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3AT'AJIbHA XAPAKTEPUCTHUKA POBOTHU

AKTYaJIbHICTL TeMH JocjigxenHsa. [Ipobrema migBHIIEHHS MTOBrOBIYHOCTI
CHJIOBHX arperatriB TpaHcnopTHUX MamuH (TM) MOIOBXEHHSM pecypcy CHpsDKEHb
JeTasiel Ta TepMiHOM (YHKITIOHYBaHHS pOOOYOi OJIMBU 3 4aCOM HEYXWJIbHO 3pocTace. Lle
1(0): $I3aHO 3 eKcnnyaTameIo TM B KOPCTKMX HECTalllOHApHUX yMOBax, OCOOJIMBO B
pexxuMi "MycK-3ynuHKa", 3alUICHOCTI, TPU BEJTMKUX HAaBAHTAKEHHSIX 1 Maii MIBUAKOCTI
pyxy mo aBTOMOOLTBHUX JOPOTaxX CKIAJTHOTO npoq)m}o HanBaxkki HecTalioHapHi YMOBH
1 peXMMH eKCIUTyaTalii NpU3BOASATH JO IHTEHCHBHOTO CIpAIlIOBaHHS JeTaneil i
3HIDKEHHIO TIOKa3HUKIB SIKOCTI Ta TIOTIPIIEHHIO BJIACTUBOCTEH MOTOpHOI Ta
TPaAHCMICIMHOI OJIUB, 110 OOYMOBIIIOE 3MEHIIICHHS TEPMiHY iX BHUKOPHUCTAHHS, a OTXKE 1
30UIbIIIEHHS YaCTOTH 3aMIHM 1 BUTPAT Ha iX 3aKyIIBIIO Ta 3allacHi yacTuHU. Peamizariis
pecypcy, 3aKiIaJeHoro B CWiIoBl arperatd TM, MOXJMBa TUIbKA MPU BUKOPUCTAHHI
SAKICHUX MAacCTHJIbHUX MarepialiiB, SIKI 32 eKCIUTyaTallliHUMHU BJIACTUBOCTSIMHU TTOBHICTIO
BIJIMOBIAIOTH X KOHCTPYKTUBHUM OCOOJIMBOCTSIM 1 yMOBaM €KCILTyaTallii.

MoTOpHI Ta TpPaHCMICIHHI OJHMBH € OJHUMH 3 OCHOBHUX (DYHKI[IOHAJILHUX
€JIEMEHTIB CcWJIOBUX arperariB TM 1 0araro B YoMy BH3Ha4yalOTh JIOBIOBIYHICTH Ta
e(pEeKTUBHICTh iX pOOOTHM MpH eKcIUTyaTamli. SKICTh OJMB 1 KOHCTPYKIII CHJIOBHUX
arperariB JOMOBHIOIOTh OJHA OJHY. IlocTiiiHe BIOCKOHAJIEHHS KOHCTPYKLII CHJIOBHUX
arperaris TM B HanpsMKy HOJIIIIEHHS YMOB POOOTH OJUB 1 MOKPAILIEHHS MOKA3HUKIB 1
BJIACTUBOCTEH 3a0e3meuye BUCOKUM PIBEHb HAAIMHOCTI iX Ta 3HWXKEHHS BUTPAT MaJMBO-
MacCTWJIBHHUX MaTepiaiiB. 3MiHa (DI3UKO-XIMIYHMX I[TOKa3HUKIB Ta EKCIUTyaTallliiHUX
BJIACTUBOCTEH POOOYMX OJMB MOAM(DIKYBAaHHSIM KOMIIO3ULIIMHUX IMPHUCAIOK HA OCHOBI
reoMou(iKaTopiB T03BOJISE IMiIBULITUTH JOBIOBIUHICTh cHjloBHX arperatiB TM. Pazom 3
THUM HE BUSIBJICHO MEXaHI3MYy Jii TaKMX MPUCATO0K, OCTATOUHO HEOOIPYHTOBAHO XapaKTep
3MiH MTOKA3HUKIB 1 BIACTUBOCTEHN OJIUB Ta PEKUMIB (DYHKIIIOHYBAHHS CIIPSDKEHB JIeTaen
BiJl KOMIIOHEHTIB TIPUCAJKHU, 110 € O€3YMOBHO aKTYaJIbHHUM JUIsl YIPABIIHHS PECYpCOM
CWJIOBUX arperatiB Ta TEPMiHOM BUKOPUCTAHHS MOTOPHHUX 1 TPAHCMICIHUX OJIUB.

3B’130K po0OTH 3 HAYKOBHMH NporpaMaMu ta temamu. J(uceprauiitna podora
BUKOHYBAJIACh 3TIHO CTPATEr1UHUX MPIOPUTETHUX HAMPSMIB PO3BUTKY HAYKU 1 TEXHIKU
B Ykpaini Ha 2011-2020pp., a came — HOBITHI Ta pecypco30epirarodi TEXHOJOrIi B
€HEepreTHlll, MPOMHUCIOBOCTI Ta arpONpOMHUCIOBOMY KOMIUIEKCI; HANpsIMKIB HayKOBHX
JIOCHKeHb  LIeHTpanbHOYKPAiHCHKOTO  HALIOHAJIBHOTO TEXHIYHOTO  YHIBEPCHUTETY
(ITHTY) 3a temamu: "IligBuiieHHs] HaAIMHOCTI TPAHCIOPTHUX 3acO0IB YIPABIIHHAM X
texHiyHoro ctany" (NeJ[PO116U008055);  "IligBuieHHsT HaIIMHOCTI BAHTAKHUX
aBTOMOOLTIB B HECTAI[IOHAPHUX YMOBaX €KCIUTyaTalli MOAHW(]IKYBaHHSIM MOTOpPHHUX Ta
TPaHCMICIHHMX  OJIMB  TIOTOKAMM  PEYOBMHM 1  eHeprii  (i3MYHUX  1oiB"
(NeIPO116U008112); "IIporuo3zyBaHHs €KCILTyaTalliifHOT HaIIHHOCTI aBTOMOOLTIB s
3a0e3neueHHs IKiCHUX TpaHcmoptHux mocayr” (NeJ[P0116U008110).

Mera i 3apaui gocaimkenHsi. MeTow po06OTH € TIIBUINCHHS JTOBMOBIYHOCTI
CWJIOBHX arperatiB TPAaHCIOPTHUX MaIIWH, LI0 MPAIIOIOTh B IKOPCTKUX YMOBax
eKCIUTyaTallli, Ha OCHOBI 3aKOHOMIPHOCTEH 3MIHM MOKAa3HUKIB, BJACTMBOCTEH pOOOUYMX
OJIUB Ta PEXHUMIB pOOOTH PYXOMHUX CIHPSDKEHb JeTaneid mpu MOAU(IKYBaHHI OJUB
KOMITO3UIIHHUMU MPUCATKAMU 3 BUKOPUCTaHHAM reomoaudikaropa KI'MT-1.



BianoBimiHo 110 1mocTaBieHOi MeTH  c(OpMyJIbOBaHI HACTYMHI  3aBAaHHS
JOCIIKEHD:

— TMpoaHaNi3yBaTH >KOPCTKI HECTAI[lOHApHI YMOBH 1 PEXHMH EKCIUTyaTarii
TPAHCMOPTHUX MAIIMH Ta MOJIMBI METOIW MiABHILEHHS PECypcy JHeTaliell CHIIOBHX
arperaTiB Ta MOTOPHHUX 1 TPAHCMICIHHUX POOOYHX OJIHB,;

— TEOPETHYHO OOTPYHTYBAaTH BIUIMB KOMIIO3ULIWHUX TPUCAJOK Ha OCHOBI
reoMoAu(pikaTopiB Ha TMOKA3HUKH 1 BIACTHBOCTI POOOYMX OJUB Ta JOBTOBIYHICTH
PYXOMHX CHPSDKEHbB JIeTalel cuioBux arperaris TM,

— 3aIpONOHYBAaTH CHHTE3 €(EKTUBHOI KOMIO3MIIMHOI TMPHCATKA Ha OCHOBI
reoMoiuikaTopa, BHECEHHs SKOI B MOTOPHY Ta TPaHCMICIMHY OJMBH, HAJIacTh iM
HEOOXIZTHOrO KOMIUIEKCY eKCIUTyaTallliHUX XapaKTepUCTUK Ta BIIACTUBOCTEN W
T1JIBUILIKTH JOBTOBIUHICTh CUJIOBUX arperariB TM;

— IPOBECTH J1a0OpPATOPHI Ta CTEHJOBI JOCIIKEHHS IMOKa3HUKIB 1 BJIACTUBOCTEH
Moau(]IKOBaHMX POOOYMX OJIMB Ta 30BHINIHBO-IIBUIKICHY XapaKTEPUCTUKY CHIIOBUX
arperaris;

—  JIOCHIOUTH  BIUIMB  3alpPOINOHOBAHOT  KOMIIO3WIINHOI ~ TPUCAAKH  Ha
XapaKTEePUCTUKU Ta BJIACTUBOCTI pOOOYMX MOBEPXOHb CIPSDKEHb JI€Taled B MpOIeci
eKCIUTyaTallll i OLIHUTH pecypc cuiloBUX arperariB TM;

— JaTH TEXHIKO-€KOHOMIYHE OOIPYHTYBAaHHA JIOIUIBHOCTI BUKOPHCTAHHS
KOMITO3UIINHOI Tpucagku Ha ocHoBl reomoaudikatopa KI'MT-1 Ta pospodutu
pPEKOMEH/Iallli eKCIUTyaTalliiHuM CITy>k0aM TIPUEMCTB IO IMiJIBUIIIEHHIO IOBMOBIYHOCTI
cwiioBux arperatiB TM.

O0’eKT A0CTIIZKEHHS — TIPOIECH 3MIHU XapaKTEPUCTHUK 1 BIACTUBOCTEH POOOUYUX
OJIUB KOMITO3HIIITHOIO MPHCATKOI0 Ha 0CHOBI reomoaudikaropa KI'MT-1 # miaBuieHHs
JIOBTOBIYHOCTI cHJIOBUX arperaTiB TM.

IIpenmer aocCHiTKeHHS] — 3aKOHOMIPHOCTI 3MIHHM TOKAa3HUKIB 1 BJIACTUBOCTEH
MoaudikoBaHoi poOOUYOi ONMBU Ta pecypcy cuwioBoro arperary TM mig yac
eKCILTyaTarii.

