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The durability of tractors and cars is mainly limited to motorcycle engines,
which largely depends on the quality of used petroleum products, in particular,
motor oils. But pure oils, obtained from natural raw materials (oil), even the
highest qualities, can not provide durable exploitation of modern and perspective
engine models. At this time, motor oils used in agriculture for diesel engines
consist of 89 ... 95% of the base, that is, oil butter, and 5..11% of additives. It has
been established in the experiments that part of the engine oil additive for tractor
engines falls into the sediment during storage, part of it is removed by oil filters of
the engine, which in general significantly reduces their quality, which in turn
negatively affects the durability of the mechanisms. The dispersion of domestic
additives in oils reduces the speed of their coagulation and sedimentation, that is,
it increases resistance. The most suitable way of dispersing additives in
commercial oils is the hydrodynamic effect on them. The basic physical, chemical
and operational properties of oils, improved by hydrodynamic treatment, are
higher compared to commercial oils. Wear when working on improved oil is 33%
less than on commodity. Application of oils with improved operational properties,
additional influence on commercial oil - hydrodynamic treatment, gives an
opportunity to increase the motor power of engines by 20-25% without additional
technological and design changes.
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Introduction. The durability of tractors and cars is mainly limited to motorcycle
engines, which largely depends on the quality of used petroleum products, in
particular, motor oils. Increased operational reliability of tractors is one of the most
important problems of modern machine building, the solution of which allows you
to save money and release a significant amount of production capacity [1,2,4].

Problem. The main properties of the oils, which provide the durability of engines,
is the ability to reduce wear and tear of engine parts and ensure their frequency. In
that case, if the reduction in the wear of parts can not be achieved by improving the
deterioration properties of the lubricant at this stage of their production, this is
achieved by increasing the wear resistance of the parts. The cleanliness of the parts
depends not only on the properties of the lubricant, but with the increase in engine
speed, the temperature regimes of them considerably increase, which contributes to
the rapid formation of contaminants. Therefore, it is this property of oil that has a
significant effect on the durability of modern engines [4,6]. But pure oils, obtained
from natural raw materials (oil), even the highest qualities, can not provide durable



ATPAPHMIA BICHUK ITPUYOPHOMOP’SI Bum. 90. 2018p.

exploitation of modern and perspective engine models. In order to add the
necessary qualities of oils to them add special compounds - additives.

Analysis of recent research and publications. At this time, motor oils used in
agriculture for diesel engines consist of 89 ... 95% of the base, that is, oil butter,
and 5..11% of additives [1,2,4]. However, it is not possible to obtain the oils of the
required quality only with the increase in the amount of additives, and in some
cases it even leads to negative results. Thus, an increase in the proportion of metal-
containing additives dramatically reduces the wear and anti-spill properties of
lubricants, violates the normal work of heavy-loaded parts cylinder-piston engine
group. Recently, new dispersant and antioxidant soaps have been created, such as
bisphenol antioxidants, as well as washing alkylsalicylic additives based on
various alkaline earth metals, which considerably improves the performance of
engine oils for forced engines. It has been found in the experiments that a part of
the engine oil additive for tractor engines falls into the sediment during storage,
part of it is removed by the engine oil filters, which in general significantly reduces
their quality, which in turn negatively affects the durability of the mechanisms
[4,5, 7].

The purpose of research: The reserve for improving the quality of engine oil is
the increase in the dispersion of additives, which will allow you to get higher
results with the lowest operating costs.

