technologies 
and expected values of the state system. 

Philosophical Dictionary gives this definition: "The property - a 
philosophical category which expresses one point identify the nature of 
things in relation to other things; that characterizes its similarity to other 
objects or different from them"[8]. 

In understanding the system property, a characteristic process 
changes and / or preservation of the system. For example, strength - the 
ability to resist penetration from the outside, refers to properties. The 
density of the soil, a measure of its current state, and the corresponding 
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feature - the ability to change / store density. Soil temperature is not 
property. Appropriate and related measure "temperature" characteristics 
is the ability to accumulate properties and keep warm. 

An example from another area - setting electricity, it iselychyna that 
quantifies any property electricity. When the electrical energy to 
understand the voltage, frequency, curve form of electrical current) [9]. 
Important in this is defined quantitative parameters of expression. 

It should be noted that moisture and density in the terminology of 
the standards referred to physical parameters that characterize the state 
of the soil [10]. 

Summary of definitions from a number of sources and their own 
research allowed to give a definition of the term "parameter state." 
Parameters condition -physical quantities that have an objective 
quantitative measure and characterize the current state of the system, 
such as temperature, density, concentration of components, modular 
structure, and so on. p. 

Agricultural technologies in properties usually understand the 
parameters and status indicators. Ahroinzheneriya engaged in the 
process of changing the state in the "source of energy and materials - 
tools - cultivated environment." Therefore, identification of soil properties 
that determine the possibility and process parameters is crucial. But, for 
example, the most common Agrotechnological operation "crushing 
ground" in modern scientific literature does not contain even the names 
of the properties of the soil, which enable such an operation. Unlike other 
materials that irreversibly destroyed, the soil is able to establish / restore 
structure and structuring under the influence of natural factors. The soil 
has a different strength tensile deformation and compression can deform 
plastically and kryhkovydno at different ratios of volume loading (Fig. 1 
a). These features are based on the model of interaction with 
dolotovydnoho deformatora chunk (Fig. 1b) and the phenomenon of 
auto-form tool [11, 12]. 

There is also dependent modules deformation coefficients of 
friction modes load and soil moisture. These features indicate areas of 
soil properties conserve resources in its cultivation. The analysis of the 
proposed transaction Agrotechnological correspondence between the 
"crushing of the soil" and soil properties (Fig. 2). The properties of the 
soil in the system, namely the ability to form a structure based on the 
basic physical and mechanical properties. Quantitatively, the properties 
are characterized by performance and status options. These numbers 
depend on other indicators of the state. For example, the proportion of 
the strength in compression and tension, the ratio fate and kryhkovydnyh 
plastic deformation depends on soil moisture, contact pressure, speed, 
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load, vibration modes and more. Said enables control modes, use the 
following depending on the design of technologies and tools. 

 
  

and      b 
Fig. 1. Display the deformation properties of the soil in various 

forms of stress state and the phenomenon of auto shape tool: and - 
dependent on soil type fracture stress state (by VP Horyachkynym) [1]; b 
- scheme of formation of several areas in the layer of soil in different 
stress-deformed state. [12] 

 
The above properties (Fig. 2) indicate the possibility of the 

conversion process condition of the soil, choice resource-saving mode. A 
measure of the efficiency of the numerical value of the defined 
parameters of the relevant and involved in the process of soil properties. 

In connection with the unresolved issues and future research is to 
establish a settlement dependencies that tie into one system parameters 
tillage implements and soil properties. 
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Fig. 2. Correspondence between Agrotechnological operation 
"Crushing soil" and soil properties. 

 
Conclusions 

Design and improvement of tillage implements insufficiently based 
on the properties of the soil. There is also a conceptual inconsistency of 
the terms "property of the soil" and "parameter state." 

It is advisable to take a general recognition properties as the 
characteristics of the system's ability to change or save the state and the 
processes involved. To state parameters include the performance and 
characteristics quantified current state. 

In further studies, it is expedient to determine whether certain 
transactions agrotechnological list of properties of soil. 

The second area for further research - the establishment of a list of 
properties of soil and beyond their geometric and dimensional 
parameters tillage tools. 
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Proposals Communications Between ahrotehnolohycheskoho 

operations "kroshenye soil" systemnыmy properties "Ability obrazovыvat 
and vosstanavlyvat pod structure and action pryrodnыh tehnohennыh 
factors" and the physical and mechanical properties of soil. Opredeleno 
concept of "properties" As for system specifications abilities Changed Or 
STATUS Saving and sootvetstvuyuscheho process. K STATUS 
parameters predlahaetsya otnesty indicators and characteristics 
kolychestvenno opredelyayut PRESENT STATUS system. 

Properties soil, pochvoobrabatыvayuschye processes, 
Designing, orudyya, Communications tehnolohycheskyh properties 
and operations, parameters of state. 

 
It suggested a link between agrotechnological operation "crumbling 

of the soil" system properties "ability to form and retrieve the structure 
under the influence of natural and anthropogenic factors" and the 
physical mechanical properties of the soil. The concept of "property" as 
the characteristics of the system to change or retain the status and the 
process. The parameters include the proposed state indicators and 
characteristics, quantified the current state of the system. 

Properties of soil, tillage processes, tools, connection 
properties and technological operations, parameters of state. 
 

307 

http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=A=&S21COLORTERMS=1&S21STR=%D0%9F%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%92$
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ=&S21COLORTERMS=1&S21STR=%D0%9673675
http://nbuv.gov.ua/j-pdf/agr_2013_11_%2050.pdf
https://uk.wikipedia.org/wiki/%D0%A4%D1%96%D0%BB%D0%BE%D1%81%D0%BE%D1%84%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%81%D0%BB%D0%BE%D0%B2%D0%BD%D0%B8%D0%BA_%D0%A8%D0%B8%D0%BD%D0%BA%D0%B0%D1%80%D1%83%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%A8%D0%B8%D0%BD%D0%BA%D0%B0%D1%80%D1%83%D0%BA_%D0%92%D0%BE%D0%BB%D0%BE%D0%B4%D0%B8%D0%BC%D0%B8%D1%80_%D0%86%D0%BB%D0%B0%D1%80%D1%96%D0%BE%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

	НВ_226.uk.en 302
	НВ_226.uk.en 303
	НВ_226.uk.en 304
	НВ_226.uk.en 305
	НВ_226.uk.en 306
	НВ_226.uk.en 307

