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RESEARCH OF LUBRICANT PROPERTIES OF USED
TRACTOR MOTOR OILS

Summary. This work considers and analyses the existing technical
requirements for motor oils during the operation of mobile agricultural
machinery, as well as quantitative and qualitative changes in indicators when
they are used. The effect of aging and contamination of motor oils on the
operation of the main components of mobile agricultural machinery was
experimentally studied, and criteria for evaluating the lubricating effect of
motor oils were determined. It has been established that due to the significant
demand for motor oils for agricultural production, it is a serious issue to
prolong their service life in the operation of agricultural machinery. It was
recognized that the aging processes of motor oils in a certain range positively
affect their functional properties, but the methods for finding this range and
criteria for their evaluation are practically absent.
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Formulation of the problem. The economical use of fuel and energy
resources is an indispensable and most important condition for the effective
development of agricultural production.

In the context of a shortage of lubricants in Ukraine, a very urgent
problem is the optimization of the timing of their use.

The use of oils that do not meet the technical requirements of operation
leads to a decrease in the reliability of equipment, but at the same time, the
use of oils with an unjustified reserve of quality properties leads to their
irrational costs, while reducing their service life by more than half.

The increase in the service life of engine oils largely depends on their
initial chemical properties, the rate of aging processes, operating conditions,
as well as the limiting values of certain quality parameters, upon reaching
which the oils lose their operational functions. Unfortunately, today there are
no reliable criteria to predict the quality of oils in the process of their use.
Based on the foregoing, the relevance of research lies in the fact that in order
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to solve the tasks, in particular, the effective use of motor oils, it is necessary
to develop such methods and criteria that would significantly increase the
terms of their use during the operation of mobile agricultural machinery.

Analysis of recent research. When using motor oils, during the
operation of mobile agricultural machinery, their initial functional properties
are lost. Part of the oil is consumed for waste in the cylinder-piston group of
the engine. Chemotological parameters also change, which ultimately leads
to the so-called "Oil Aging". Qualitative changes can be so profound that the
oil becomes unsuitable for further ensuring reliable engine lubrication and
must be replaced with fresh one. From the complex of physical and chemical
processes that make up oil aging during engine operation, the following can
be distinguished first of all: oxidation, contamination and additive
consumption. It should be noted that the separation of certain areas from the
complex aging process is conventional, since they are actually all closely
related to each other, and it is difficult, for example, to consider the process
of oil pollution in isolation from the process of its oxidation and the operation
of additives [1-7] .

Most researchers, until recently, considered the long-term use of oils to
be inappropriate, but in recent years it has been established that with an
increase in the service life of oils, its operational properties not only do not
deteriorate, but even improve [8-17].

As for any structural element, the engine oil is characterized by the
running-in process, accompanied by an intensive change in the parameters
of the qualitative state in the initial period and the subsequent period of
stabilization of properties [18].

The use of oils that do not meet the quality requirements leads to a
decrease in the reliability of equipment, but at the same time, restoration of
the main quality indicators can extend their service life and thereby save
expensive oil products [19-21].

S.V. Wenzel explains the insufficient substantiation of the oil service
life established until recently by the absence of a theory explaining the
relationship between aging and the wear rate of tribo-couplings [22].

The increase in the resource largely depends, on the one hand, on the
initial properties of oils, the rate of aging processes, operating conditions, as
well as on the limiting values of certain quality parameters, upon reaching
which the oils cease to effectively perform their functions [23].

Existing methods for assessing quality, various kinds of rejection
criteria do not always objectively determine the timing of their replacement
and take into account the effect of lubricants on the state of rubbing surfaces
of machine parts and mechanisms, and most importantly, this is currently not
technically ensured [24, 25].
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The conducted literary review testifies to the significant problematicity
of issues related to the establishment of rational terms for the use of
lubricating oils.

This problem is especially relevant in relation to engine oils, since the
work related to the optimization of the resource of this class is extremely
insufficient [26-29].

Formulation of the objectives of the article. The aim of the research is
to study the influence of the quality of motor oils on the effectiveness of their
lubricating action during friction.

Main part. The studies were carried out using commercial mineral
motor oil M-10G;K, which was produced by SP YUKOIL (Ukraine).