Research results. Acoustic rarely phase-processing materials have been used in
agricultural machinery and agro production. With its help you can substantially
intensify the main technological processes and in some cases obtain qualitatively
new indicators of agricultural products. The main factor affecting the stability of
the solution of additives in motor oil is the size of their particles. If the particle size
is the same and small enough (about 10 nm.), Then the conditions that arise when
operating in the engine and storage of oil, can not make a noticeable negative
impact on the stability of additives. The dispersion of domestic additives in oils
reduces the speed of their coagulation and sedimentation, that is, it increases
resistance. The most suitable way of dispersing additives in commercial oils is the
hydrodynamic effect on them. This makes it possible to obtain particles of rather
small sizes without contacting the tool with processed particles, and it occurs much
faster compared with other methods [3,4,5]. When the ultrasonic waves are
propagated in a liquid medium, there are three effects - sound wind, sound pressure
and cavitation Moreover, the destruction of solid particles occurs at the expense of
cavitation, for the emergence of which requires a certain power. Minimal
ultrasonic power required for cavitation in mineral motor oils within the range of 9
... 50 kW /' m. Three types of electromechanical emitters are used for this purpose:
electrodynamic, magnetostrictive and piezoelectric. Magnetostrictive converters
can give sound power up to several hundred kilowatts per square meter with a
useful efficiency of 50 ... 60%. In the process of testing, the following works were
carried out: rolled up of tractors in a flow of 60 working hours according to the
factory instructions; removed heads from engine blocks and applied artificial bases
on the inner surface of cylinder liners in their area for more wear. Micrometers of
cylinder liners were carried out in the same zone. The artificial bases are deposited
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in the form of wells cut in the sleeves of the UPLO-6 devices. The results of the
micrometerization of the cylinders of the engines are given in Table 1, and the size
of the wells in Table 2. The engine of the tractor with the economic number 1024
was filled with commodity motor oil of the mark M 10G TU 38 101650 - 96, and
the engine of the tractor 1023 was the same commodity motor oil, but further
processed by ultrasonic waves. Motors during the comparative tests worked on
diesel fuel of the mark "L" GOST 305 - 93. Engines D - 65H, loaded with
commodity and improved oil produced 480 motor hours. After every 120 engine
hours of engine operation, samples of engine oil and sediment from oil filters with
simultaneous determination of the total mass of deposits in oil filters were selected.
In the case of engine oil, ash content was determined according to GOST 1451 -
95, kinematic viscosity according to GOST 33 - 96, mass fraction of insoluble
precipitates according to GOST 20684 - 95 and alkaline number according to
GOST 11362 - 96. Results of analysis of oil samples and mass of deposits in oil
filters are given in Table 3. The preliminary analysis of the obtained results of the
samples of oils shows that the mass fraction of insoluble precipitates in the
improved oil is twice less than in the market, and the alkaline number at the end of
the test at 0.3 mg KOH per gram of oil is greater. The viscosity in the product oil is
0.5 ¢St more than that of the improved. The value of the oil indicators makes it
possible to make a suggestion that the wear of the engine parts that worked on the
product oil with improved operational properties by an additional one-time
hydrodynamic effect on it will be less than that of the working oil. Analysis of the
results of measurements given in Table. 1 confirms the proposal to reduce the wear
of engine parts, working on oil, improved by processing. Thus, the average and
total wear of the sleeves of engines working on the marketable and improved oil,
respectively, is 0.015 and 0.01 mm. Consequently, the wear of an engine that
works on improved oil is less than 33% [4,5,6,8].