Metoau nmociigxkeHHs. B TeopeTMUHMX JOCHKEHHSX BHUKOPUCTaHI METOIU
CHUCTEMHOIO aHami3y, TIAPOJAMHAMIYHOI Teopli 3MallleHHs, Teopid HaAiHOCTI Ta
TEXHIYHOI J1arHOCTUKH, Teopid 1H(OpMallii, yIpaBiIiHHA Ta €PEKTUBHOCTI TEXHIYHOTO
CTaHy CHCTEM 1 arperaTiB MalluH, Teopii MMOBIPHOCTI Ta MaTEeMAaTHUYHOI CTATUCTUKH,
MaTEeMaTUYHOTO IIJIaHYBaHHS EKCIIEPUMEHTY. EKClepuMeHTanbHi JOCTIIKeHHS 1
(GopMyBaHHSl IaTHOCTUYHOI 0a3uW JaHUX MpPO 3MIHY TEXHIYHOTO CTaHy 1 pIBHS
JIOBrOBIYHOCTI CHJIOBUX arperartiB TPaHCHOPTHUX MAIllMH MPOBOJMIM HA OCHOBI METO/IIB
1 METOIMK MJIarHOCTHUKMA Ta HamiiHOCTI. DI3MKO-XIMIYHI MOKAa3HHUKHA 1 BJIACTUBOCTI
MOTOpPHOI 1 TpPaHCMICIHHOI OJMB BH3HAYAJIW IO 3arajbHO IPUHHATAM METOJIUKAM.
MarematnuHe TIJIaHYBaHHS €KCIEPUMEHTY, PpO3paxyHKH Ta oOpoOka pe3yiabTaTiB
JOCITIJPKEHb BUKOHAH1 3 BUKOPHUCTAaHHSM ITaKeTiB MpUKIagHuX rmporpam Ha I1K.

HaykoBa HOBH3Ha OTPUMAaHUX Pe3yJbTATIB TOJSTaE y PO3B’SA3aHHI HAYKOBO-
MPAKTUYHOTO 3aBJAHHS IABUIICHHS JOBIOBIYHOCTI CHJIOBHX arperariB TPaHCIOPTHHUX
MaliMH MOAU(IKYBaHHSM pPOOOUYMX OJMB KOMMO3MUI[IHUMH TMPUCAZAKAMU Ha OCHOBI
reomoaudikatopa KI'MT-1, mo Ha BiAMIHY BiJ BIJOMHUX paHillle BpPaXOBYIOTHCA
BCTAHOBJICHI 3aKOHOMIPHOCTI 3MIHM iX ITOKa3HHUKIB 1 BJIACTMBOCTEH Ta TIOBEPXOHb



JIeTajeH ImiJ1 yac eKCIuTyaTalii.

Bnepuwe:

— 3aMpPOIIOHOBAHO MEXaHI3M [ii MpUcaaku Ha ocHOBI reomoaudikatopa KI'MT-1,
3MEHIICHHSM B'A3KOCTI KOMIO3MIIMHOI OJMBH B TPUIIOBEPXHEBUX Iapax Ta
MiABUILIEHHSIM €(EeKTUBHOCTI ii 3CyBY, IO ICTOTHO 3HWXKYE CIIPALIOBaHHA POOOYMX
MOBEPXOHb B CHPSDKEHHSX JeTaneil Ta 3a0e3nedye HEOOXiTHHM piBEHb JOBTOBIYHOCTI
CHJIOBHUX arperaTiB TPAHCIIOPTHUX MAIlIMH, 10 MPAIIOI0Th B peXHUMI "MyCK-3ylHUHKA'";

— TEOPETUYHO OOIPYHTOBAHO Ta EKCIIEPUMEHTATILHO JOBEJCHO, 1110 MU J0aBaHHI
B poOody OJMBY KOMIIO3ULINHOI MpUCaAKHd Ha ocHOBI reomoaudikaropa KI'MT-1,
3MIHIOETBCS 11 CTaH, BHYTPIILIHS €HEPrisi CIPsHKEHb JIeTaleld Ta EHTPOIliss CUCTEMH B
3QJIEKHOCTI B BMICTY KOMIIOHEHTIB MPHCAQJKH Ta MEXaHIYHHUX JOMIIIOK IIiJT 4ac
eKCIUTyaTarlii, mo Ja€ MOXKJIMBICTb MOKPAIIUTH MOKAa3HUKU 1 BJIIACTUBOCTI MOTOPHHX 1
TPaHCMICIMHMX OJIUB, 30UIBIIUTH IX pecypc Ta TEPMIH 3aMIHH.

Yoockonaneno:

— CHUCTEMHO-CIPSAMOBAaHUN Ta CHHEPreTUYHIN Miaxij 10 MoaudiKyBaHHS poO0UOoi
OJIUBM KOMIIO3MIIIMHOIO MPUCAJIKOI0 Ha OCHOBI reomomudikatopa KI'MT-1, mo nae
MO>KJIUBICTb YIIPABJIATH CKJIAJ0M 1 PO3MIPOM YACTHUHOK ii KOMIOHEHTIB y BIJIOBIAHOCTI
710 YMOB €KCILTyaTallii TpaHCTIOPTHUX MAIIIKH.

Ooeporcanu nodanvuiuil po3eUmox:

— 3aKOHOMIPHOCTI 3MIHM €KCIUTyaTallliHMX TOKa3HUKIB Ta BIACTUBOCTEU
MOIU(]IKOBAaHMX pOOOYMX OJMB CWJIOBMX arperaTiB  TPAaHCHOPTHUX MAIIUH 3
HaMpAaIIOBaHHSM, 10 JJa€ MOXKIIUBICTD YIPABIISITH TEXHIYHIUM CTAHOM CIPSDKEHB JIeTaleit
B HECTAI[IOHAPHUX YMOBAaX €KCIUTyaTallli: ik B Oe3mepepBHOMY PEKUMI, TaK 1 B PEKUMI
"MmycK-3ynuHKa".

[IpakTuyHe 3HAYEHHS OTPUMAHUX Pe3yJIbTATIiB.

Ha ocHOBI TEOpETHYHUX Ta €KCIEPUMEHTAIBHUX JOCIIIKEHb PO3pO0IeHI 3aX0/IH,
I0JI0 METOJIIB JIIarHOCTYBaHHs CTaHYy MOTOPHOI 1 TPAHCMICIHHOI OJIUB Ta TiABHUINECHHS
JIOBIOBIYHOCTI CHJIOBHX arperaTiB TPAHCIIOPTHUX MAIIIMH 3 JIOJaBaHHSM KOMIIO3UIIIHHUX
npucaaok. [lokazaHo, 1110 KOMITO3ULIKMHI MPUCAAKU HA OCHOBI reomoaudikatopa KI'MT-
1 mokpalllytoTh MOKa3HUKH 1 €KCIUTyaTal[liiHl BIACTUBOCTI MOTOPHHUX 1 TPaHCMICIHHHMX
OJIUB, TIOJIOBXXYE TEPMIH iX BUKOPHCTAHHS Ta MIABUILYE PECYpC CHUJIOBHUX arperariB y
1,3...1,5 pa3iB. Po3po6ieHo pekoMenatii ciayxk0am ekcruryataiiii TM Ha mianpueMcTBax
M0 TIIBHUIIEHHIO iX pecypcy 3MEHIICHHSIM 3HOCY CIPsDKEHB JIeTallell CUJIOBUX arperariB
MiJ] Yyac MycKy, Cloci0 eKCIpec 1arHOCTUKA CUCTEM 3MAIlEHHs, 3MiHM HOpMyBaHHsI TO
TM B 3B'SI3KY 3 NOJOBXEHHSIM pecypcy MOTOpHOi onuBH. lle miarBepmaxKyeTbes
OTPYMAHHMMHU MMATEHTAMHU YKpaiHu Ha KOPUCHY Mojelb: 74249, 74645, 74646, 74656.

Pesynbratu poOOTH MPUAHSATI A0 BIPOBAKEHHS B TEXHIUHIN ekcruTyartaiii TM Ha
nignpuemctBax I[IAT "Kiposorpaarpauit", CTOB "Xyripceke, TOB "Arpodipma
Konoc", a Takox BHUKOPHCTOBYIOThCS B HaBuajibHOMy mpoueci [IHTY mnpu BuBueHHI
JTUCHUIUIIH 3 HampsAMKIB TiArotoBku 274 "ABToMoOinbHHME TpaHcmopt", 275
"TpaHCIOPTHI TEXHOJIOTII (Ha aBTOMOOUTEHOMY TpaHcmopTi)" Ta 208 "ArpoimxeHepis':
"Pemont mamun", "ABTomMoOLT1", "TexHiuHa ekciuTyarailisi aBToMo011iB", "JliarHocTHKa
mamuH", "Excruryaramist 1 pemont JIB3", "Hamiiinicte aBTOMOOUTIB", "HaniiHicTh
cluIbChbKOrOCTIOAapchKoi  TexHiku'", "[HdopmarliiiHi TexHoJIorli Ha aBTOMOOLIBHOMY



TpaHcnopTi".

Oco0OucTuii BHecOK 3100yBaya.

[InanyBanHs aucepTaliiifHoi poOOTH, OOrOBOpeHHs ii pe3ysbTaTiB Ta BHCHOBKIB
BUKOHAHO CIMUIBHO 3 HAayKOBHM KEpPIBHUKOM, a OCHOBHI TOJOXEHHS 1 Pe3yibTaTh
JOCITI/PKEHb aBTOP OTPHMaB CaMOCTiiHO. OcoOHCcTO OIyOIIiKOBaHO HAyKOBY Mpalrio [6].
VY HayKoOBUX MpalsgX OMyOJIKOBaHHUX Yy CIIBaBTOPCTBI 3/100yBady HaJIeKaTh: OTpUMaHi
TPUOOTEXHIYHI ~XapaKTEPUCTHKH 3a PI3HUX pekuMiB  ekciwiyaTtamii TM  [3];
CKCIICpUMEHTaJIbHI BU3HAUCHHS (DI3UKO-XIMIYHMX TIOKa3HHKIB OJIMBM B IPOIIECI
eKCIUTyaTarii Ta aHaji3 0a3u gaHux [l]; 3ampomOHOBAHO EKCIPECc-OIiHKY BIUIUBY
KOMITO3UIIHHOT OJIMBM Ha poOOYYy MOBEPXHIO CHPSDKEHUX JeTaned [2]; pe3ynbratu
EKCIIEPUMEHTATLHUX JOCIIDKEHb KOHIIEHTPAIIli XIMIYHUX €JIeMeHTIB [23]; JoCipKeHHS
CTaHy poOOYMX OJIMB B HECTAIIOHAPHUX YMOBaxX eKcIuryartaiii [4]; ekcriepuMeHTaIbH1
JOCIIIJDKEHHSI BIUIMBY MOJM(IKOBAaHMX TMPUCATOK Ha TEpPMIH 3aMiHH OJMBUH B
HecTallloHapHUX yMoBax [5,6,15,16]; 3ampornoHoBaHi KOMIOHEHTH MPUCAJIKH Ha OCHOBI
reoMoAuQikaTopa 1 JOCIKEHO iX BIUIMB Ha POOOYl TMOBEPXHI CHPSKEHb JeTanen
[7,8,22]; pe3ynbpTraTéi BUMIpIOBAaHHS TOTY)XKHOCTI JIBUTYHIB B HECTAI[lOHAPHUX yMOBax
exkcrutyaramii  [9]; BUSABIEGHI 3aKOHOMIPHOCTI 3MIHHM SKOCTI pPOOOYMX OJNHMB B
HEecTallloHapHuX  ymoBax  ekcrutyaramii  [10,19];  pesymbraté  JgochigkeHb
MPUNIPALIIOBAHHS CHPsDKEHb CUJIOBUX arperariB B pexkumi '"myck-3ynusHka" [13,14];
JOCHIPKEHO THTaHHS MOKJIMBOCTI aBTOMATHU30BAHOTO YIIPABIIHHS 3HOILIYBAHHS 1
peaizaliis nporeciB camoopranizaiiii [11]; BUSBICHO BIIUB KOMITO3MIIIHOI OJIMBH Ha
3MiHYy SIKOCTI poOOUYMX MOBEPXOHB JIeTanell cuiaoBux arperaris [12,17]; 3amponoHoBaHO
YIOCKOHAJIEHHA TEXHIYHE OOCIyrOBYBaHHS TPAaHCHOPTHUX MAaIlWH MPHU MOJOBKEHHI
TepMiHy 3amiHu oiuBH [18]; BU3HAueHO BIUIMB MOJAM(DIKyBaHHS MOTOPHOI OJIMBU Ha
30BHIITHBO-IIBUAKICHI XapakTepuctuku auzeiniB [20-23]; 3amporoHOBaHO TEXHOJIOTIIO
NPUINPAOBAHHS [24]; YAOCKOHAJIEHO METOJM /11arHOCTYBaHHS CHCTEMHU 3MAaILEHHS [25-
29,32,33]; 3ampOmNOHOBAaHO TPHUMPAIIOBATIbHI KOMITO3UINI Ha OCHOBI TeoMoudikaTopa
KI'MT-1 [26,27] Ta crioci6 BU3HA4YeHHS MOMeHTa TepTst [34].