According to the research objectives presented, the experiments were
carried out with M - 10G2K oil in the following qualitative states:

- in the delivery state (contamination with mechanical impurities-
0.027%);

- the used resource in highly accelerated engines operated during
agricultural operations (contamination with mechanical impurities - 0.91%);

- a used resource in the same engines and cleaned by the UVOM-200
installation, designed by the Tauride State Agrotechnological University
(TGATU) (contamination with mechanical impurities - 0.06%);

- the used resource in the same engines and cleaned with a mobile
module, the design of TSTU (contamination with mechanical impurities -
0.015%).

The lubricating properties of the studied oils were evaluated using
friction machines. Tests with point contact were carried out on a MAST-1
friction machine (Russia) under the ‘“‘sphere-ring sample” scheme. The
following materials were selected as friction pairs: special cast iron
CHN1KHMD and Steel 45, which corresponds to the tribo-coupling “piston
ring-cylinder liner” and “cam-pusher of the gas distribution mechanism”.

Tests with local contact were carried out on a friction machine SMC-2
(Russia) according to the “shaft-bushing” scheme. The following materials
were selected as friction pairs: Steel 20X and OF bronze OF 6.5-0.15, which
corresponds to the operating conditions of tribological conjugations
“crankshaft-liner” and “bushing of the upper connecting rod head - piston
pin”

To control the degree of contamination of motor oils, the PKZH-904V
device (Russia) was used. This device is designed to control the amount of
particles contained in a controlled volume of fluid. The results of measuring
the number of particles were induced on the digital display of the device in
six size ranges (5-10, 10-25, 25-50, 50-100, 100-200, more than 200
microns).

The methodology for the experimental assessment of the temperature
stability of motor oils on a MAST-1 friction machine was as follows: The
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test oil was poured into a 50-ml bath and samples of tribological conjugations
were inserted. Prototypes, as well as real units were subjected to the
necessary heat treatment.

After filling the oil on the load lever set the load depending on the
selected load for testing. The oil was heated to the required temperature using
an electric furnace. A chromel-kopel thermocouple was used to measure the
temperature of the studied oils, and the value was controlled by an EPV-2
potentiometer.

Chart paper was fixed on the chart drum, and the recorder's pen was
filled with ink for self-cleaning devices. After that, the tumblers were turned
on to drive the samples and the chart drum. The value of the coefficient of
friction was recorded by a recorder on a chart drum. The test time
corresponded to 60 seconds.

An experimental assessment of the temperature resistance of motor oils
was carried out in three temperature conditions:

- moderate temperatures, when the oil is heated to a temperature of
100 °C, which corresponds to the temperature of the oil in the crankcase of
a running engine;

- working temperatures, when the oil is heated to a temperature of
300 °C, which corresponds to the temperature regime of the tribo-coupler
“piston ring-cylinder liner”;

- elevated temperatures, when the oil is heated to a temperature of
350 °C, to simulate extreme temperature conditions at which tribological
coupling “upper compression ring-cylinder liner” can work. Each test was
carried out with a new portion of oil and new samples. The criterion for
evaluating the lubricity at boundary friction of materials was adopted:

- the critical temperature, that is, the minimum volumetric temperature
at which the friction coefficient and its spasmodic change sharply increases.
This temperature characterizes the process of physical desorption of surface
- active molecules of the boundary layer;

- the temperature of the chemical modification, that is, the minimum
volumetric temperature at which the abrupt change in the coefficient of
friction ceases and smooth sliding occurs, while the coefficient of friction is
significantly reduced and stabilized. This temperature characterizes the
process of chemical modification of the layers on the friction surface as a
result of the decomposition products of chemically active substances
contained in the lubricant with the metal of the friction surface.

After taking all readings, the oil was drained, and the samples and all
parts in contact with the lubricant were washed with gasoline and dried in
air.

The methodology for the study of the lubricating ability of motor oils
on the SMTS-2 friction machine, unlike the MAST-1 friction machine,
allowed to expand the functionality, and thereby contributed to:
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- set the rotation frequency of the test samples for steady-state operation
from 300 to 1500 rpm and a duration of 1 minute to 10 hours;

- maintain a stable speed of the samples when the load changes;

- set repeatedly recurrent cycles "start - stop" or "start - steady state" in
identical conditions.

