sealing 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 increase 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 including polyimides work satisfactorily in 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 tribojoint 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 is associated with the wear of their parts and makes up more than 70% of the total
reparr fund of hydraulic cylinders. At the same time, the 80% gamma resource of new hydraulic
cylinders i1s equal to 5440 hours of tractor operation, which is 1.5 times lower than the resource
declared by the manufacturer. The dominant influence on the reliability of hydraulic cylinders is
provided by operational factors, mcluding force mteractions of tribo-jomt parts. the performance of
the hydraulic cylinder 1s 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 is almost six times greater than the
reactions realized in 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 increase 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 m the vertical, as a result of which there 1s an increase
m reactions in the triboconnections, which leads to an even greater increase in contact stresses and
mtensification 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 1s proposed to change its design
with the mstallation of guide support rmgs made of polyanmude composite in the cover of hydraulic
cylinders, which will lead to a significant reduction in the intensity of wear and tear and reduce the
complexity of repairing hydraulic cylinders.

Conclusions: The magnitude of the reactions m the front position of the piston 1s almost six times
greater than the reactions realized mn the rear position, which results in significant wear of the working
surfaces of the connected parts in the vertical plane and an mcrease m the clearances mn the movable
sealing units. The growth of the clearances leads over time to the formation of a significant deflection
of the hydraulic cylinder in the vertical plane, as a result of which there 1s an increase in reactions in
the tribocouple, which leads to the appearance of a bending moment on the rod, an even greater
mcrease in contact stresses and mtensification of wear.
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BukopHCTaHHS 0 TPH3HAYEHHIO, IPABIIBHHI TeXHIUHHIT JOTTIAT 1 eKCIUTYAaTallid, a TAKOXK SKICHHIT
TEXHIUHHIT CepPBIC - HEOOXITHI CKIIaI0B1 TA 30LTBIIEHHS CTPOKY CITYKOH TUIPABIIUHOTO 00 TaTHAHHS
MOOLTEHOI TEeXHIKH, a TaKOK TPAKTOPIB arpolpOMHCIOBOrO BHpPOOHHITBA. HamiiHICTE 1
Ipare3JaTHICTE TLIPARIIYHOIO O0O0TAaTHAHHA TPAKTOPIB 3a0e3[eUnTh 3MeHIIeHHd IPOCTOR 32
TeXHIUHHX [IPHYHH Ta MIBHIIEHHS MPOIYKTHBHOCTI TEXHOIOTTUHHX IPOIIeCiB, 0COOMHBO THX, IO
BHKOHVIOTECS B OTITHMAITBHI arPOTEXHITHI TEPMIHH.

ITocTtanoBka mpodaemn. OCHOBHHMH INIAXaMH 3HIDKeHHsS BHTPAT eHepPreTHYHHX PecypCiB €
IUTTPHMAHHSA CUTBCBKOTOCTIOAAPCEKOI TEXHIKH B Ipare3fgaTHoMy cTaHi. Ile BammBa 3amada, sika
MoJKe OVTH BHpIIIeHa KOMILTEKCHO PI3HHMH METOTAMH 1 3acO0aMH IS PI3HOI CKTATHOI TEXHIKH, B
TOMY UYHCTI 1 I TPAKTOPIB CLTBCBKOTOCIOJAPCBKOTO MPH3HAUEHHS, OCHAINTEHHX T1IPaBIITHHM
obnagHaHHAM. TakoX Iie JO3BOIHTEL MUIBHITHTH e(DeKTHBHICTE BHKOHAHHS MEXAHI30BaHHUX POOIT,
TEXHOJIOTITHHX MPOIIECIB 1 CLUTBCHKOTOCIIOIaPCHKOTO BHPOOHHIITBA B IILTOMY.

HamiifHICTE 1 JOBrOBIMHICTE KOJIICHHX 1TYCEHHUYHHX TPAKTOPIB OaraTo B UOMY 3YMOBIIEHO SBHIMAMH
TepTd 1 3HONIYBAHHA, IO BIIOYBAIOTBCSA B By3TIaxX Ta arperarax. 3HOIIYBAHHA MPH3BOIHTL 0
MOpYIIeHHs TepMeTHUHOCT!I BY3TIB Ta BTPAaTH TOTHOCTI B3a€MHOTO PO3TAlIyBaHHS [eTanefi 1
nepeMimeHs [ 1]. Pe3yIpTaTaMi Takmx MporieciB — € BiOpaIlii, YIapH, 3aKTHHIOBAHHS, IO IPH3BOIHTE
70 TIOJIOMOK Ta BIIMOB.