Anpo0auis pe3yabrariB aucepramii. OCHOBHI pe3ylbTaTH JIUCEPTALIAHOT
poOOTH TONOBIAATUCH, OOTOBOPIOBAIKCH Ta Oy CXBaJIEHI HA HAYKOBUX KOH(DEPEHIIsX:
ciniBpoOiTHuKiB Ta Bukiana4die  [HTY (M. KponmuBaunpekuii, 2011-2021 pp.);
"Mononexps U ceabcKoxo3shcTBeHHass TexHuka B XXI Beke" (XapbekoB, 2009p.);
"OnsBilicekuil popym 2012: Crpateria YkpaiHu B reonojiTiaHomy mpocropi” (Sira,
2012p.); "AxkryanbHi mpoOieMu imkeHepHoi MexaHiku' —(Mukomais, 2012p.);
"[TimBummenHs HamiiHOCTI MamuH 1 oonmagnanas" (Kiposorpan, 2011p., 2013-2015 pp.);
"IIpoGiemMu pO3BUTKY TpaHCHOPTHUX cucTeM 1 Jorictuku" (€Bmatopis, 2013p.);
"Tpubonorisi, eHepro- Ta pecypcozoepexennsa" (Mukonais, 2013p.); "lIpobnemu 1
MEPCIIEKTUBU PO3BUTKY aBTOMOOUIBbHOT ramy3i" (Joneunbk, 2013); "IIpobremu po3BUTKY
JIOPO’KHBO-TpaHCTIOPTHOTO 1 OyaiBenpHOrO KomruiekciB" (KipoBorpaa 2013p.); "Cyuachi
TEXHOJIOT1] Ta MEePCIEKTUBU PO3BUTKY aBTOMOOUIbHOTO TpaHncnopty" (Binawuig, 2015p.);
"IIpoGnemMu KOHCTPYIOBaHHS, BUPOOHUIITBA Ta eKCcIuTyaTanii ¢.-r. TexHiku" (KipoBorpap,
2015p.); "Kpamaporceki uywmtanns" (KuiB, 2021p.); "[ligBumieHHs HamIdHOCTI 1
edextuBHOCTI MamuH, mporeciB 1 cuctem" (KponuBaurnpkuii, 2021p.). V moBHOMY
00cs131 poboTa J10NoBiajIach Ta 0OrOBOPIOBAJIACH HA PO3IIMPEHOMY HAYKOBOMY CEMIHAp1
kadenpu excrutyaraiii Ta pemonTy Mamud HHTY (m. KponuBuutskuid, motuii 2021p.).

IMy6aikanii. 3a pesynpraTamMu AOCTIKEHb OMy0JikoBaHO 34 HayKOBUX Ipallb, B
TOMYy 4YHCIi, 8 crareil y HaykoBuX (haxOBUX BHAAHHSAX YKpaiHu, 15 myOmikamiii Te3



HAyKOBUX KOH(epeHIil, 9 mnareHTiB YKpaiHM Ha BHHaxXii Ta JABl myOmikamii y
3aKOPIOHHUX BUJAHHSX.

Crpykrypa i o0csar podoru. /[ucepramiitHa poOOTa CKIAIA€ThCA 3 aHOTAII],
BCTYITy, YOTUPbOX PO3JALTIB, BHCHOBKIB, MEPENiKy BHKOPUCTAHUX JiKepen 13 152
HailMeHyBaHb Ha 18 cTopinkax Ta gogatkiB. OcHOBHMIA 00cAT poOOTH BHKIaZeHO Ha 165
CTOpIHKaX 1 MICTUTh 16 TaOauIlh 1 57 PUCYHKIB.

OCHOBHUMH 3MICT POBOTH

¥ Beryni oOrpyHTOBAHO aKTyaIbHICTh TEMHU AMCEpTallii podoTH, ChOpMYIHLOBAHO
ii Mery, 3aBmaHHS, OO'€KT 1 MpeaMeT AOCHIPKeHb, HABEACHO 3B'A30K poOOTH 3
MPOBEJICHUMU HAYKOBMMHM IpOrpamMamy, BU3HAYEHO HAYKOBY HOBHU3HY Ta IMpPaKTUYHE
3HAYEHHS OTPUMAHMUX PE3yJIbTATiB, BKa3aHi JaHl ampoOarlii OCHOBHUX IIOJIOKEHb
JTUcepTarlii.

B mepmomy po3aini mpoBeIeHO aHaI3 YMOB Ta PEXHUMIB ekciuryatauii TM y
Kap’epax, CUIbCHKOIOCIOAAPChKOMY BHUPOOHHUITBI, MPU OOCIYTOBYBaHHI aepoNOpPTIB Ta
1H. 3pobrneHo ix kinacudikanio. BHsBIEHO, 110 MOTOpPHI 1 TPAHCMICIMHI OJMBH MpHU
pobori TM B JKOpPCTKMX HECTAIllOHAPHMX YMOBaxX €KCIUTyaTauii MiJar0ThCs
KOMIUIEKCHIN Jii BHCOKOi TeMIiepaTypH, 3HAKO3MIHHOIO HaBaHTAXKEHHS, KHUCHIO Ta
3aMUJICHOCTI MOBITPS, POAYKTIB 3TOPSHHS MajUBa 1 3HOIIYBAaHHS OCHOBHUX CIPSDKEHb
JeTasiel Ta BMICTY CTOPOHHIX JOMIIIOK. [le 00yMOBIIO€ MOTIpIIEHHS SIKOCT1 OJIUB, SIKE
noJisirae y 3MiHi (i3MKO-XIMIYHUX MOKA3HUKIB Ta BIACTUBOCTEH, 3MEHILIEHHI TEPMIHY X
BUKOPUCTAHHS Ta 3MCHIICHHS JOBIOBIYHOCTI PYXOMHX CIPSDKCHBb JETalled CHIIOBHX
arperaris Ta TM B 1ijomy.

JlaHo aHaii3 MOKAa3HUKIB CTaHy 1 BJIACTUBOCTEH pOOOYMX OJIMB, iX TPaHUYHO-
JOIYCTUMHUX 3HAuY€Hb Ta MOKa3HUKIB OpakyBaHHs. CHopmyaboBaHI OCHOBHI BUMOTH JI0
MOTOPHHX 1 TPAHCMICIHHMX OJUB. PO3IISIHYTO CYKYIHICTh TIPHUCAIOK, IO MOKPAIIYIOTh
BJIACTUBOCTI 1 MOKAa3HUKHU OJMB CUJIOBHX arperariB TM Ta BIUIMB Ha JIOBrOBIYHICTh iX
PYXOMHX CIPSDKCHBb 3 YTBOPEHHSM CTIHKOI MacTHIIBHOI TUTIBKA Ha POOOYMX TTOBEPXHSIX
JeTaned s 3a0e3Me4eHHs] MIHIMAJIBHOTO TEPTSI 1 3am00IraHHs iX 3HOLITYBAHHS.

Po3po011i muTaHb JOBrOBIYHOCTI CHJIOBMX arperatiB TM Ta MiABUIIEHHS
NOKA3HUKIB 1 BJIACTUBOCTEM MOTOPHUX 1 TPAHCMICIMHHUX OJIMB TMPUCBAYEHI POOOTH
I.C. Harmoka, B.A. BoiitoBa, B.B. Aymina, B.B. bimiuenka, O.B. [Huxu, O.C.
[Tonsucbkoro, B.B. Camopomoa, M.I. JImutpuyenka, P.I'. MmnanakanoBa, O.M.
Mixkocsuauuk, JI.I. [Toromaes, B.M. Ky3pmin, P.J. Blau, R.l. Taylor, Vincent Gatto, Y.Y.
Wu, N.S. Ahmed, A.M. Nassar ta in. BctaHOBICHO, 110 OTPUMAaHHS BHCOKOSKICHHX
TOBAapHUX OJIMB MOKE OYyTH TUIBKH 3a JOTIOMOTO ONTHUMAJILHO MiAiOpaHOi KOMIIO3MINT
MPHUCAZIOK, KA JO3BOJUTH 30UIBIIUTH TEPMIH CIY>KOM MACTHJILHOTO Marepialy 1 4ac
Oe3aBapiitHOI eKCIUTyaTallii CpsHKEHb JIeTajlel Ta caMoro cuiioBoro arperary TM.

B apyromy po3aiji po3risiHyTo (i3uuHy MOJIEb A1l KOMIO3UIIIMHOI IPUCAIKU Ha
OCHOBI Teomor(pikaTopa, BHECEHOI B OJMBY, Ha poOOYl MOBEPXHI PYXOMHUX CHPSHKEHB
netaneit. [TokazaHo, 110 MOJEKYJTM KOMITOHEHTIB MPUCAAKU B 00'€éMi OJIUB, B3aEMOIIIOThH
M) CO0OF0, YTBOPIOIOYH Pi3HI 32 0y/10BOIO 1 (hOPMOIO HAAMOJCKYJISApHI CTPyKTypH. [1o
JIOCSITHEHHIO JICSIKOTO TOPOTOBOTO 3HAYEHHSI KOHIIEHTpAIli MPAKTUYHO YCl MOJIEKYJIH
KOMITOHEHTIB KOMIO3UIIHHOT IPUCAIKU 3HAXOIATHCS B ACOLIIMOBAHOMY CTaH.



