He TUTBKH KYIHTH XOpONIY CLTBIOCTITEXHIKY, ajde 1 He 3aTHIMHTHCI Ha CaMmoTl B pasi
BHHHKHeHHd mpoOneM. Ha mmactda, koMmmaHil, SKi BOTOIIOTE CBITOBHMH OpeHIAMH, Ile JaBHO
VCBITOMHIIIH, TOMY IYV/K€ PETETBHO OOHPAIOTE JHIEPIB Ta MOCTAYATLHHKIB IIOCIYT , HE J03BOISIOUH
HIKOMY IIPOJIaBATH YH 0OCITYTOBYBATH CBOE 0OTATHAHHS .

['omoBHOW mepeBaroo Openay Case IN e KOMITeTeHTHHI 1 MOTY)KHHIT TEXHIYHHI cepBic.
Oco0m1BO M 2afiMaeTEes cllellianizoBaHa KoMnaH « [ntam». ManinH, SK1 IPaloioTE ¥ BCEOMY
CBITI, B TOMY YHCTI 1 B HamIil KpaiHi. Y KOMITaH1i BeTHKI IUTAHH IMOJI0 PO3BHTKY CEPBICHOI
HppacTpykTYpH. [le MaroTe OYTH cydacHI, KOMILTEKCHI Ta BHCOKOIPOQeCIiiHl TITepChKl IeHTPH
aMEPHKAHCBKOTO THITY , K1 OVIyTh CTBOpPEHI B KOKHOMY PETI0HL, a TAKOK Mepeska CKIa/IIB, CATOHIB
1 PEMOHTHHX MaiicTepeHE I/ BCIX BH/IB 3aITYaCTHH, IOCTYT 1 00IaIHAHHS.

Kpim Toro, vy Case IN € if IHII CHIBHI TApTHEPH B YKpaiHi — HATPHKTAI, KOPIOPAIiT
«HoBo®apm» cTBOPHIAa MEXaHI30BaHY YCTAHOBKY 3a TexHomoriero Case IN s momoMoru arpapiaM
1T 9ac MOCIBY Ta 30HpaHHA Bpoxkaro . VY Iiff MexaHIuHIil Opmram 50 TpahIoplB [Tica Toro, Ak
TEXHIKA BIIMpAIIOE TBA-TPH CE30HIM, <<HcmocbapM» mpomae ii SK € 1 TPOBOJUTE TEXHIUHE
o0cIyroByBaHHA. 3a TAaKHX 0OCTaBHH 3p03yMLT0, o KynmuTH TpakTop Case IN MokHa, He GOSTIHCEH
fioro 3mamarn.

Tomy, 2apIIKH BCIM TapaHTIIM CYIacHOTO AH3aifHy Ta CepBiCy. He JapMa TPaKTOpPH OpeHIIB
CNH ta CASE IN miei KomMmaHii 3afiMaroTh JpyTe MICIE 3a KVIIBIER B YKpaiHi (28%) micms
TpakTopiB John Deere (34%).

CHoucok BHKOPHCTAHUX JKepeJI
1. TpakTop Case - o0TagHAHHS T4 TeTKHX BAKKHX POOIT.
Jlxeperno: http://allspectech.com/selhoztehnika/dlyva-zemledeliva/mashinno-traktornye-
agregaty/traktora/modeli-case.html
2. AHaTi3 pHHKY CLTBCBKOTOCTIONAPCHKOT TEXHIKH B YKpaiHi: UH € TTOMHT i Yac BITHH
https://agroelita.info/analiz-ukraimnskoho-rynku-sh-tekhniky-chy-ie-popyt-pid-chas-viyny/
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The analysis and systematization of the factors affecting the qualitative power and economic
indicators of the transport diesel engine were carried out; thermal calculation of diesel without
turbocharging and with turbocharging, comparison of their power and fuel consumption indicators.
The analvsis of battery fuel supply svstems and their functional capabilities for controlling the fuel
injection process, the choice of diesel fuel equipment, which provides a change in the working volume
of the diesel by turning it off and on, was carried out.

Key words: engine, fuel, consumption, fuel supply, cvlinder.