The temperature was measured with a chromel-kopel thermocouple; an
electronic potentiometer EPV-211A was used as a temperature indicator.

Forced temperature increase at a certain speed was carried out using a
special container with an incandescent element.

The methodology for controlling the degree of contamination and
purification of motor oils with the PKZh-904V device included the
following. To determine the class of liquid purity according to GOST 17216,
the readings of the device in the appropriate size ranges should be assigned
to 100 cm?® of the controlled liquid.

The operation of the device is based on the registration by a sensitive
element (photodiode) of a change in the light flux from the light source
(LED) during the overlapping of a part of the light flux with an individual
particle moving with the flow of the controlled fluid. The electrical signals
of the photodiode are amplified, stabilized in amplitude and distributed over
the corresponding size ranges indicated on the instrument panel. The device
was used in two modes: control of purity in a stream and control of purity of
a liquid by separate samples.

The kinetics of the change in the coefficient of friction for the four high
quality states of the above M - 10G;K oil is shown in Fig. 1.
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Fig. 1 The dependence of the coefficient of friction on the volumetric
temperature of the oil at a load of 300 N: 1 - in the delivery state,
2 - the used resource, 3 - after cleaning the UVOM-200,
4 - restored by the module
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As can be seen from fig. 1, with an increase in the volumetric
temperature of the oil, the friction coefficient decreases. At the end of the
running-in process of rubbing surfaces, the oil temperature in the volume is
stabilized for all four lubricating oils.

It is known that foreign substances entering the oil during its operation
undergo changes, which in some cases bring significant benefits. In
particular, particles up to 5 um contribute to the optimization of the surface
microrelief and their antifriction separation.

Artificially contaminated oil was supplied instead of the rubbing
contact of the tribo-conjugation from the activator.

Such phenomena occur only in the actual operating conditions of
tribological conjugations simultaneously with the process of oil aging and
stabilization of the content of oxidation products and solids.

An analysis of the results shows that the degree of contamination of
motor oils during their operation in this temperature range does not
significantly affect the effectiveness of the lubricating action, as evidenced
by the values of the friction coefficients.

A significant influence on the performance of the lubricating action, as
it turned out, has a method of cleaning lubricating oils.

An insignificant effect on the performance of the lubricating effect is
exerted by the load factor, as can be seen from Figures 2 and 3.

With increasing load, the friction coefficient at the initial moment
increases for all four lubricating oils, and then gradually decreases and
begins to stabilize. As can be seen from fig. 1, 2 and 3, the patterns of change
in the coefficient of friction are similar at different loads.

The experimental results also indicate a noticeable superiority of the
lubricating performance of used oil in the units of tractor engines.
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Fig. 2 The dependence of the coefficient of friction on the volumetric
temperature of the oil at a load of 2000 N: 1 - in the delivery state, 2 - used
resource, 3 - after cleaning UVOM-200, 4 - restored by the module
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Fig. 3 The dependence of the coefficient of friction on the volumetric
temperature of the oil at a load of 5000 N: 1 - in the delivery state, 2 - used
resource, 3 - after cleaning UVOM-200, 4 - restored by the module

Therefore, in the conditions of the boundary lubrication regime, when
using M-10G2K engine oil with a different content of contaminants, the
active formation of lubricant layers begins at an oil volumetric temperature
of 85 ... 100 °C.

It should be noted that the adsorption processes forming the boundary
lubricating layers in oils of various qualitative states are very diverse.

In fig. 4 and 5 shown the dependences of the coefficient of friction on
temperature and load for oils in various qualitative conditions.
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Fig. 4 The dependence of the coefficient of friction on the volumetric
temperature of the oil at a load of 300 N: 1 - in the delivery state,
2 - the used resource, 3 - after cleaning the UVOM-200, 4 - restored by the
module
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As is well known, in the actual operating conditions of tractor engines,
the volumetric temperature of the oil reaches sufficiently high values until it
stabilizes. In particular, in the area of the upper compression ring, the oil
temperature reaches 300 °C or more.
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Fig. 5 The dependence of the coefficient of friction on the volumetric
temperature of the oil at a load of 2000 N: 1 - in the delivery state, 2 — used
resource, 3 - after cleaning UVOM-200, 4 - restored by the module

Therefore, the above temperature conditions are true for motor oils and
require more detailed consideration.