BusiBneHo, 1mo B NPUNOBEPXHEBOMY IIapi KOMIIO3UIIIHHA OJIMBA TPOSIBIISE
HEHBIOTOHIBCHKI BJIACTHMBOCTI Ta Ma€ MEHINY KIHEMAaTHUYHY B’S3KICTh 3 IiJIBUIIEHOIO
e(peKTUBHOIO MIBUJIKICTIO 3CYBY il IIapiB:

dv/dz = f(r)+g(r,2), (1)

ne f(r), g(r,z2)#0 — ¢yHKUii MDOTMYHOrO HaNpyKEHHS Ta 3CyBy INApPiB

KOMITO3MIIIITHOT OJIUBU B3JI0BXK HOpMaJl IO poOOYOi MOBEPXHI 1 z>4,, &, — BIAPIZOK
HopMmauti. Po3B'si30k mudepentiansaoro piBHsAHHS (1) Mae BUTTISA:

V= f(r)z+Tg(r,z)dz, )

Sy
e jg(r,z)dz:ve(r) — e()eKTMBHA IIBHAKICT 3CYBY OJMBH y HOPMAJIBHOMY
0

HaNpsIMKY 10 TOBEpXHI JeTani. B ocHOBI pyxy 1 TemIo0OMiHYy TakUX OJHB JICKaTh
3aKOHOMIPHOCTI MPY>KHO-TUIACTUYHHX JePopMalliil 1 peoJOriYHUX BIACTUBOCTEH.

[loBepxHEBY aKTUBHICTh, po0OOYl 1 KPUTHYHY KOHLEHTpalli KOMIIO3ULIMHUX
MPUCAZO0K B OJIMBI MOXKJIMBO OIIHUTHU 3a TTOOYA0BOIO 130TE€PM KOE(IILIEHTY TOBEPXHEBOTO
Harsry (puc. 1).
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KoeditieHT noBepxHeBoro
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KoHmenTpartia nmpucagk, T/1

Pucynok 1 — [3oTepmu koedirieHTa MOBEPXHEBOTO HATITY MOTOPHOI oiuBr M-101":k 3
JI0JTaBaHHSIM KOMIIO3UIIIHOT HAa OCHOBI Tipucaaku reomoaudikaropa KIMT-1

OOrpyHTOBaHO, 110 MOBEPXHEBY AKTUBHICTh KOMIO3MIIMHOI oymBH 1o [100cCy
do,/dC, MOXHa alPOKCUMYBATH JIHIHHOIO 3aJIEXKHICTIO:

c,=0,, +(dO'H/dCV)-CV, (3)

ne o, , C, — TOBEPXHEBUI HATAT CBI’KO1 OJIMBU Ta BMICT KOMITO3UIIHOT IPUCAIKI

on?
Ha OCHOBI reomomudikaropa. 3MiHa TMOBEPXHEBOIO HATATY KOMIIO3UIIIMHOI OJMBU Bij
KOHIICHTpALlli MPUCAIKU BU3HAYAE Ty UM 1HIIY CXEMY PO3TAIlyBaHHS acoIliaTiB MOJIEKYJ
mij yac ix agcopOuii Ha poOoYMX MOBEpXHsIX Aeranell. BuzHadyeHo, 110 CTaH OJIMBU 3
KOMITO3MIIIHOKO ~ TMPHUCATKOI0  MOkHa  omucatu  wmojewno  IlIBenosa-binrama.
BukopuctanHss aKTHUBHMX KOMIIOHEHTIB MPUCAJOK Ha OCHOBI reomMoaudikaropa
0oOyMOBIIIOE BUHMKHEHHS YMOB peaji3alii MpoIeciB camMoopraHizaiii pododmnx
MOBEPXOHb CIPSHKEHb JETalIel 3 MACTHIILHUM CEPEIOBUIIIEM.

3HWKEHHST TEPTS Mij MI€H0 KOMITO3MIIIMHUX MPUCAIOK, BHECEHHMX B MOTOPHY Ta
TPAHCMICIHI OJIMBHU, MOXKHA TOSICHUTH 3 MO3ULINA TEOpii TUCKPETHOIO TEPTS Ta 3MIHU



PeKUMY 3MaICHHS (pHC.2).

aeranb-1 NF

JeTanb-2 3

Pucynok 2 — Cxema nepexojy pexxuMy 3MalleHHsI B PyXOMOMY CHpsDKEHHI JeTajei 13
3MiIIaHOTO (a) B TPaHMYHUIT (6) 3 NPUCYTHICTIO KOMITO3MIIHHOT Mprcanky: F,, — cuia

TepTA; F

n

, — CUJIa IPOOPIOBAHHSA NOBEPXHI TepTsA; N — HOpMallbHE HABAHTAXKEHHS; V —

IIBUJIKICTh KOB3aHHS; S, , S, — MIKPOKOHTAKTHI IJIOIIUHKH

Cuna TepTs y BUMIQAKY 3MIIIIAHOTO 3MaIeHHs (PUC. 2) TOPIBHIOE:

Ry =S (a0 +0-a )0 )+ F,, (4)

J€ «, — 4YacTKa IUIOIIl, Ha SIKIM 3/1ICHIOEThCS KOHTAKT PyXOMUX JeTallel; o —
MILHICTh KOHTAKTY Ha 3pi3; S, — HOMIHAJbHA IJIOIIA KOHTAKTY.

Ocxkunpku HIIT cunmoBux arperatiB TM € pecypcoBrU3HAYaNBHOO, TO B OCHOBHUX ii
CHPSDKEHHAX € OJHHUM 3 €JIEMEHTIB, SIKUM BUKOHYE (DYHKIIII 3HWKEHHSI BUTPAT HA TEPTS 1
3HONIYBaHHA. J{ns crpsbkeHHs aeranei "Tuib3a IWIIHIpa-MOoPIIHEBE KUIbLE" KpUTEepin
3oMMepdernbia MOKHA OLIIHUTH 33 (HOPMYIIOIO:

2
30:(2] .(M/pJ: Do, (5)
2A 2 87A°p
ne D — JiaMeTp TUIb3H; A — 3a30p B PYXOMOMY CIPSDKEHHI, @ — IIBHJKICTb
00epTaHHs KOJIIHYACTOrO Baly; 1 — AMHAMIYHA B'SI3KICTH OJIMBH.
JluHamiuHa B'A3KICTh MOTOPHHX 1 TPAHCMICIMHMX OJIMB, IO MICTATh YAaCTUHKH

KOMITOHEHTIB KOMITO3ULIIMHOT PUCATKU Ta YACTUHKU 3HOCY 30IBIIYETHCS 13 3pOCTAHHSAM
iX BMICTY:

— kV +kV
W)y gk, = e He 6)
Mo Vo

ne n,, 1 n, — B'I3KOCTI OJUB IPH HAABHOCTI YaCTUHOK IPHMCAIOK Ta YACTHHOK
3HOCY; k;, k, — KOHCTaHTH, OOYMOBIIEHI (POPMOIO YACTUHOK MPUCAAKUA 1 3HOCY;
o=V, Ny @,=V,, IV — 00'eMni yacTku aucnepcHoi (asu mpucaaku V,, 1 3HOCY V,, Y
3araJlbHoMy 00 €M1 OJJUBHOT CUCTEMU V.

3aranbHa BHYTPINIHA €HEPTisS MOTOPHUX 1 TPAHCMICIHHUX OJIMB 3MIHIOETHCS B
pe3ysbTaT TOMAJaHHs B HUX TBEPUX YaCTUHOK KOMIIOHEHTIB KOMITO3UIIIMHOT IPUCATKU
Ta 3HOCY pOOOYHNX MOBEPXOHDh PYXOMHUX CHPSDKEHD JeTalei:

dU, =du, +dU, =w,dS +w,dS,, (7

Je W,,, W, — IIUIGHICTh IOBEPXHEBOI €HEpPrii Ha MeEXI MOIUTy piakoi 1 TBepaoi

3H

2 . . . :
¢a3, JK/M”, yaCTUHOK NPUCAAKH 1 3HOCY AeTane; S, , S, — BEJIWYMHA MMOBEPXHI MOALTY

np 3H

. 2 . .
"yacTUHKA mpuUcaaku-oiauBa" 1 "yactuHka 3Hocy-onmBa', M~. Ilpu BpaxyBanni d, 1 d

np 3H



PO3MIpIB YACTUHKY Ta iX KinbkocTi dN,, 1 dN,,, Mac BUTIIALL:

3u

dU, =0,25w, d’dN, +0,25w, d2dN,, +f, (dU,, —dU, +dU,), (8)

npnp 31 3H

ne f, — koedimieHt tepra. IIpy HOCATHEHHI MEXi NMPALE3AaTHOCTI, OYEBUIIHO,

MaTUME MicCIle piBHOBAra:
du, =du,, +du, . (9)
Busnaueno, 1o 3MiHy BJIACTMBOCTEH MOTOPHHUX 1 TPAHCMICIHHUX OJIMB MOXHA 3
JOCTaTHBOIO ~ TOYHICTIO  MPOTHO3YBAaTH, BHKOPHUCTOBYIOUM  KOe(illieHT  3amacy
Mpare3faaTHocTi k,, , SKMi BpaXOBYE KOPCTKI HECTAI[IOHAPHI YMOBHU €KCILTyaTaIli.
BpaxoByroun Bupa3sd 3MiHM BEIUYMHU B'S3KOCTI, JWHAMIKM KOHIIEHTpAIii
MEXaHIYHUX JOMIIIOK, SIK MPOJIYKTIB 3HOIIYBAaHHS, CHPAIIOBAHHS MPHUCAIOK, MOKIMBO
BU3HAYHUTHU BEJIMYNHY HAIIPALIOBAHHA 70 3aMiHH OJIUBU:

(77 - 770 )Vp
! k3an = 1_ k
2’5770 (\/anO +Vnp0)
e Tm — INTaHOBC HaIIpallltOBaAHHA CUJIOBOI'O arperaTty A0 3M1HHU OJIMBHU, MOTO-T'O.

T=T,01-k,,)In (10)

3an 31 np !

IaTeHCHUBHICTD CIIpallOBaHHA IIPHUCAJIOK MOXKCE 6YTI/I BHU3HAUYCHA HCIIPAMUM
IIJITXOM 3a BEJIMYNHOIO 3MIHHU JIY’KHOI'O 4McClia, a00 KHCJIOTHOT'O YHUCJIA:
Vnp :V (]7,711 /17,1110)7 a60 Vnp :V (H /Hm ) ! (11)

np0 np0 xu0
ne 11, , 11, — pakThuyHe 3Ha4eHHsI JIy’)KHOTO 1 KucioTHoro yucen, mr KOH/T; 17,

II.,, —3HA4YEHHS JIy>)KHOTO 1 KUCIIOTHOTO YKCell B Henpalroroyiit onusi, Mmr KOH/T.
JlnHamika 3HOCY pyXOMUX CIIPSDKEHb JIeTallel CUiloBUX arperaTiB TM Mae BUTIISAA!
t t
1 K m,p,V I
= @I __ L o G Ve TAS VAP B
u(t)—‘([a,l{pt dt !KPm0 exp( y t)dt =Kt ; exp( y tj. (12)

M Py u M Py

Bupaz (12) € MareMaTH4yHOI MOJCIUIFO 3HOCY CHPSDKEHb JeTajleld mpu
BUKOPUCTaHHI ~KOMIIO3MINMHUX TPHUCATOK 70 poOOYMX OJMB 3 aKTUBHUMU
KOMITIOHEHTaMU. BUABIEHO, 10 3HOCOCTIMKICTH JeTajied MiABUIIYETHCS 32 PaXyHOK
3MIHM TIOKQ3HUKIB 1 BJIACTUBOCTEH MOTOPHOI Ta TPAHCMICIMHOI OJIUB, TMEPIOJTUYHOTO
dbopMyBaHHSI Ha X pOOOYHMX MOBEPXHAX aHTUMPHUKIIAHOT TUTIBKA Ta TPUIIOBEPXHEBOTO
MaCTUJILHOTO IIapy 3 Telib-30JbHUM (ha30BUM TMepeTBoOpeHHIM. OTpUMaHO PIBHSHHS AT
OIIIHKM 3aJMIIKOBOTO pecypcy cujoBux arperariB TM 3a ekcruryaTaliiHUMH
BUIIPOOYBaHHIMU.