Table 1. Dimensions of cylinders of engine D-65N in zone of maximum wear

Ne The Dimensions, mm
Sleeve plgpe The exploit. Ne1024 The exploit. Ne1023
measu micrometers wear micrometers wear
rement 1 2 in | We | We 1 2 in | We | We
S the d d the d d
squa | me | mea squa | me | mea
re an n re an n
meas | slee | com meas | slee | com
urem | ves | pute urem | ves | pute
ent. r ent. r
slee slee
VEes Ves
1 2 3 4 5 6 7 8 9 10 11 | 12
A-A | 110,05 | 110,07 | 0,02 110,02 | 110,06 | 0,04
B-B 110,06 | 110,07 | 0,01 110,01 | 110,01 -
1 C-C 110,07 | 110,11 | 0,04 0,015 110,01 | 110,05 | 0,04 0,010
D-D | 110,04 | 110,03 | 0,01 110,02 | 109,98 | 0,04
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A-A | 110,05 | 110,05 - 110,03 | 110,03 -
B-B 110,05 | 110,09 | 0,04 | = 0o 110,03 | 110,04 | 0,01 | o
2 C-C | 110,05 | 110,07 | 0,02 | 8 | & | 110,03 | 11003 | - |8 |3
D-D | 110,05 | 110,08 | 0,03 | © e 110,03 | 110,04 | 0,01 | © e
A-A 110,04 | 110,05 | 0,01 110,04 | 110,04 -
B-B 110,05 | 110,09 | 0,03 110,04 | 110,06 | 0,02
3 C-C | 110,06 | 110,06 - 0,015 110,05 | 110,08 | 0,03 0,015
D-D 110,05 | 110,07 | 0,02 110,04 | 110,05 | 0,01
A-A | 110,05 | 110,05 - 110,04 | 110,05 | 0,01
B-B 110,03 | 110,04 | 0,01 110,05 | 110,06 | 0,01
4 C-C 110,03 | 110,04 | 0,01 0,008 110,04 | 110,05 | 0,01 0,008
D-D | 110,05 | 110,06 | 0,01 110,05 | 110,05 -
Table 2. Dimensions of wells cut into cylinder liners of engines /I-65H
(holes sliced in the zone of greatest wear of cylinder liners)
The | Sam | Worke Size holes, dividing the scale
pers | ple | dout
on | mast | moto/
No. | ialy | hours | Roo
tr-ra tothe | ms number of holes Wear
beginn | sleev Average
ing es value
tested sleev | total
1 2 3 4
1 90/72 85/X 100/67 89/73 93/70,7 | 22,3
2 2 95/25 103/42 84/59 82/22 91/37 54,0 @
K=} -
1024 g 60 3 95/45 92/18 82/30 76/X 89,7/31,3 | 584 | &
% 4 100/69 83/62 97/66 85/45 91,5/60,5 | 31,0
1 70/34 80/X 77127 87/51 78/37,3 | 40,7
2 85/65 90/42 65/34 87/33 81,8/43,5 | 38,3 0
K=} -
1023 % 60 3 92/46 90/X 94/62 103/75 96,3/61 |353 |
§_ 4 90/45 85/34 105/39 | 102/71 | 95,5/47,5 | 48,0

Bench tests of engines were also carried out. The bench tests were carried out on
engines D-65N. The first cycle of bench tests was carried out at loading power of
the engine at 75-90% of the maximum for 320 motododin on commercial oil grade
M-10M GOU and oil treated with a hydrodynamic apparatus. Engine tests were
carried out after it was rolled over 30 engine hours according to the factory
instructions, and an additional 70 mo / dd when the engine power was loaded at
55-80% of the maximum. The braking of the D-65N engine was carried out at the
booth of the mark Kl 5543-GOSNTI, and the gross oil was measured every 10
operating hours of the engine before the start of the change by weighing the
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impregnated oil on scales of the type VNTS-2, accounting for fuel consumption
was carried out by reducing the volume in the measuring banks. Every 2 hours of
engine operation, the logs of the devices, which show the power loading, the
temperature of water and oil, the speed of the crankshaft and the pressure of the oil
in the lubrication system of the engine, were recorded in the magazine. Before the
start of the experiment, the engine was disassembled with micrometry of the main
parts of the cylinder-piston group, the cutting of artificial bases in the cylinder
liners, assessment of the pollution of the pistons by lacquer deposits. Repeated
micrometers were carried out after 50 moons.
Conclusions. The basic physical, chemical and operational properties of oils,
improved by hydrodynamic treatment, are higher compared to commercial oils.
Wear when working on improved oil is 33% less than on commodity. Application
of oils with improved operational properties, additional influence on commercial
oil - hydrodynamic treatment, gives the opportunity to increase the motorcycle of
engines by 20-25% without additional technological and design changes.
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MNMOBBIHNIEHUE D5OPEKTUBHOCTU NCITOJIB30OBAHUS
MOTOPHBIX MACEJI B YCJIIOBUSIX AIIK
Kones C.B., JKutkoB C.C., Ilankos /I.B.
KaroueBble ciioBa: TPaKTOP, MOTOPHOC MACJIO, ABUI'dATCJIb, KABUTAallHA, IIPUCAOKH.
Pestome