Studies have shown that the lubricating effect of the restored used oil
surpasses that of the oil in the delivery state.

When the oil was heated to a temperature of 100 °C, the friction
coefficient decreased at various loads, while further heating to a temperature
of 180 °C, its value stabilized and remained unchanged. In our opinion, this
indicates an insignificant effect of this temperature factor on the processes
of formation of the initial boundary layer.

At the same time, with a further increase in temperature (from 180 °C
to 300 °C), there is an unconditional influence of the volumetric oil
temperature on the intensity of the formation of boundary lubricating layers.

In particular, the steady-state values of the coefficient of friction during
testing in oil, a used resource, and oil purified using UVOM-200 and the
module were lower than at moderate temperatures.

The obtained coefficient of friction values during the test period
changed differently with increasing temperature.

Therefore, ceteris paribus, the temperature factor in the evaluation of
the lubricating effect of motor oils is very significant.

An analysis of the results indicates that, under conditions of heating the
oil to 300 °C at nominal load conditions, P = 5000 N, the oil that has spent
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its life in the engine forms a stable, significant in thickness, boundary
lubricating layer localizing shear deformations on the friction surface and
reducing friction losses.

In our opinion, the low values of the coefficient of friction obtained
during the tests are explained by the presence of a significant amount of oil
aging products in motor oils that have spent their resources, which, due to
their polar activity, are adsorbed on the friction surfaces and have an anti-
wear effect.

In addition, oil oxidation products are adsorbed on foreign particles,
which are wear products and external pollutants (dust, sand, etc.).

They, in turn, become complexes with multilayer colloidal protection,
playing the role of anti-friction, anti-wear additives(fig. 4 and 5).
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Fig. 6 The dependence of the coefficient of friction on the volumetric
temperature of the oil at a load of 5000 N: 1 - in the delivery state,
2 - used resource, 3 - after cleaning UVOM-200,
4 - restored by the module

Therefore, during the operation of motor oils, particles of external
contaminants of a certain size up to 5-10°m are reliably isolated by oxidation
products, which protect the friction surfaces from the destructive effects of
the latter.

During the operation of mobile agricultural machinery, due to violation
of the conditions of normal operation of tractor engines, the operating
temperature of lubricating media can significantly change in the direction of
increasing the volumetric temperature of the oil.

In this regard, it is of certain interest to study the indicators of the
lubricating effect of motor oils of various SZs during their gradual heating
to 350 °C.
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An increase in temperature from 300 °C to 350 °C had practically no
effect on the value of the coefficient of friction when using oil in the delivery
state, which remained at the same level.

For lubricating oil cleaned using UVOM-200 and the module, a slight
decrease in the coefficient of friction was observed with subsequent
stabilization.

For used oil, the friction coefficient decreased and its value did not
stabilize when the oil was heated to a temperature of 350 °C. In our opinion,
this is due to the continuation of the chemical reaction of the lubricating oil
with the surface of the material, which entails the wear of the interface, as
mentioned earlier.

The Kkinetics of changes in the coefficient of friction for these

experimental conditions at nominal load conditions is shown in Fig. 7.
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Fig. 7 The dependence of the coefficient of friction on the volumetric
temperature of the oil at a load of 5000 N: 1 - in the delivery state, 2 - used
resource, 3 - after cleaning UVOM-200, 4 - restored by the module

Thus, the results of studies conducted under conditions of gradual
heating of lubricating media to a temperature of 350 © C indicate a significant
effect of the volumetric temperature of the oil in the range of 180 - 260 °C
and 300 - 350 °C on the performance of on the lubricating performance of
engine oil of varying degrees of contamination.

In order to determine the effect of the degree of purification of motor
oils on their anti-wear properties, the M-10G2K oil was tested in the delivery
state, purified using UVOM-200, restored by the module.

The experiments were carried out on a MAST-1 friction machine at a
load of 6500 N for one hour. Samples - from IIIX 15 steel.

The analysis of the research results showed that the diameter of the wear
spot obtained as a result of running in a clean oil environment significantly
exceeds this value than when tested in oil, purified UVOM-200 and restored
by the module, respectively 0.65 mm and 0.5 and 0.45 mm (Fig. 8). The
research results confirmed the better anti-wear properties of the restored oil
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than in the delivery state, as evidenced by the numerical values of the friction
coefficients.