B Tpernomy po3aini po3pobsieHa mporpama, BU3HAYEHO €Tamu ii peanizaiii Ta
chopMyIbOBaHI OCHOBHI 3aBIaHHs Ja0OpAaTOPHUX, CTEHJOBUX Ta EKCIUTyaTallliiHUX
nociikeHb. OOrpyHTOBaHO BHOIp OJIMB CUJIOBUX arperariB TM, 110 TpaifolTh B
KOPCTKMX HECTalllOHApPHUX yMOBaxX eKCIUTyaTamii, KOMIUIEKC MpPHUCAZIOK [T ix
Moau(iKyBaHHS, KOMIOHEHTH KOMITO3UIIIMHOT MPHUCAIKH Ha OCHOBI reomoaudikaropa
KI'MT-1, BuOip ycraTKkyBaHHS Al i CHHTE3Yy Ta JOCHIIPKEHHS OCHOBHHUX (D13MKO-
XIMIYHMX TIOKa3HUKIB 1 BJIACTUBOCTEW MOAM(IKOBAHUX 1 HEMOAU(PIKOBAHUX OJIMB.
Po3po0neno MeToauKy BHU3HAYECHHSI PAIliOHAILHOTO Ta ONTUMAIBHOTO  BMICTY
KOMITOHEHTIB Y KOMITO3HUIIIHHINA OJHBI 32 JOTIOMOTOI0 YOTUPUKYJIBKOBOI MAIlTUHU TEPTS
UMT-1. Ontumizyrodi O3HAKM: TMapaMmeTp 3HOCY KYJbOK Ta YCEpEIHEHE KPUTUYHE
HaBaHTakeHHs. HaBesieH1 MeToMKN peaiizallii perpecitHoro i IUCrepciiiHoro aHami3iB
Ta BUKOpPUCTaHHS (YHKIT OaxkaHocTi. BuOpaHi 1 OOIpyHTOBaHI OCHOBHI METOIM 1



METOJAWKHA BHU3HAYECHHS (PI3UKO-XIMIYHUX TMOKa3HUKIB 1 BJIACTMBOCTEM MOTOPHOI 1
TpaHCMICIHHOI onuB. Bci BOHM € cTaHAapTU30BaHUMHU. Po03po0JIeHI METOJUKH:
JOCHIDKCHHS BJIACTUBOCTEH TIOBEPXOHb PYXOMHUX CHpPSDKEHb 3pasKiB 1 JeTaneil y
cepeaoBUIIl poOoUrX OJMB MOAUGIKOBAHUX MPUCATKAMH; BUZHAYEHHS MOMEHTY TEPTA B
Oe3mnepepBHOMY PEXHUMI Ta PeXHUMI "TyCK-3yMUHKA'"; OLIHKH SKOCTI TTOBEPXOHb TEPTS.
HaBenena wmetoanka 30BHINIHBO-IIBUIKICHOI XapaKTEPUCTHUKU JW3ETIB B IpOILECi
CTEHJIOBHX BUIIPOOYBaHb 13 BU3HAUCHHSIM HOTy)KHOCTi KPYTHOTO MOMEHTA Ta MUTOMOI
BUTpATH TAJIMBA, CKCHHyaTaHII/IHI/IX JOCHIKEHb 3MIHH (1)131/IKO-X1M1‘-IHI/IX MOKa3HUKIB Ta
BJIACTUBOCTEH MOTOPHOI 1 TPAHCMICIHHOT OJIUB Ta pECypCHHUX MOKAa3HUKIB JOBTOBIYHOCTI
cwioBux arperatiB TM Ha miAnpueMcTBax, Ha SKMX BOHa BUKOPUCTOBYETHCS B AKOPCTKUX
HECTalllOHAPHUX YMOBAX.

B 4yerBepTOMY pO37isi HaBEEHO OCHOBHI Pe3yJbTaTH Ja00PaTOPHUX, CTEHIOBUX
Ta eKCIUTyaTallliHuX BUNPOOYBaHb MOTOPHHUX, TPAaHCMICIMHUX OJMB Ta CHJIOBHUX
arperaTiB TPAaHCHOPTHUX MallMH. BuU3HaueHO pallioOHaJbHUNA CKJIJ KOMIO3MILIHHOL
npucaakd Ha ocHOBI reomoaudikaropa KI'MT-1, BcTaHOBIIEHO MEX1 JOCHIHKYBAaHUX
BIATYKIB 332 OTPUMAaHUMH pPIBHSHHSIMHM perpecii MOKa3HHWKAa 3HOCY Ta KPUTUYHOIO
HABAaHTA)XCHHsI, IMPOAHAII30BAHO KOXXHUK (akTop OararoakToOpHOi ONTHUMI3ALII.
Peanizariito nporeaypu BU3HAUYEHHS ONTHUMI3AIlli CKJIaTy KOMIO3UIIMHOI MPUCAAKU Ha
ocHoBI reomonudikaropa KI'MT-1 mpenctaBneHO Ha PUCYHKY 3 3 BHKOPHCTAHHSIM

(GyHKIIT Oa’KaHOCTI.
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Pucynok 3 — I'padiune BimoOpakeHHS POIIEAYPU 3HAXOHKEHHS ONITUMAIBHOTO CKIIATy
KOMIO3UIIIHOT ITpUCcaikKi Ha 0cHOBI reoMoaudikatopa KIMT-1
B nponeci naboparopuux BunpoOyBaHb Ha MammHi UMT-1 Bu3HaueHo, 110 MpH
MoaudikyBaHHi MoTopHoi omuBH  M-10Ik  3amponoOHOBaHOI  KOMIMO3HIIIHHOIO
MIPUCAJKOI0 TIOKa3HUK 3HOCY 3MEHIIYeTbCs Ha 23,5%, KpUTUYHE HABAHTAKECHHS
301UIBIIYETHCS Ha 29,6%, a HaBaHTa)KeHH 3BaproBaHHs — Ha 27,4%. [{ns TpaHcMiciiHOl
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onmuBu TM-3-18k MOKa3HUK 3HOCY 3MEHIIYeThCsl Ha 36,2%, KpUTUYHE HaBaHTa)KEHHS
30uIbITy€eThCs Ha 18,4%, a HaBaHTa)KeHHsI 3BapioBaHHs — Ha 7,3%.

[IpoBeneni mopiBHsIbHI Ja0OpAaTOPHI BHUIIPOOYBAHHS CHIIOBHX XapaKTEPUCTHK
PYXOMUX CIIPSDKEHB 3paskiB jgeraneit 3 mpucaakamu HUO/I-5, Roil Gold ta KI'MT-1 Bix
TPUBAJIOCTI 1 HaBaHTaKEeHHS (puc.4).

BusnaueHo, mo 3a MOMEHTOM CHJI TepTs Xapaktep [ii poOouoi OIuBU
BIZIPI3HSAETHCS BiJ CBIKOI 0a30BOi, B HACIIJOK HASIBHOCTI YaCTUHOK 3HOCY. 3aikcoBaHO
edeKT BITHOBICHHS XapaKTEPUCTHK 1 BJIACTUBOCTEH pPOOOYOi ONMBU TPH J0JaBaHHI
npucaaku KI'MT-1. BusiBneno pi3Hy sKICTb 30H TEpTS B O€3MEpepBHOMY PEXKUMI 1
pexumi "myck-3ynuHKa". Y TepuoMy MpOCHiIKOBYEThCS MPAKTUYHO TMapayieibH1 JiHii

MOJIPSITINH, & APYTOMY — CIIIAN CXOILTIOBAHHS.
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Pucynoxk 4 — XapaktepHi KpHUB1 3MIHU MOMEHTY TE€PTs B TPUOOCTIPSKEHHI 3pa3KiB 3
HaIpaIfroBaHHAM IIpH pikcoBaHOMY HaBaHTakeHH1 20 H, Ha MoepHi30oBaHii MalInH1
tepts CMII-2 npu 3MareHHi 6a30B010 (a,0) Ta MOIM(PIKOBAaHOIO MOTOPHOIO OJIMBOIO

npucankamu HUOJI-5 (B,r), Roil Gold (1,e), KITMT-1 (k,3), B Oe3nepepBHOMY (a,B,11,5K)
Ta "myck-3ynuHka" (0,r,e,3) pekuMax BUIIPOOYyBaHb

OTrpumana Mg 4Yac CTEHJOBUX BUIPOOYBaHb  3OBHIIIHS  IIBUIKICHA
XapakTepuCcTUKa (PUC.5) CBIAUUTH, IO JOJABaHHS KOMIIO3UIIIMHOI MPUCAIKM HA OCHOBI
reomoaudikaropa KI'MT-1 B MOTOpHY OJMBY Ta IHIIMX MPHUCANOK 3a0€3MEUUsIo
30UIbIIEHHS KpyTHOTO MOMEHTY i oiauBd M-10Ik+HUO/-5 — nHa 1,2...1,4%; M-
10I';xk+RoilGold — na 2,6...3,0%; M-10Ik + KI'MT-1 — na 3.,9...4,3%. IloTyXHIiCTb
ausenss npu po6otri Ha omuBl M-10Ik+HUO/I-5 36umenmrace Ha 1,1...1,3%; M-
10I'x+RoilGold — na 2,5...2,9%; M-10Ix + KI'MT-1 — na 3,9..4,2%. Ilpu mpomy
3MEHIIIYETbCA TUTOMA BHUTpaTa IMajuBa BiJ [OJaBaHHA TMPHUCAIOK Yy OJMBY: M-
10I',k+HUO/I-5 — na 1,24...1,26%; M-10I",x+RoilGold — na 2,73...2,77%; M-10I";kx +
KI'MT-1 —na 3,95...4,15%.

JlocTiaKeHO BIUIMB CBIKO1 MOTOPHOI OJIUBU 1 OJMBU MOJU(IKOBAHOI MPUCAAKAMU
RoilGold 1 KI'MT-1 3 HanpamtoBaHHsM Ha Takl (I3MKO-XIMI4HI MOKa3HUKA MOTOPHOI
omuBM M-10I',k K 30J1BHICTH, KOKCIBHICTh, T'YCTHHA, TeMIlepaTypa chajaxy, JyKHE
YUCJI0, AUCTIEPryroYa 3aTHICTh, KIHEMAaTHUYHA B'SI3KICTh Ta J1€JIEKTPUYHA TPOHUKHICTD.