[apaBmiuHi Mepeaati € OCHOBHHMH 1 OJTHHMH 3 HaffOUTBIN TMePCHEKTHBHIX TEXHITHHX 3aco0IB, AK1
BUIKPHBAIOTE HOBI IIIAXH B PO3BHTOK KOHCTPYKI(I 1 MUIBHINEHH] MPOIYKTHBHOCTI TPAKTOPHHX
arperatiB [2]. Tomy 3a0e3meueHHA Mpale3IaTHOTO CTaHY T1APABIIYHOTO OOMagHAHHA MOOUIBHOI
TEXHIKH MaIIHHHO-TPAKTOPHOTO MapKy CUTLCBKOTOCIOJAPCHKIX MIAIPHEMCTB € OJHHM 13 OCHOBHHX
HaAIIPAMIB IIIBHINEHH 1i HAZU{HOCTI Ta e)eKTHBHOCTI BHKOPHCTAHHA.

OcHoBHI MaTepiaan HocairkenHsi. CyuacHHII TpakTop — Ile CKIagHa MOOLTEHA €HepreTHJHA
CHCTeMa, fKa Mae 0araTto pI3HHX CHCTeM, arperaTiB 1 oOmagHaHHA. OIHOI 13 TaKHX CHCTEM €
rigpaeridHa HaBicHa cucreMa — (THC), ska TakoK CKIaTaeThes 3 6araTbox eTeMeHTIB 1 001aTHaHHS,
SK1 TIPAIOKOTE MPH HAIBHOCTI T1IPABIIUHOT OJTHBIL

3a momomororo I'HC TpakTopH BHKOHVIOTE PI3HOMAHITHI CLUTBCBKOTOCHOTAPCEKL POOOTH,
arperaTyioud CLIBCBKOTOCIIONAPCEK]I POOOWI MAIMHHH Ta 3HApsAAad. [eXHOJIOTT9HI IPOLecH
BUKOHVIOTBCS B PI3HIX CKJIAJTHHX BHPOOHHYHX YMOBAX, B TOMY UHCTI 1 IOIBOBHX 3 I1IBHIIEHOO
3aMIUTEHICTIO 1 3a0pyIHEHOCT1 HABKOIHITHEOTO CePeIOBHIIIA.

[IpoBeneH1 DOCTITKEHHS 3aMIIEHOCT1 HOBITPS IIPH BHKOHAHHSA TAKHX CLTBCEKOT OCIIOAAaPCEKIX POoOIT
npH 00poOITKY IPYHTY, AK TYyIIeHHA, KyIbTHBAIA 1 OOPOHYBAHHA IIOKA3adi, IO TIPH PodoTL
KOJTICHOTO TPAKTOpa B arperari 3 PI3HHMH HABICHHMH 1 HAlTIBHABICHHMH CLTBCHKOTOCITOTAPCHKHMH
MAaIIHHAMH T4 3HapAIIAMH, CTBOPIOETECA IMIJIOBA XMapa, B AKOI KOHIIEHTpAIlid LTy T0CATaE 10
0.160 — 170 r/a’. Sxmo BpaxyBaTH, o poGoYa PiIHHA B IIPABIIYHHX CHCTEMAX MIiHAETHCS IIPH
TO-3, o610 gepe3 960... 1000 MOTO-TO., TO KUTBKICTE TTHITY, IO TIOTIATAe ¥ BHYTPIIITHEO TIOPOKHHHY
I'HC 3a Bka3zaHHI TPOMDKOK POOOTH, MOKe TOCATHYTH 3HAUHOI BeTHYHHH [3].

Takox BCTAaHOBIEHO, MO MOMBOBHIT M cKiIamaeTees 3 80...90% KBapIoBOro IicKy, HATPIEBOTO,
KaI1€BOTO 1 MOTBOBOTO IITATY, TBEPIICTE SKUX B 4...10 pa3iB BHIIe 3a TBEPIICTIO MaTEPIATIB, 3 IKHX
BHI'OTOBIIEHI JI€TANI 1 arperaT I'IpaBIIYHIX HABICHHX CHCTEM TPAKTOPIB CLIECHKOIOCIIOOapCEKOTO
IpH3HAYeHH [4].

B rigpaBIIUHHX CHCTeMax OCHOBHI elleMeHTH (UIbTpamii TiIpaBIidHoi OTHBH MAKOTE PO3MIPaAMH
ocepenki 0,125+0,125 mmM [4]. Takuit po3Mip ocepelKiB He 3aTPHMYE OCHOBHY Macy MeXaHITHHX
JOMIITOK 3 KBApIOBOTO IIICKY, HATPIEBOTO, KAMEBOTO 1 MOTROBOTO IIMATY, MIO TMOMATalOTh B
T1IPaBIIYHY CHCTeMY 3 aTMocdepn. ToMy He3HAUHA KITBKICTE MEXAHIUHHX TOMIMIOK, 110 TIOTPAILIAE
B TIPABIIYHY CHCTEMY IPH3BOIHTE 10 3HAYHOTO 3HOCY JeTaleil CHCTEMH.