Problem. In conditions of limited financial and material resources, the problem of technical

rearmament of agricultural production cannot be solved only by mcreasing the supply of new
equipment. A significant role in this process 1s assigned to the reasonable use of the available fleet of
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machines, maintenance of its technical level with the help of qualified maintenance and repair. Repair
of units with restoration and strengthening of parts 1s a technically sound and economically justifiable
measure. It allows repanr and maintenance enterprises and farm workshops to reduce downtime of
faulty machines and equipment. improve their rehability and use. The experience of operating
hydraulic machines has shown that their share accounts for 17-30% of failures of the entire hydraulic
system. Some agricultural enterprises are forced to carry out repairs on their own. At the same time,
due to the lack of experience, technology and equipment, the resource of repaired units often does
not exceed 30-60% of new resources. In connection with the above, the development and
implementation of a new repamr technology, based on the use of polymer parts made of highly
effective anti-friction composites based on kaprolon (polyamide) m the tribo connections of power
hydraulic cylinders, will allow to reduce the cost and repair tume, significantly mcrease the reliability
of the entire hydraulic system of agricultural machinery [1 -3].

Analysis of research and publications. The reliability of modern tractors and other agricultural
machies 1s largely determined by the reliability of hydraulic units. Some enterprises are forced to
carry out repairs on their own. A hydraulic cylinder 1s a three-dimensional hydraulic motor in which
the driven link (rod, plunger, shaft) makes a limited reciprocating movement. They can transmit the
developing force m only one direction. The unevenness of wear of the friction surfaces is
characteristic of tribo-joints (guides) for the translational movement of power hydraulic cylinders due
to the fact that contact cannot be made over the entire friction surface. Distortion of the shape of the
surface during its wear disrupts the correct operation of connections. In this case, the shape of the
worn surfaces of the tribocoupler elements does not depend on the materials, mcluding the materials
they are made of, as on the acting forces, the nature of the relative movement, their configuration and
dimensions. Reversible movement causes m the surface layers of contacting bodies sign-changing
shear deformations, 1.e. successive changes m compression and tension zones, which leads to some
mcrease m the frictional force and elastic deformations outside the contact of tribocombmation
materials. Reversible movement changes the nature of plastic deformation. Variable deformations
lead to an mtensive process of formation of structural defects. Enhanced development of micro- and
macrodefects contributes to the course of processes of diffusion, adsorption and chemisorption
mteraction of friction surfaces [1].

Research results. As the rubbing surfaces of the elements of the hydraulic cylinder wear out,
which again leads to an increase m its total deformation, respectively, to an mcrease i the acting
longitudinal and transverse loads, the operating conditions of the hydraulic cylinder deteriorate with
greater intensity [2]. the consequence of which is a decrease 1n its efficiency as by bearing and sealing
(due to the failure of sealing systems) capacity. It is obvious that for hydraulic cylinders with a one-
sided rod, mn the presence of a significant stroke and longitudinal dimensions, a significant increase
in the accuracy of the "piston - sleeve", "rod - guide" tribo-combinations is necessary during timely
repair, which consists in changing the guide elements (if they are present in the design) or restoration
of worn surfaces (in thewr absence). The most common n tractor hydraulic drives are double-action
piston hydraulic eylinders of the Z series. These hydraulic cylinders are similar in design, but differ
in the sizes of sleeves, pistons, and rods. One of the main disadvantages of their designs is the absence
of replaceable guide bearing rings m the rod and piston units, which reduces the inter-repair resource
and mcreases the complexity of repaiwring hydraulic cylinders [3]. The reliability of hydraulic
cylinders 1s affected by such operational factors as: temperature, contact pressure, presence of
vibrations, speed of movement of working parts. The listed parameters result i a total change m the
physical and mechanical properties of seal materials, the accumulation of fatigue damage, wear and,
ultimately, the destruction of the surface layers of tribocombinations. The loading mode 1s determmed
by the amount of load in the hydraulic system, the number of cycles and the duration of work under
pressure when performing various operations by the equipment. The evaluation of the operating mode
1s carried out by determining the degree of load for one cycle of operation, the number of inclusions
per unit of time, the use of nominal pressure, temperature of the workmg fluid, ambient amr, etc. The
nature of wear and tear of parts of tribo-joints of hydraulic cylinders and operating conditions can be
divided mto three periods: the first is the time from the moment of detachment of the working body
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(mounted machme) to the balanced state; the second - from a balanced state to moving the working
body in space: the third is the time from the movement of the working body i space to its stop [2].
In the first period. the impact moment and forces tending to displace the rod from the axis lead to
deformation of the rod. The second period of work 1s characterized by a sharp deterioration m the
working conditions of the lubricant, which leads to an increase i the force of friction at the time of
movement of the working body. All these factors contribute to an increase in the wear of sealing
units, the occurrence of burrs, mternal stresses i the metal, and bending of the rod. During the third
period, the resource of the hydraulic cylinder 1s reduced due to the entry of high-viscosity cold oil
mto the friction surfaces, which worsens the wedging of the surfaces of the tribo-joint elements. There
are two possible ways to solve the problem to restore the performance and increase the durability of
power hydraulic cylinders:

1) restoration of worn surfaces of parts in moving units by applying anti-friction metal coatings, the
tribotechnical parameters of which exceed the given parameters of the materials of new typical parts:
2) changing the design of tribo-joints by installing in the cover and piston of hydraulic cylinders guide
support rings made of wear-resistant polymer composites [2], which will lead to a significant
reduction i the mtensity of wear of parts of resource-determming jomts and a decrease i the labor
cost of repamring hydraulic cylinders. To further reduce the wear of the specified parts of the hydraulic
cylinder, passive (rubber cuffs) or active (round rubber rings) seals are replaced with combined type
sealing elements that have significantly greater wear resistance and resistance to mechanical damage
[3]. The combined seal mcludes two parts. one of which (rubber ring of round or square section)
performs the function of a power element, creating the required level of contact stresses on the two
sealmg surfaces. Another part, made of wear-resistant polymer composite, 1s a direct sealing element.
In the designs of modern hydraulic cylinders, as mentioned above, guide and sealing elements made
of polymer composite materials are mtroduced mto the design to mcrease the resource. Polyimides
have high radiation and chemical resistance, good tribological properties and can be operated for a
long time at a temperature of 220-260°C. Materials mcluding polyimides work satisfactorily i high
vacuum conditions (up to 10-4 Pa). Polyimide friction parts are obtained by hot pressing. Ultrahigh
molecular weight polyethylene is a promising material for tribojomt parts, which has a unique set of
elastic strength and tribological properties. According to a number of studies [1, 3], a significant share
of gradual failures of power hydraulic cylinders 1s associated with the wear of thewr parts and makes
up more than 70% of the total repamr fund of hydraulic cylinders. At the same time, the 80% gamma
resource of new hydraulic cylinders 1s equal to 5440 hours of tractor operation, which 1s 1.5 times
lower than the resource declared by the manufacturer. The domimant mfluence on the reliability of
hydraulic cylinders 1s provided by operational factors, including force mteractions of tribo-joint parts.
the performance ofthe hydraulic cylinder is significantly influenced by the power mode of operation,
which leads to the occurrence of significant reactions on the part of the cylinder cover and sleeve. At
the same time, the magnitude of the reactions in the forward position of the piston 1s almost six times
greater than the reactions realized m the rear position. All this leads to the occurrence of significant
wear of the working surfaces of the connected parts in the vertical plane and the mcrease of clearances
in the movable sealing units. In turn, the growth of clearances leads over time to the formation of a
significant deflection of the hydraulic cylinder in the vertical, as a result of which there is an increase
in reactions in the triboconnections, which leads to an even greater mcrease in contact stresses and
intensification of wear. According to the research results, to restore the serviceability of the piston
assembly and the front cover when repairing the hydraulic cylinder, it is proposed to change its design
with the mstallation of guide support rings made of polyvamide composite in the cover of hydraulic
cylinders, which will lead to a significant reduction in the mfensity of wear and tear and reduce the
complexity of repairing hydraulic cylinders.