0,7 1

_—

Wear spot diameter, d mv

Fig. 8 Histogram of the values of the diameter of the wear spot of the
studied oils: 1 - in the delivery state, 2 - after cleaning the UVOM-200, 3 -
restored by the module

The main components that determine the nature and speed of the
processes during friction and wear include a combination of many factors,
namely the type and nature of the friction, the magnitude of the applied load,
the speed of mutual movement of the rubbing surfaces, the change of modes
speed over time, temperature conditions and duration of work.

Crucial to the nature and speed of the tribological processes during
friction and wear are the properties of the lubricating medium.

The results of previous studies have shown that the value of the specific
load during friction in the environment of lubricating oils of various
qualitative conditions does not significantly affect the value of the friction
coefficient, and therefore the wear rate.

The value of the specific load can have a sharp effect only if its critical
values are reached, when a transition to wear by setting is observed.

The sliding speed of the rubbing parts of tractor engines operating in a
hydrocarbon fluid environment in a wide range from tenths to several meters
per second, therefore, studies of the influence of the high-speed regime on
the lubricity of the oil aroused some interest.

The tests were carried out on a SMC-2 friction machine in the speed
range from O to 15 m/ s with axial loads on a friction pair of 300, 2000, 6000
N, which corresponds to the nominal contact stresses of the main joints of
tractor engines operating in a lubricating oil environment.

The oil temperature was constant and amounted to 180 °C. This is the
maximum oil temperature that separates the surfaces of the rubbing parts
with a local contact.

The dependence of the coefficient of friction on the sliding velocity
under load is shown in Fig. 9, 10 and 11.
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Fig. 9 The dependence of the coefficient of friction on the sliding
speed at a specific load of 300 N for oils: 1 - in the delivery state, 2 - used
resource, 3 - cleaned UVOM-200, 4 - restored by the module

With an increase in the sliding velocity from 0 to 15 m / s, each
combination of the joint surfaces and oil has its own critical sliding velocity,
at which the quantitative characteristics of the friction process change
stepwise. A sharp increase in the coefficient of friction occurs. The nature of
the ongoing processes on the friction surfaces and in the surface layers of
metals also changes stepwise.
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Fig. 10 The dependence of the coefficient of friction on the sliding
speed at a specific load of 2000 N for oils: 1 - in the delivery state, 2 - used
resource, 3 - cleaned UVOM-200, 4- restored by the module
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Fig. 11 The dependence of the coefficient of friction on the sliding
speed at a specific load of 5000 N for oils: 1 - in the delivery state, 2 -
used resource, 3 - cleaned UVOM-200, 4 - restored by the module

At nominal slip speeds, processes of physicochemical interaction of
metals and a liquid medium are observed. As a result, protective films
(organic and inorganic) are formed on the friction surfaces, which act as
lubricants. When the critical sliding speed is reached, these films are
destroyed, and on the friction surfaces, the processes of setting of metals
become predominant, as a result of the simultaneous formation of strong
adhesive bonds between the metal surfaces.

The research results allowed us to conclude that the speed of the process
of regeneration of protective films becomes less than the speed of the process
of their destruction.

A decrease in the sliding velocity from critical to 0.1 m /s leads to an
increase in wear and friction coefficient.

In the process, with an increase in the sliding speed, a decrease in the
critical load occurs, which further leads to gripping.

Conclusions. As a result of the studies, it was found that under
conditions of loading of samples close to the operating conditions of the main
parts of tractor engines under steady-state conditions, a mixed type of
lubricant occurs with a significant predominance of the boundary
component.

It has been established that reduced oil forms a stable, significant in
thickness boundary lubricating layer on the friction surface, which localizes
shear deformations and reduces friction losses.

The degree of purification of motor oil has a significant impact on the
performance of the lubricating oil, while the diameter of the wear spot
obtained when testing the M-10G2K engine oil on the MAST-1 friction
machine was 0.65 mm for marketable oil; purified UVOM-200 - 0.5 mm and
restored by the module - 0.45 mm.
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Characteristics of the lubricating action of motor oils are significantly
affected by the temperature of the oil, in the intervals of 180-260 and 300-
350 ° C.