B nporieci excrmyataniiHux BUPoOyBaHb OTPUMAHO Psi/i PErPECIHUX PIBHSIHB:

— 7151 TYCTHHH OJIUBH

I1,,(t) = 0,87 -exp(0,00012-t) — 6azoBa onmea M —101"jk;
11 ,(t) = 0,85-exp(0,00014 -t) - M —10TI",x + Roil Gold; (13)
1 5(t) = 0,845-exp(0,00017 -t) - M —10I",x + KITM T-1.

— U1 TEMIIEpATypH Cliajaxy:
I, ., (t) =501,7 -exp(—0,00017 - t) — 6a30Ba ommuBa M —10I,x;
11, ,(t) =506,7-exp(—0,00018-t) — M —10TI",k + Roil Gold; (14)
11, ,(t) =504,4-exp(-0,00015-t) - M —10I' ,x + KITM T-1.

— JIJIs JTy>)KHOTO YHUCJIa:
11, ,,(t)=7-exp(-0,00063-t) — 6a30Ba ommBa M —10I,k;
11, ,,(t)=81-exp(-0,0009-t) - M —10I' ,k + Roil Gold; (15)
11, ,,(t)=8,2-exp(-0,00082 -t) - M -10I",k + KITM T-1.
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=#—PBasoBa MoTopHa omvBa M-10I2x == M-10I 2x+tHUO/I-5

=>&M-10I"2k+RoilGold == M-10I"2x+KI'MT-1
Pucynoxk 5 — 30BHiIHS MIBUAKICHA XapakTepucTrka au3ens AM3-240 31 cBixxor0
MoTopHOI0 011BoI0 M-10I"k Ta onuBoro 3 npucankamu HUO/I-5, RoilGold 1 KI'MT-1:
a — KpyTHUH MOMEHT; O — OTYXHICTh; B — MUTOMAa BUTpaTa MajuBa
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— I TUCTIEPTYIOUO]1 37]aTHOCTI:
11 5 (t) = 0,93-exp(-0,000358-t) — 6a3oBa ommsa M —10I',k;

1, ,,(t) =0,945-exp(—0,00037 -t) - M — 10T,k + Roil Gold; (16)
11, ;, (t)=0,95-exp(-0,00039-t) - M —10I",k + KITM T-1.

— U1 KIHEMATUYHOI B'I3KOCTI:

11, ,,(t) =14,3-exp(—0,00031-t) — 6azoBa onuBa M —10I',k;

T, ,,(t) =14,45-exp(-0,0003-t) — M — 10T,k + Roil Gold; (17)
1T, ;5 (t) =14,43-exp(~0,00028 -t) — M — 10T,k + KTM T-1.

I'padiune BimoOpakeHHS 3a3HAYCHHUX PIBHIHL JAJI0 MOXJIHMBICTH BU3HAYUTH
TEPMIHHU €KCIUTyaTallii OJIMBH JI0 TPAHUYHOTO PIBHA BIANOBITHOTO MoKa3HUKa. [ onuBu
M-10I";xk+KI'MT-1: kokciBHicTh — 200 MoTO-TrOI; TycTHHA — 390 MOTO-TOT; TEMIIEpaTypa
cnajaxy — 350 moTto-rom; ayxkHe uucyio — 380 MoTo-roa; aucnepryroda 3aaTHicTh — 310
MOTO-TOA; B's3kicTh — 310 MoTO-TOZ. BusBIEHO 30UTBIIICHHS TEPMIHY BUKOPHCTAHHS
MOIU(]IKOBAHUX SIK MOTOPHOI, TaK 1 TPAHCMICIHHOT OJIUB CUJIOBHX arperartiB TM.

[TokaszaHo, 110 JUIE MOTOPHOI 1 TPAHCMICIMHOI OJIUB ICHYE 3B'SI30K MK 3MIHOIO
KOHIIEHTpaIlli 3aji3a B Hill 1 JIEJeKTPUYHOI MPOHUKHICTIO. [Ipu nomaBaHHI MpucaIoK
JeJICKTpUYHA MPOHMKHICTh 3MeHInyethes: Roil Gold— na 2,2..3,5 %, KIMT-1 —
3,7..5,6%. 3 wHampamroBaHHSAM IIBHAKICTh 30UIBIICHHS 3HAYCHb ICIIEKTPUIHOI
NPOHUKHOCTI Y BUMAAKy nojaBaHHs 10 oymBu mpucanok Roil Gold i KIMT-1: na
2,1...3,5%1 3,6...6,4% Men1Ie HI>k Ha 0a30B1i CBIXKIi OJIUBI.

Bu3HaueHo, 110 OCHOBHI XIMIYHI €JI€MEHTH MPOAYKTIB 3HOUIYBAHHS B MOTOPHIM
OJIUBI, AOCSTAIOTh CBOI'0 TPAHUYHOTO 3HAYEHHS MPU TpUBAIOCTI podoTu 250 MOTO-TO, a
3 momaBaHHAM mpucaakud Roil Gold — 275-300 moto-rox.: Al-275 moto-rox., Pb-290
MoTo-roj., Cr-295 moro-rox., Fe npu 300 moto-roa., (Cge — 148 1/T), a ipu g0/1aBaHHI
npucaaku KI'MT-1 — 285-310 moro-rox.: Al-285 morto-roa., Pb-295 moto-roa., Cr-300
MoTo-ro1., Fe-310 moro-roz., (Cge — 130 1/1).

Pecypchna orIliHka CHJIOBUX arperariB MpoOBOJAWJIACH TPU EKCIUTyaTallliHuX
BurnpoOyBaHHs X TM B JOCHDKYBAaHUX  MIJNPHEMCTBAX.  CEPEIHBLOMICSIYHI
HaIpalfoBaHHsl Ju3eliB Ha 0a3oBiii ommBi craHoBuTh 101 MoTo-roawHy, a 3
BUKOPHUCTAHHAM OJuBH, MosudikoBanoi KIMT-1 — 132 morto-roaus, mo Ha 30 % Buie.
[Tpu uboMy cepenne HanpairoBaHHs Ha ol M-101"; cknano 7530 MoTO-ToJ1, Ha OJIMBAaX
MoaudikoBanux npucaakoro Roil Gold — 8716 moto-roa, a KI'MT-1 — 9250 moTo-roz.

Pe3ynbpTaté TEOPETHUHUX Ta E€KCIIEPUMEHTAIBLHUX JOCTIDKEHb JAIH MOKIIUBICTH
PO3POOHUTH PsIT PEKOMEHIAITIH HlI[HpI/I€MCTBaM [0 BUKOPHUCTOBYIOTh TM B JKOPCTKHX
HECTAIlIOHAPHUX YMOBaxX BIJIKPUTHUX Kap'epiB 1 arponmpoOMHCIOBOTO BUPOOHWIITBA Ta
BU3HAYNUTH  €KOHOMIUYHY  €(EKTHUBHICTh  BiJil BHKOPHUCTaHHS  3allPOIIOHOBAHOI
KOMITO3UIIIHOT TpUcaaku Ha OCHOBI reomoaudikaropa KI'MT-1.

BUCHOBKHA
VY nauceprartliiiHiii poOOTI BHUPILIEHO aKTyalbHE HAyKOBO-TIPAKTUYHE 3aBIaHHS
M1JBUILEHHS HAJIMHOCTI cUIoBUX arperaTiB TM Ha OCHOBI 3aKOHOMIPHOCTEH 3MIHU X
CTaHy Ta 3MIHM IMOKa3HMKIB 1 €KCIUTyaTalliHUX BJIACTUBOCTEN pOOOYMX MOTOPHHUX Ta
TPAaHCMICIMHMX  OJMB  JIOJAABaHHSM  KOMIIO3UIIIMHMX  MPUCATOK HA  OCHOBI
reomoaudikaropa KI'MT-1. OtprumaHo HACTYITHI OCHOBHI PE3yIbTaTH:
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1. Ananiz texniuHoro crany TM Binkputux Kap'epiB Ta mianpueMcts AlIIB, 1o
eKCIUTYaTyIOThCSl B JKOPCTKMX HECTAI[IOHAPHUX YMOBAaX, 3alWJICHOCTI, BEJIUKUX
HaBaHTAXXEHb OE3MEPEPBHOMY PEXKHMMI Ta PeXUMI "MyCK-3yNMUHKA" 1 MaTUX IIBUIKOCTEH
pPyXy IO aBTOMOOLTBRHUX JOPOTax CKIAAHOTO MPOQLII0, CBIIYNUTH PO HETATHBHHUM IX
BIUTMB HAa TEPMIH EKCIUTyaTallil CUJIOBHX arperariB, MOTOPHUX Ta TPAHCMICIHHUX OJIUB.
Busnaueno, mo omHuM 3 edEKTUBHMX METOJIB TMiJABUINCHHA iX JOBIOBIYHOCTI €
JI0JJTaBaHHSI KOMIIO3ULIIMHUX MIPUCATO0K HAa OCHOBI TeOMOIU(IKaTOPIB 10 pOOOYUX OJIUB.

2. 3 TEOPETUYHOT TOYKHU 30PY PO3MIIIHYTO MEXaHI3M JIii KOMIO3ULIHHUX TPUCATOK
Ha OCHOBI TeoMOJU(]IKaTOPiB, BHECEHHX B pOOOUYY OJUBY, Ha MOBEPXHI CHPSKEHb
neTtanei cunoBux arperatiB TM. BusBiieHO 3MeHIIIEHHS B'SI3KOCTI KOMITO3MIIIHUX OJIUB
Ta MIABUIICHHS €(QEKTUBHOCTI IIBUIKOCTI 3CYyBY iX IPUIIOBEPXHEBUX IIAPIB.
OOrpyHTOBaHO 3MiHY IMOKa3HHMKIB Ta BJIACTUBOCTEH POOOYOi OJMBU BiJ KOHIEHTpAIlil
npucagku. JlaHo TeopeTMuHUM ~ aHami3 MexaHI3My  (OpMyBaHHS ~ 3aXHCHOIO
aHTU(PUKLINHOTO IIapy Ha poOOUYMX MOBEPXHSX JETall Ta MPUIOBEPXHEBOrO IIapy
KOMITO3UIIHOT OJIMBH.

3. TlokazaHo, MmO mNOpU [OJAaBaHHI KOMIO3MIIMHOI MpUCAJAKK HA OCHOBI
reoMoauQikaTopa B poOOUYYy OJIUBY 3MIHIOETbCA CTaH, BHYTPIIIHA €HEPris CHpPSHKEHb
JeTajiel Ta EHTpOmiss CHUCTeMHU B Yaci. 3'SICOBAHO 3aKOHOMIPHICTH 3MEHIICHHS
KOHLEHTpAaLli MPUCAJKHU Ta 30UIbIIEHHSI KOHLIEHTPALlli MEXaHIYHUX JOMIIIOK B MOTOPHIN
Ta TPAHCMICIMHUX OJIUBAX B MPOLEC] eKCIUTyaTallii.