Conclusions: It 1s shown that the method provides an icrease in cyclic feeds, and therefore thewr
quality, a decrease in the coefficient of excess air, an increase i the thermal state of the active
cylinders, which determines the possibility of increasing the efficiency and environmental
friendliness of diesel engines m such modes. An analysis of the possible change m mechanical losses
mn the diesel engine in case of disconnection of some cylinders was carried out. It 1s shown that the
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majority of actually used methods of experimental determmation of mechanical losses are based on
the use of cylinder disconnection. The assumption that in the conditions of implementation of low-
load regimes, the absolute values of mechanical losses depend only on the speed regime and do not
depend on the number of disconnected cylinders is substantiated.
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TexHoIOr1YHA TPHBATICTE 30HPAHHA 3e€PHOBHX KOTIOCOBHX KYIBTYD 3aleXKHTh Bl TaKHX (paKTOPIB,
SK opraHamii poOOTH TeXHOJIOTTUHHX KOMILTEKCIB, KUTBKICHOTO CKIady 1 TEXHIUHOTO CTaHy
30HpaTbHOI TeXHIKH, TPAHCHOPTHHX 3ac00IB. BHPOOHHYO-TIIOTOAHHX YMOB, TEXHOJOTIYHOTO Ta
TEXHIYHOTO 3a0e3ledeHHsA BHPOOHHUOTrO Imporecy Ta 1H.. EQeKTHBHe BHKOPHCTAHHA 1 AKICHHIT
TEeXHIYHHII CepPBIC TEXHIKH TEXHOIOTTIHHX KOMIUTIEKCIB — € OJHHMH 13 HAfrOJTOBHINIMX HAIIPAMKIB
OUIBHINeHHA NPOIYKTHBHOCTI 30HpaTpHOI TeXHIKH Ta 3MeHIIeHHs cOOBapTOCTl 320HpaTbHOIO
TEXHOIOTTYHOTO MaTePIaTY.

IocTanoBka nmpodaemMu. OTHHM 3 OCHOBHHX 3aBIaHE 30HPATEHOTO TEXHOJIOTTUHOTO MPOIECY Ha
30HpaHH1 3epPHOBHX KOJOCOBHX KYIBTYP — 310paTH MAakCHMYM BHpOIIeHe 3epHO — yposKail Ta
3MeHmIeHHs fioro BTpar. [[poro MokHa JOCATTH, SKIIO TeXHOJIOTTUHHIT Iporec 30HPaHHA 3epPHOBHX
KYTETYP TTPOBOJHTH B ONTHMATRHI arPOTEXHIYHI CTPOKH 3a JOTIOMOTOI0 PaIllOHATEHOT OpraHI3arii
30HpaTEHHX POOIT CTOCOBHO TeXHOIOITYHOTO, TeXHIYHOTO 32ale3meueHHS Ta BHPOOHHUHX
ocobmuBocTeil  KmiMaTHuHOI 30HH 30mpanHs [1]. Takox edekTHBHICTE (VHKIIIOHYBAHHST
TEXHOJIOTTUHHX KOMITTEKCIB TICHO TORB'3aHa 3 TapaMeTpaMH CHCTEMH TeXHITHOTO CePBICY TEXHIKI,
a OIIHKA MO HHX JO3BOJHTH BH3HAUHTH Hailkpamii pimleHHS. Ha 3MeHIIeHHS TepMIHY 30HpaTbHIIX
pPOOIT BILTHBAEe TaKOK TEPMIH Jacy HAa YCYHEHHS HACITIIKIB BIIMOB 30HpathHOI TexHIKH [2]. Ile
MOJKHA TOCATTH MOTINIMIEHHAM poOOTH TaHKH TeXHIYHOTO CepPBICY 3 YCYHEHHS BIIMOB 30HpaTbHOT
TEXHIKH Ta 3aCTOCYBAHHA METOIB pe3epBYBaHHS PecypCiB.

Mema ooctioxcenrs. OOIPYHTYBaHHA CHOCOOIB TEXHIYHOTO CepBICY 30HpaTbHOI TeXHIKH
TeXHOJIOTTYHHX KOMIUIeKCIB I 3MeHIIeHHs IIPOCTOIR 2ePHO30HPATEHUX KOMOAHIB Ta MIIBHINeHHA
X MPOIYKTHBHOCTI.

OcHoBHI MaTepiaaH IocTiTkKeHHs. B  yMoBax IHTEHCHBHOI il  HampyKeHOI podoTtH
TexHodoriuHHX KoMmtekeB (1K) Ha 301paHH1 3epHOBHX KOIOCOBHX KYIBTYP, KOTH TeXHOJIOT TIHHIT
mporec 1 poboTy 30HpATbHOT TEXHIKH OakaHO He 3VIIHHATH — TEXHITHHIT cepBIC Ta YCYHEHHS BIIMOB
KoMOaiTHIB MOke OYTH OpraHizoBaHo 10 ABOM cxemaM [3]. TexHIIHHIT cepBiC Ta YCYHEHHS BUIMOB
KoMOaffHIB IPOBOIATE Ha pPe3epPBHHUX KoMOaifHaX y MAT0TOBUOMY ITHKTI — IIepIia cXeMa, a TAaKOXK B
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