The effect of the degree of purification of motor oils on their anti-wear
properties at various speeds and specific loads has been established, in
particular, restored oil has higher anti-wear properties than oil in the delivery
state.
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. IL. ZKypaseJb
TappilicbKuil 1ep:;KaBHUHA arpoTeXHOJIOTIYHMH YHiBepcHTET
imeni /Imutpa MoTtopHoro

JTOCJIIKEHHA 3MAIIYBAJBHUX BJACTUBOCTEM
BIAITPAIBOBAHUX ABTOTPAKTOPHUX MOTOPHHUX OJIUB

Anomauin

B po6oTi po3risiHyTO 1 MpoaHali30BaHO iICHYIOYI TEXHIYHI BUMOTH J0 MOTOPHHX
OJIMB TIPU €KCIUTyaTarii MOOIJIbHOI CLIBCHhKOTOCIIOAAPCHKOT TEXHIKH, a TAKOX KIJTbKICHI
Ta SIKICHI 3MIHM TOKa3HHMKIB NpPHU X BHUKOPHCTaHHI. EKCIIepUMEHTAJFHUM ILISXOM
JIOCJIIJDKEHO BIUIMB TPOIIECIB CTapiHHSA 1 3a0pyJHEHHS MOTOPHHX OJIUB Ha POOOTY
OCHOBHHX BY3IJIIB MOOUIBHOI CUTBCHKOTOCIIONAPCHKOI TEXHIKHM, BH3HAYECHI KpPUTEPii
OLIIHKM MacCTUJIBHOI /11 MOTOPHUX OJIUB.

BceraHoBieHo, 110 BHAcCHAOK 3HAYHOI MOTPEOM B MOTOPHMX OJIMBaxX JUIsl
CUIBCBKOTOCIIOAAPCHKOTO0 BUPOOHHUIITBA € aKTYaJIbHUM MUTAHHIM 301UIbIICHHS TEPMIHY
iX ciy»Ou mpu eKcIuTyaTalii ciIbChbKOTOCIOIAPChKOT TEXHIKH.

BcranoBieHo, 110 mpouecu CTapiHHS MOTOPHHUX OJIUB B JIEAKOMY Jliala3oHi
MO3UTHUBHO BIUIMBAIOTH HA iX (DYHKIIOHAJIBHI BIACTUBOCTI, aj€ METOAW 3HAXOJKCHHS
[[OTO Jliala30Hy 1 KpUTEPii iX OLIHKH NPAKTUYHO BIJCYTHI.

IcHyro4i MeTOIM OIHKH SKICHHX ITOKa3HUKIB OJIMB 3a (i3UKO-XIMIYHHMH Ta
BUOPAaKOBOYHMM KpUTEpisM, SK MpaBWIO, HE BpaxoOBYIOTb iX TpUOOTEXHUYHI
BJIACTUBOCTI, SIKi XapaKTepPHU3yIOTh HAIIHHICTh POOOTH TPHUOOCUCTEMH.

JIaGopartopHi JocCiKeHHs TpoBoAMIUCH Ha MamnHax TepTss MACT-1 i CMII-2
nepeoOIaJHaHNX 3 ypaxyBaHHSM YMOB BUIIPOOyBaHb. B SIKOCTI OCHOBHUX TOKa3HHUKIB,
K1 XapaKTepU3ylOTh BIUIUB CTYNEHS OYUIIEHHS 1 3a0pyIHEHOCTI MOTOPHUX OJIMB Ha iXHi
3MallyBaJIbHI [is Oyaud TPHUHHATI: TUTOME HAaBaHTaXCHHS B KOHTAaKTi, JiHIHHA
HIBUJIKICTB, a TAKOXK Koe(iLlieHT TepTs 1 00'eMHa TeMnepaTypa OJIMBU.

Jnist oTprMaHHs AOCIITHOTO 3pa3ka OJIMBU BUKOPHCTOBYBAIHCS PO3POOICHI HAMH
ycraHoBka Y BOM-200 1 MOOUTBHUIM MOy I JUTSI BIIHOBJIEHHS aBTOTPAKTOPHUX OJIMB.