4.  OOrpyHTOBAaHO KOMIIOHEHTHM KOMIO3HUIIHHOT TMPHUCAAKA HA  OCHOBI
reomoaudikaropa KI'MT-1, Bu3HaueHa iX pojb B KOMIIEHCALli MPOLECIB 3HOIIYBaHHS
CHpsDKeHb Jeraje cuioBux arperariB TM. MeronoM MaTeMaTWYHOIO IJIaHYBaHHS
EKCIIEPUMEHTY Ha YOTUPHUKYJIbKOBIM MarmHi TepTss UMT-1 BuzHaueHo parioHaIbHUN Ta
ONTUMaJIBHUI BMICT KOMIIOHEHTIB KOMIO3UIIIHHOI TTpucaaky B ofuBi TM-3-18k: KI'MT-
1 (1500...3000 mr/50 mm), ontumym — 3000 mr/50 mur; oneat Hatpiro (500...2000 wmr),
ontumyM — 2000 mr/50 mit; cymedar mimi (500...2000 mr), ortumym — 2000 mr/50 wmu;
momidogop TAT33 (500...2000 mr), ontumym — 500 mr/ 50 M. AHanoriyHUM CKaf i
BMICT KOMIIOHEHTIB MPUCAJIKH 3alPONIOHOBAHO 1 /U1t MOTOpHOI osiiBr M-101k.

JlabopaTtopni BumpoOyBaHHs Ha MamuHi UYMT-1 mokaszaiu, 1o mpu Jgo/aBaHH1
3aIpONOHOBAaHOI Ipucaaku B onuBy M-10I"5k moka3HHK 3HOCY 3MeHIIyeThCs Ha 23,5 %,
KPUTUYHE HABAHTAKEHHS 30UTbIIyeThCS Ha 29,6 %, a HaBaHTa)KEHHS 3BapOBAHHSM
30imbmryeTbess Ha 27,4 %. Jna momudikoBanoi omuBn TM-3-18k moOKa3HUK 3HOCY
3MeHInyeTbess Ha 36,2 %, KpUTHYHE HaBaHTAKEHHs 30uIblIyeTbes Ha 18,4 %, a
HABaHTAXXCHHsI 3BaptoBaHHA — Ha 7,3%. BwusHaueno, mo mnpucagka HUOJ-5 3a
yCepeIHEHUM apaMeTpoM 3Hocy Ha 2,5...4,0 %, a npucazaka Roil Gold — na 1,5...2,0 %
MeHIII e(peKTUBHI HIXK MpHcaika Ha 0cHOBI Teomoaudikatopa KIMT-1.

5. OmiHKa CHUJIOBUX XapaKTEPUCTUK PYXOMHUX CHPSHKEHb 3pa3KiB JeTajell Ha
MonepHizoBaHii mammuu TepTss CMII-2 mokasana, 1o mpu 3MalineHHi 0a30BOI0 CBIXKOIO
OJIUBOIO B O€3MEepepBHOMY PEKUMI MOYATKOBI MAaKCHMajbHI 3HaYEHHS MOMEHTY TepTs
3MeHIyoThes y 1,3...1,7 pasu, a npu npunpaitoBadsi — y 3,5...5,0 pa3iB y mopiBHIHHI 3
CyxXuM TepTsM. B pexumi "myck-3ynuHKa" Ha KOKHOMY 3 IHTE€pPBaIiB BUIPOOYBaHb Lis
BEJIMYMHA 3MEHIIYEThCS 1 Yepe3 AEKUIbKa MEeploJiB MK MOMEHTY TepTs 3HukKae. [lpu
nocTiiHIN KoHIeHTpalil npucagku KI'MT-1 B moTopHii onusi (70 1/11) 31 301/IbIIIEHHAM
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HaBaHTa)XeHHs B JiBa pa3u B 1,4...1,7 pa3iB 30UIbIIYEThCS BEJIUYMHA MTOYATKOBOTO MIKY
MOMEHTY TepTs. Bu3HaueHo, 1110 3anpoNoOHOBaHa MPUCAJKa HA OCHOBI reoMoAu(iKaTopa
KI'MT-1 3a cunoBuMU XapaKTepUCTUKaMK He roctynaerbes npucaakamu HUO/-5 i Roil
Gold. BusiBieno pi3HHMIA XapakTep CTPYKTYpH 30H CIpAIfOBaHHS: y Oe3mepepBHOMY
PEXUMI TPOCTIAKOBYIOThCS MPAKTUYHO MapaieNbHl JIiHII A1l CHJI TepTsd, a y pexumi
"MycK-3ynuHKAa" — CIIIU CXOIUTIOBaHHS 1 PO3MMTICThH JiHIA. ExcnepumeHTanbHO, Ha
OCHOBI 3MIHM MOMEHTY TEpTs B PI3HHX pEXHMax Ja0OpaTOPHUX BUIIPOOYBaHHSIX Ha
mammmHi CML-2, noBeneno, mo noxaBanHs npucaakd Ha ocHoBl KI'MT-1 1o pobounx
MOTOPHOT 1 TPAHCMICIMHOT OJIMB BiTHOBITIOE TX XapaKTEPUCTUKH 1 BITaCTUBOCTI.

6. Pe3ynbraTé CTEHIIOBUX JOCHIIKEHb CWIOBHUX arperaTiB TM cBimuaTh, 110
nonaBanHsa mnpucagku KI'MT-1 B MoTopHy onMBY 3a0e3neuye CTidKe MOKpalleHHs
30BHIIIHIX MBUJKICHUX XapaKTEPUCTUK. 30UIbIIEHHS! KPYTHOTO MOMEHTY y MOPIBHSHHI 3
0a3oBor0 onuBor0 misa ojauBu M-101k+tHUO/-5 cknano ma 1,2...1,4 %; nns onuBu M-
10I",k+Ro1lGold — Ha 2,6...3,0%; mis omuBu M-10Ixk + KIMT-1 — na 3,9..4,3%.
[MoryxHicTs nu3ens mnpu poboti Ha omuBl M-10Ik+HUO/[-5 36inbmmiace Ha
1,1...1,3 %; ua omuBi M-10I",k+RoilGold — na 2,5...2,9%; Ha ommBi M-10I",x + KITMT-1
—Ha 3,9...4,2%. 3MeHIlIeHHs! MMTOMOI BUTPATH MMaJKBa BiJl JOJABAHHS MIPUCAIOK Y OJIUBY
cknano: M-10Ik+HNUO/I-5 — ma 1,24...1,26 %; M-10I",xk+RoilGold — na 2,73...2,77%,;
M-10T";x + KI'MT-1 — na 3,95...4,15%.

7. ExcrutyatamiiiHi BUIpoOyBaHHS MOKa3aJd, M0 TPAHUYHHUIA PIBEHb 30JBHOCTI 1
KOKCIBHOCTI TpPH BUKOPUCTAHHI 3allPOIIOHOBAHOI MPHUCAAKH JOCATAETbCA TpHU
HanpautoBadHi 300 MoTOo-roAMH. BCTaHOBIIEHO 3aKOHOMIPHOCTI 3MIHM TEMIEPATYypU
criajiaxy, F'yCTUHH, JTYy’KHOTO 4YKciia, JUCTIEPryouo0l 34aTHOCTI, KIHEMaTUYHOI B'SI3KOCTI Ta
JUENEKTPUYHOI TMPOHUKHOCTI 3 HAMpPAIIOBAHHAM JJIsi MOJU(DIKOBAaHMX MOTOPHHUX 1
TpaHCMICIHMX osiuB. OTpHUMaHl pe3yabTaTh JO3BOJWIA PO3POOUTH METOJO0JIOTIIO
OITIHKM SIKOCTI Ta TEPMIH 3aMiHHM OJIMBU B CHJIOBUX arperariB TM i HeCTaIliOHApHHUX 1
YKOPCTKHUX YMOB €KCILTyaTaIlii.

8. BusHaueHo, moO B TMpoleci eKCIulyaTaimii CcwioBux arperarieB TM vy
MOIM(]IKOBaHIM OJUBI 3alpONOHOBAaHOIO Tpucaakor y 1,5...1,6 pa3iB 3MEHIIYIOThCA
KOHIIeHTpalis 3aimiza ta y 1,1...1,3 pa3u COBUIBHEHHS MIBUIKOCTI HOTO HAJIXO/KECHHS B
OJIMBY y TOpiBHSHHI 3 0a3zoBoro. [loOynoBani giarpamMu 3MiHM KOHIEHTpALli TaKHX
ximiyaux enemeHTiB sk Al, Pb, Cr 1 Fe Bix tpuBanocti podotn TM. BusiBneno, uio
OCHOBHI XIMI4YHI €JIEMEHTH MPOJYKTIB 3HOLIYBaHHS, [0 NOTPAIUISIIOTh B CBIXKY MOTOPHY
OJIUBY, JOCSITAIOTh CBOT'O IPAHUYHOI0 3HAYEHHS IIPU TPUBAIOCTI poO0TH 250 MOTO-TO, a
3 nogaBaHHsAM npucaaku Roil Gold — 275-300 morto-roa., a mpu J10AaBaHHI TPUCATKA
KI'MT-1 — 285-310 mMoto-roa. 3a3HaueHe CBIIYUTh PO MOMIIMBICTH IOJIOBXKCHHS
TEPMiHY BUKOPUCTaHHS MOTOPHOI Ta TpaHcMiciitHOi o TM.

9. Pecypcha omiHka pgociaipkyBaHux TM y BIAKpUTHX Kap'epax Ta Ha
nignpuemctBax AIIB KipoBorpaackkoi o6macTi mokaszana, M0 iX CepeaTHbOMICSYHE
HampaIoBaHHs Ha 0a30Biii onuBi cTaHOBUTH 101 MOTO-TOAMHY, a 3 BHUKOPHUCTAHHSIM
omuBu, monaudikoBanoi KI'MT-1 — 132 moto-roaun, mo Ha 30 % Bume. [Ipu oMy
Cepe/IHE HampalloBaHHs Ha cBDKIM onuBl M-10I", cxmamo 7530 MoTo-roj, Ha OJIMBI
moaudikoBaHiii mnpucagkoro Roil Gold — BignosigHo 8716 MOTO-TOM, Ha OJIMBI
moaudikopaiit KIMT-1 — 9250 moto-ron. BuznaueHo, 1o MIXXpEMOHTHHI pecypc 3a
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paxynok mii mpucagku Roil Gold 36inbmmuBes Ha 16%, a KIMT-1 — na 23%, y
MOPIBHSIHHI 3 CB1KOI0 0230BOO OJIMBOIO.

BcraHoBieHO, M0 TTpY BUKOPHUCTAHHI 3alPOTIOHOBAHOT KOMIIO3HITIHOT MTPUCAIKH
EKOHOMIYHUH €(PEeKT 3a paXyHOK 3MEHIIEHHS KiTbKOCTI TipoBeaeHnX TO Ta miaBULIICHHS
pecypcy Ui OJTHIET OAMHUII TPAHCTIOPTHOI MAIIMHU CTaHOBUTH 13686,4 rpH.