OCHOBHHMH MICIIIMH MPOHHKHEHHA MEXAHIYHHX JOMINIOK (3a0pYIHEHE) V BHYTPIIHIO TOPOKHHHY
arperaTiB TLIPABIIYHOI HABICHOI CHCTEMH TPaKTOpPa, a TAaKOXK IPOTIKAHE — € 3 €JHAHHI OITHBO

301



MIPOBOIIB 3 T1IPABIITHAM OaKOM, TIIPABIIYHAM PO3MOIUTBHHKOM, (PUIBTPYBATEHHMH €TeMEHTaMH,
TIIPONITIHAPAMH, eJleMeHTH CHCTeMH JHXaHHS T1IPaBIIdHOro Gaka.

3podeHni aHATI3 IPHIHH HOTPAILITHHA MeXaHIUHHX JOMINIOK B TLIPABIIIHY CHCTEMY BKA3ye Ha
Te, IO «HAIYPa3THBIIIHM MICIIEM B KOHCTPVKIII cHCTeMH € — caryH. CaryH 3abe3meuye, Tak 3BaHe
TEXHOIOTIUHE «INXAaHHS» T1IPaBIIMHOI CHCTEMH, Ta 3’€IHY€ BHYTPINIHIO IMOPOKHHHY CHCTEMH 3
HABKOJIHIITHIM CePeI0BHIIEM.

TexHOTOTUHHIT MPOTIeC «THXAHHI» T1APABIIMHOL CHCTEMH CYIPOBOUKYETECA THM, IO Y BHYTPIIIHIO
HOPOKHHHY CHCTEMH MOTpAIUIE€ 3HAUHA KUIBKICTE MEXAHIYHHX TOMIINIOK, BOIOTH Ta IHIIHX
3a0pyaHeHb. Takmil TEXHOIOTIUHHIT MPOIEC «IHXAHHA» B TIIPABIIUHIN CHCTEMI NMPH3BOIHTEL 10
IpoIleciB OKHCIEHHA poO0uoi PIIHHH — T1IpaBIIIHOL OMTHBH. [IpOAYKTH OKHCIeHHA HITBHIIYIOTH
IpollecH KOopo3ii JeTamteil 1 3HIDKYIOTh HAALTHICTE 1 JOBTOBIUHICTE arperaTiB 1 caMoi TLIPaBIIYHOL
CHCTEMH.

3MeHIIeHHS 3a0pyAHCHHS rLt[paBmtIHm ONHBH MO’ke OYTH TaKOoK 3a0e3lleueHO TEeXHITHHMH,
TeXHOIOTTYHHMH 1 eKCILTyaTallfHIMH MeTOJaMI, a caMe: IIIBHIeHHAM fKOCTI BHTOTOBJIEHHS 1
30HpaHHA VIIUTBHIOIOUHX MPHCTPOIB, JAeTalell 1 BY3TIB TLIPAaBIIUHOI CHCTEMH; POOOTAMH, IO
BHKOHVIOTECS B TIepIOJ eKCIUTYaTallli 1 TeXHIUHOTO CepBICY arperaTriB TiIPAaBIIUHOI CHCTeMH
TPaKTOPIB.

BucHoBkn. OCHOBHHMH 3aTauaMi IPH JOCIUTKEHHI KOHCTPYKITT HABICHHX T'IPABIIUHAX CHCTEM
TPAKTOPIB € MIABHIIEHHS IX MPANe3IaTHOCTI 33 PaXyHOK BIPOBAUKEHHS PO3POOOK 10 TepMeTH3aITl
arperariB TIIPABIIYHOT CHCTEMH, IO BHKTIOUAE KOHTAKT JeTajleil BHYTPIMIHIX ITOPOKHHH CHCTEMH
3 HABKOJIHIITHIM CePeJOBHIIEM, a TAKOK MOMIMIIeHHS BHPOOHHTHX YMOB eKCILTyaTallii MaIiHHO -
TPAKTOPHHX arperarTiB IMIIIXOM BHOOPY ONTHMATBEHHX TeXHOJIOITIHHX PeKHMIB HaBaHTa/KeHHA
JeTaseil 1 By3/IiB T'IPaBIIdHOI CHCTEMH.

ToMmy cTBOpeHHS TepMeTHUHHX TLIPaBIITHHX CHCTEM TPAaKTOPIB, SKI BHKTIOYAIOTH IIOTIATaHHA
MeXaHIUHHX JOMIIIOK B TLIPABIIMHY OJIHBY, 2a0e3[IeUHTh 3MEHIIeHHS Ta VIIOBUIEHEHHS IIPOIeciB
OKHCIIEHHS OJHBH, IUIBHINHTE 1i eKCIUTVATAULTHHII TepMIH CTyKOH, a TaKOK JOBIOBIYHICTE 1
Mpare3IaTHICTE JeTaseil 1 arperaTiB TIPaBTIUHOI CHCTEMH.
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