JocmimKkeHHsT ToKa3ajad, 0 3HAYHUK BIUIMB HA XIMMOTOJIOTIYHI BJIACTHBOCTI
MOTOpPHHUX OJIMB Ma€ CTYIiHb iX ouHuIneHHs. Lle n1ae MOXKIMBICTh pO3POOUTH METOTUKY
3011bIIEHHS] TEPMiHY BUKOPHCTAHHS MOTOPHUX OJIMB 13 3aCTOCYBAHHSM JAEAKOi KUIBKOCTI
B1JIHOBJICHOT OJIMBH, SIKA JO3BOJIUTH MOPIBHITH TEPMIHH 3aMIHU OJIMBH 3 MEPIOUUHICTIO
TEXHIYHOT'O 0OCIYroByBaHHS MOOUIBHOI CUIBCBKOTOCIIOAAPCHKOI TEXHIKH, IO B CBOIO
Yyepry 3MEHIIUTh Yac IMPOCTOK TEXHIKM 1 30UIBLINTh HPU LBOMY €(PEKTUBHICTbH ii
BUKOPUCTAHHS 32 PaXyHOK 301IbIIEHHS TEPMIHY iX CITYKOH.

Knrwowuoei cnoea. MmoTopHa 0JHMBa, 3MAllyBaJIbHI BJIACTUBOCTI, SIKICHI TTOKa3HUKH,
CUIBCBKOTOCTIOAApChKa TEXHIKA, BITHOBJIEHA OJIMBA, MOOUTEHUI MOYIIb, TEPMIH CITY>KOH.

J. I1. Kypasean
TaBpuuyeckuii rocy1apcTBeHHbIN ArPOTEXHOJIOTMYECKHH YHUBEPCUTET MMEHHU
JAmutpus MoTopHoro

UCCJEIOBAHUE CMA30YHBIX CBOMCTB OTPABOTAHHBIX
ABTOTPAKTOPHbBIX MOTOPHbBIX MACEJI

Annomauus

B pabore paccMOTpeHBI M NpPOAHATM3UPOBAHBI CYIIECTBYIOIIME TEXHHUYECKUE
TpeOoBaHUS K  MOTOPHBIM  MacjilaM  MpuU  O3KCIUIyaTalluh  MOOWJIbHOMN
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CEJIbCKOXO035MCTBEHHOM TEXHUKH, a TAKKE KOJIMYECTBEHHbBIC U KAUECTBEHHBIE U3MEHEHHUS
MOKa3aTesled NpU HX HCIOJIB30BAHUU. OKCIEPUMEHTAJIbHBIM IIYyTEM HCCIEI0OBAHO
BIIMSTHUE TIPOIECCOB CTAPEHUS U 3arpsi3HEHHUS MOTOPHBIX Macel Ha pabOTy OCHOBHBIX
y3J710B MOOWJIbHOM CEJIbCKOXO3SICTBEHHOW TEXHUKHU, OIMpPENElIeHbl KPUTEPHUH OICHKHU
CMa304YHOM JEHUCTBHS MOTOPHBIX MACEIL.

Y CTaHOBJIEHO, YTO BCJEACTBHE 3HAYUTEIHHOIN MOTPEOHOCTH B MOTOPHBIX Maciax
UL CENBCKOXO3SIMCTBEHHOIO IPOM3BOJICTBA  SIBJSIETCS  AKTYyaJbHBIM — BOIPOCOM
YBEJIMUYEHUS CPOKA UX CIYKObI MPU IKCIUTyaTaIlH CETbCKOX03IiCTBEHHON TEXHUKU.

Y CTaHOBIIEHO, YTO MPOLIECCHI CTAPEHUS MOTOPHBIX Macell B HEKOTOPOM JIHAIIa30HE
MOJIOKUTEIBHO BIUSIOT Ha UX (PYHKIMOHAIbHBIE CBOWCTBA, HO METOJbI HAXOXKIACHUS
ATOTO JMANa30Ha U KPUTEPUU UX OLICHKH MPAKTUYECKU OTCYTCTBYIOT.

Kniouegvie cnoea: MOTOPHOE Macilo, CMa3bIBAIOIIME CBOMICTBA, KaYECTBEHHbIE
MIOKA3aTeNH, CEJIbCKOXO3SMCTBEHHAs] TEXHHKA, BOCCTAHOBJIEHHOE MAacilo, MOOMIIbHBIN
MOJ1yJIb, CPOK CITYXOBI.
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