10. Pe3ynapraté TPOBEACHUX TEOPETHYHUX, Ja0OpPATOPHUX, CTEHAOBUX 1
eKCIUTyaTalliiHUX JOCHIHDKEHb Jall MOXJIMBICTh PO3POOMTH KOMIUIEKC HAyKOBO-
METOANYHUX PEKOMEHAALIA MiANPHEMCTBAM, IO EKCIUTyaTyloTb TM y JKOpCTKHUX
HECTAaIllOHAPHUX yMOBaX: 3HAIOUM pEaIbHUI TepMIH 3aMiHHM MOTOPHOI OJIUBH, MOKHA
ynpapisatd  TepMmiHamMu TO CuJIOBHX arperariB; po3po0JieHO CrHoci0 3MEHIIEeHHS
CIIPAIfOBaHHS CIPSDKEHb JIETaJ€l y CUCTEMY 3MAILCHHS; 3alpONOHOBAHO EKCIIpEC-
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pO3p0o0JIeHO TAOIMIKO KOPEKTYBaHHS TEPMIiHIB 3aMIHM MOTOPHOI OJMBU 1 BIATIOBIJIHO
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AHOTANIA

Caonp B.B. IlinBuieHHs TOBroBiYHOCTI CWJIOBUX arperaTtiB TPAHCIIOPTHUX MAIIMH
BHKOPHUCTAHHAIM OJIMB 3 MPHCAJAKOK HA OCHOBI reomoaugikaropa. — Kpamidikauiiina
HAYKOBa Ppo00Ta HA MPaBaxX PYKOIMMCY.

Huceprarniss Ha 3400yTTsI HAYKOBOTO CTYINEHs KaHAMIATa TEXHIYHUX HAyK (IIOKTOpa
dinocodii) 3a crmeuianpHicTIO 05.22.20 "Ekcrutyataiis Ta peMOHT 3aco0iB TpaHCIOPTY"
(274 — ABTOMOOLTHHHI TPAHCIIOPT). — XAPKIBCHKUH HAI[IOHAILHUN TEXHIYHUN YHIBEPCUTET
cunbebkoro rocrnoaapctsa iM.I1.Bacunenka MOH VYkpainu, Xapkis, 2021.

Hucepramiiina po00oTa TMPUCBIYEHA BUPIIICHHIO AaKTyaJbHOTO HAyKOBO-TIPAKTHYHE
3aBJIaHHS M1ABHUILEHHS JOBTOBIYHOCTI CUJIOBHX arperariB TPAaHCIOPTHUX MAIMH HA OCHOBI
3aKOHOMIPHOCTEH 3MiHM iX CTaHy Ta 3MiHM MOKAa3HHKIB 1 €KCIUTyaTallifHUX BJIaCTUBOCTEH
poOOYMX MOTOPHHX Ta TPAHCMICIHHUX OJMB [OJABAaHHAM KOMIIO3UIIIMHHUX MPHUCATOK Ha
ocHoBi reomoaudikatopa KI'MT-1. HaBeneno pe3ynbTaTH TEOPETUUHUX AOCIIIKEHb 3
BUSIBJICHHSIM MEXaHI3My B3a€MOJIii KOMIIOHEHTIB KOMIO3HIIHHOI MPUCAIKU MK COOOIO 1 3
po0O0UO0I0 TOBEPXHEIO CIIPSKEHD JETajieil Ta YTBOPEHHS acoliaTiB MojeKkysl. OOrpyHTOBaHO
3MIHY PSKHMIB TEPTS Ta BU3HAYEHO IIIBUIIECHHS CHJIOBHUX XapaKTEPHUCTHUK 1 3HOCOCTIMKOCTI
PYXOMHUX CIIPSDKEHB JIETaJICH Ta MOKpAIICHHS MapaMeTpiB i BIACTHBOCTECH OJIMB CHIIOBUX
arperaTiB 3 HalpalOBaHHSM 3 JI0JIaBaHHIM 3allPONOHOBAaHOI mpucaaku. [laHo pe3ynbTatu
CTEHIOBUX BUIPOOYBaHb HAa MOKA3HUKHM 30BHIIIHBO-IIIBHIKICHOI XapaKTEPUCTUKU CHUIIOBOTO
arperaTy Ta eKCIUTyaTallliHUX BUIIPOOYBaHb MOKA3HHKIB Ta BIACTUBOCTEH MOIU(pIKOBAHOT
P0o0OYOi OJTMBH 1 OLIIHKA PECYpCY TPAHCIIOPTHUX MAIIIUH.

Karw4oBi cjaoBa: cuwioBuil arperaT, TpaHCIOpTHa MallWHAa, pPoOoOYa  OJIMBA,
JIOBTOBIYHICTh, TeOMOIU(IKaTOp, KOMIO3HIIIHA TIPUCATIKA.

AHHOTALUA

Ciaonp B.B. IloBbllieHHE J0JITOBEYHOCTH CWJIOBBIX arperatoB TPaHCHOPTHBIX
MAIIMH HCIO0Jb30BAaHHEM Macel C MPHUCAIAKOH Ha OCHOBe IeoMOAM(PUKATOPOB. -
KpaimpukannonHasi HayuyHasi padoTa Ha npaBax pyKONMHUCH.

Jluccepranysi Ha COMCKAHME YYEHOM CTENEeHM KaHIuAaTa TEXHUYECKUX HayK (JIOKTopa
dbunocodun) o cnenuanbHocTu 05.22.20 "Dkcrutyaranys U pEMOHT CPEJCTB TpaHcmopTa'
(274 — ABTOMOOW/IBHBIA TPAaHCOPT). — XapbKOBCKUN HAIMOHAIBHBIA TEXHUYCCKUN
YHUBEPCUTET ceNbCKOoro xo3saicTa nM. I1.Bacunenko MOH Ykpannsl, Xapbkos, 2021.

Jluccepranysi TOCBSIIEHA PELICHUIO AKTYAJIbHOM HAyYHO-TIPAKTHYECKOM  3a7aud
MOBBILICHHS] JIOJITOBEYHOCTH CHJIOBBIX arperaroB TPAaHCHOPTHBIX MalllMH Ha OCHOBE
3aKOHOMEPHOCTEH  M3MEHEHMsI UX COCTOSIHMS M M3MEHEHHs IOKaszareled W
HKCIUTyaTallMOHHBIX CBOMCTB pabOUMX MOTOPHBIX U TPAHCMHCCUOHHBIX Macell J0OaBIeHHUEM
KOMIIO3UIIMOHHBIX MPHUCAJOK Ha ocHOBe reomoaudukaropa KI'MT-1.

[Ipemnoxxena ¢usnyeckas MOJIeNb B3aUMOJEHCTBHS KOMIIOHEHTOB KOMIIO3UIIMOHHON
NPUCAIKU MEXIy cO00i U ¢ pabouell MOBEPXHOCTHIO MOJBMKHBIX COMPSDKEHUH neTanelt ¢
o0pa3oBaHMe accolnaToB MoJieKyJl. OOOCHOBaHBI M3MEHEHUS PEKUMOB TPEHHUS, YITyUIICHUE
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XapaKTEPUCTHK U CBOMCTB Macel, MOBBIIICHUE U3HOCOCTOMKOCTH U JIOJITOBEYHOCTH CHUIIOBBIX
arperaToB TPaHCIOPTHBIX MAIIKH.

OmnpeneneH palMOHAIBHBIA U ONTUMAJIbHBIN COCTaB M KOHLEHTpAIUsl KOMIO3UIIMOHHON
npucaakyd Ha ocHoBe reomoaudukaropa KI'MT-1. [TomydeHsl cpaBHUTENIbHBIE PE3YIbTATHI
71a00paTOPHBIX UCTIBITAHUN Maces ¢ MpUCcaJKaMy Ha YyeTbipexiapukoBoit mamudae YMT-1 u
CHJIOBBIX XapaKTEPHUCTHK COMpPsHKEHUN 00pasroB aetayneld Ha MamuHe TpeHuss CMII[-2 B
HEMPEPBIBHOM PEKHUME U PEKHUME ''TTyCK-OCTaHOBKA'.

CTeHIoBBIC HWCIBITAHUS TOKAa3ajdd: YBEIWYCHHUS KPYTAIIEr0O MOMEHTa Juisi Macia M-
10I',x+tHUOMO-5 cocraBuno 1,2...1,4%, mas M-10Tx+RoilGold — 2,6...3,0%, mis M-
10I',k+KI'MT-1 — 3,9...4,1%; yBenuyeHusi MOITHOCTA COOTBETCTBEHHO paBHO: 1,1...1,3%,
2,5..2,9%, 3,9..42%; yMeHbllleHUd YJEIbHOTO pacxona TorumBa: 1,24...1,26%,
2,713..2,771%, 3,95..4,15%. TIlomydeHsl 3aKOHOMEPHOCTH TIOKa3aTeyied (30JIbHOCTD,
KOKCHUBHOCTh, IUIOTHOCTH, JHUCIICPTHPYIONMIA CHOCOOHOCTh, BSI3KOCTh, AMAICKTPUUCCKAS
MIPOHUIIAEMOCTh, KOHIICHTPALUA XHMHYECKHUX JJIEMEHTOB) OIPEACISIONINX PECypc
MOTOPHOTO ¥ TPAHCMHUCCHOHHOTO Macja ¥ CHJIOBOTO arperara ¢ HapabOTKOW TPaHCIOPTHBIX
MaliuH B KXECTKUX HECTAIIMOHAPHBIX YCIOBHUAX AKCIUTyaTamuu. OmpeaeneHo, 9YTo CPEIHSS
HapaOoTka Ha 6azoBoM Macie M-10I"2k cocraBuia 7530 moto-uacoB, M-10I:x+RoilGold —
8716 moro-uacoB, M-10I,k+KI'MT-1 — 9250 moto-yacoB. OxkuagaeMblii 3KOHOMHYCCKHUHM
a¢deKT 3a cueT yMEHbIIEHUS Yrciia mpoBeAeHHbIX TO H MOBBIMICHUST pecypca s OTHOM
€MHUILIBI TPAHCTIOPTHOM MalnHbl cocTaBuil 13686,4 rpH.

KiroueBble cioBa: CHJIOBOM arperar, TpaHCIOPTHAs MallnHa, pabodee Macio,
JOJITOBEYHOCTH, T€OMOIU(PUKATOP, KOMITO3UIIMOHHAS ITPUCAIKA.

ABSTRACT

Slon V.V. Increasing the durability of power units of transport vehicles using oils
with additives based on geomodifier. — Qualifying scientific work on the rights of the
manuscript.

Thesis for the scientific degree of the candidate of technical sciences (PhD) in specialty
05.22.20 "Maintenance and repair of transport means" (274 — Automobile transport).—
Kharkiv Petro Vasylenko National Technical University of Agriculture, Ministry of
Education and Science of Ukraine, Kharkiv, 2021.

The dissertation is devoted to solving the current scientific and practical problem of
increasing the durability of power units of transport vehicles on the basis of patterns of
change of their condition and indicators and operational properties of working motor and
transmission oils by adding composite additives based on geomodifier KGMT-1. The results
of theoretical researches showing the mechanism of components interaction of a composite
additive among themselves and with a working surface of details conjugations and formation
of molecules associates. The change of friction modes is substantiated and the increase of
power characteristics and wear resistance of moving joints of parts and improvement of
parameters and properties of oils of power units with operating time with addition of the
offered additive is determined. The results of bench tests on the indicators of external speed
characteristics of the power unit and operational tests of the indicators and properties of the
modified working oil and the estimation of the service life of transport machines are given.

Keywords: power unit, transport vehicle, operating oil, durability, geomodifier,
composite additive.
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