,ZZOJzzoeettHocmb pa60mbz mpakmopoe u 6187’}10.714061/[]1612, 6 OCHOBHOM,
ocparHudueaemcss momopecypcom Oeueameﬂed, 6 3HAYUMENbHOU CMeneHu 3a6Ucum
om Kadvecmeda NpumeHniaemslx Hequenpodykmoe, 6 Yacmuocmu, MOmMOPHbLX Macell.
Ho macna 6 uucmom 6uode, nonyuenuvie u3 npupooroco cvipbs (Heghmu) Oadice
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CAMbIX BbICOKUX KA4ecms, He MO2ym oOecneyums 001208€YHYIO0 IKCHIYAMAYUIO
COBPEMEHHbIX U NePCHeKMUBHbIX Mooeneli dgueamenei. B amo epemsa momopHvle
MAcna, UCnov3yemvle 6 CeNbCKOM XO03sucmee O/ OU3elbHbIX Osucamenet,
cocmosim uz 89 ... 95% ocHnosvl, mo ecmov Hegpmsanozo macna, u 5..11% npucaoox.
Onvimamu yCmMaHo81eHO, YMO HAaCMb HPUCAOKU U3 MOMOPHBLIX Macel O
MPAKmopHsix 0ueameneli 6vinadaem 6 O0CAO0OK 8 Nepuod XPAaHeHus, yddcmb
yoansemcs maciouibmpsl 0gueamens, 6 obujemM 3HAYUMENbHO CHUdCAem UX
Kauecmeo, a 5mo, 8 C60l0 0Yepedb, He2amuHO 6ausem Ha 00J208e4HOCHIb
pabomuvl mexanusmos. /lucnepauposanus omeyecmeeHHblX NPUcaooK 6 Macaax
CHUdMCAem CKOpOCMb UX Koa2yIAyuu U ceOUMeHmayuy, mo ecmv NOo8bldem
yemotuuusocms. Haubonee npuemnemvim cnocooom oucnepeupo8anus npucadox 8
MOBAPHBIX MACAAX ABNAEMC 2UOPOOUHAMUYEeCKUll eausHue Ha Hux. OcHosHbvle
Qu3uUKo-XUMUUeCcKUe U IKCHAYAMAYUOHHbIE CEOUCMBA MACE, YIYYUIEHHbIX NYymeM
2UOPOOUHAMUYECKOU 00pabomKuU, 8vile N0 CPABHEHUIO C MOBAPHBIMU MACIAMU.
Usznoc npu pabome Ha ynyuuwienHom macie Ha 33% MmeHbuue, yem HA MOBAPHOM.
Ilpumenenue macen ¢ YIYUUIEHHBIMU — IKCNIYAMAYUOHHBIMU — CBOUCEAMU,
OONONIHUMENbHBIM B030€UCMBUEM HA MOBAPHOE MACI0 - 2UOPOOUHAMUYECKOU
obpabomkotil, 0aem 803MONCHOCMb Y8eIUdUms momopecypc osueamenei na 20-
25% 6e3 0ononHUmMenbHbIX MEXHONOSUYECKUX U KOHCMPYKMOPCKUX UX USMEHEHU.
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Summary

The durability of tractors and cars is mainly limited to motorcycle engines,
which largely depends on the quality of used petroleum products, in particular,
motor oils. But pure oils, obtained from natural raw materials (oil), even the
highest qualities, can not provide durable exploitation of modern and perspective
engine models. At this time, motor oils used in agriculture for diesel engines
consist of 89 ... 95% of the base, that is, oil butter, and 5..11% of additives. It has
been established in the experiments that part of the engine oil additive for tractor
engines falls into the sediment during storage, part of it is removed by oil filters of
the engine, which in general significantly reduces their quality, which in turn
negatively affects the durability of the mechanisms. The dispersion of domestic
additives in oils reduces the speed of their coagulation and sedimentation, that is,
it increases resistance. The most suitable way of dispersing additives in
commercial oils is the hydrodynamic effect on them. The basic physical, chemical
and operational properties of oils, improved by hydrodynamic treatment, are
higher compared to commercial oils. Wear when working on improved oil is 33%
less than on commodity. Application of oils with improved operational properties,
additional influence on commercial oil - hydrodynamic treatment, gives an
opportunity to increase the motor power of engines by 20-25% without additional
technological and design changes.



