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Anomauin. HecrabinbHicTh QyHKIIOHYBaHHS ab0 BiIMOBa
Npane3aTHOCTI CUTbCHKOTOCIOAPCHKOT TEXHIKM MPU3BOIUTH A0 ii
MPOCTOIB 1, K HACTIAOK, HEAOTPUMAHHS arpOCTPOKIB, 3MEHIICHHS
IPOAYKTUBHOCTI i BPOXKAWHOCTI. CyuacHa  MoOinbHA
CIIbCBKOTOCTIONIApChKA ~ TEXHIKa  sBIIE  CcOOOK  CKJIAJHI
E€HEPrOHACHYCHI KOMIUICKCH, IMPaIe3JaTHICTh SKUX 3aJICKHUTh BiJ]
HaAIMHOCTI X  OKpeMHX  arperariB, 30KpeMa JBHUTYHIB.
[Ipane3natHicTh  OWM3ENBHUX  JBUTYHIB, B  CBOIO  4epry,
BHU3HAYAETHCS] TEXHIYUHUM CTAHOM HOTO CKIIQJIOBUX YACTHH, Y TOMY
YuCHI ManIuBHOLI cuctemu, Outbine 50% BimMOB SKOi IOB’s3aHi 13
HESKICHUMHU MOKa3HUKaMH JU3elbHOT0 MalbHOoTro. Lle mpu3BoauTh
JI0 TIPUCKOPEHOTO 3HOCY HE TUIBKH CITOJIYYCHb MAJIMBHOI CUCTEMH,
ane i getaneil IM3eIbHOTO IBUTYHA B IIJIOMY.

Po3pobuieni 1 qocmimkeHi MaTeMaTudHi MOJIE1 HaIIHHOCTI
JTU3eTLHOTO IBUTYHA MPHU eKCILTyaTallii K MiHepaJIbHOMY, TaK 1 Ha
OlomuzenpbHOMY manbHOMY. [lpuBeneHi pe3ynbTaTh MOCHTIIKEHb
MaTeMaTUYHUX MOJeNen eKCIUTyaTaliitHoi HaJIMHOCTI
(YHKIIOHATFHUX ~ CHCTEM  JHU3EIBHOTO  JBUTYHA  TPaKTOpa.
3HMKEHHA WMOBipHOCTEH 0€3BIIMOBHOI POOOTH JM3EIBHOTO
JBUTYHA Ha 010JI0TIYHUX NanbHUX ckiagae 10,6% 1o BiAHOMIEHHIO
0 poOOTH Ha MiHEpaJbHUX MANbHHUX. Take 3HUKEHHS PECYpCy
€JIEMEHTIB 1 (YHKI[IOHAJbHUX CUCTEM IU3EIbHOTO JBUTYHA MpPH
poOoTi Ha OIOJOTIYHMX MAbHUX, MOSCHIOETHCS AKTHBHOK [IEI0
METaHOJIIB Ha MaTepiayii YCiX €eJEeMEHTIB MaJlMBHOI CHUCTEMH 1
CUCTEMHM 3MaIlleHHs, 1[0 MPU3BOJIUTH O PYHHYBaHHS ITOBEPXOHb i
30UTBIIICHHS] 3HOCY JIeTallel CIIONyUYeHb.
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Knrowuosi cnoea. MarematnuHi MoJIeli, TU3EIbHUI JIBUTYH,
naJMBHA CHCTEMa, HAAIHHICTh, IMOBIPHICTh 0€3BIIMOBHOI POOOTH,
Oloau3enpHe naibHe, PYHKITIOHATBHI CUCTEMH.

Ilocmanosxa npobremu. 3a OCTaHHI POKH MPOMHCIIOBICTh
VYkpaiHu OCBOia 1 3amporoHyBajla CUIBCHKOTOCIIOAAPCHKIM
ToBapoBUpoOHUKaM moHaa S00 HaliMeHyBaHb HOBMX MamuH. Ha
Kallb, HOBAa TE€XHIKa, K 1 CTapa, Ma€ HU3bKY HaJiiHicTh. HapoOiTok
Ha BIJIMOBY BITYM3HSHUX TPAKTOPiB 1 KOMOAWHIB CTAHOBUTH JIUIIIC
16...25 MOTO-TOTMH, TOJI SIK 3apyOiXKHA TEXHIKA MA€ HAMIHHICTh HA
nopsiaok Buiy[1].

PenTabenbHICTh  CLTBCHKOTOCTIOAAPCHKOTO  BHPOOHUIITBA
3aJeKUTh BiJ JOBTOBIYHOCTI BY3JIB 1 arperatiB MamiuH B
3aJISKHOCTI BiJ CEpeloBHIIA POOOTH Ta YMOB EKCILTyaTarlii.
3MEHIIEHHS KIJIbKICHOTO CKJIaJy MAallMHO-TPAaKTOPHOIO MapKy Ta
3HIDKEHHS PIBHS MOTO TEXHIYHOI TOTOBHOCTI MPH3BEIO 10
30inbmenHs B 1,5...2,5 pa3u HaBaHTa)XEHHS SK HAa TPaKTOPH, TaK
komOaitHu. KifbKicTh TpakTopiB, KOMOAWHIB, 0 BUKIIOYAIOTHCS 3
eKCIUTyaTallii, MEepeBUIIy€E KUIbKICTh  3aKyIJIEHOI TEXHIKH.
301IbIICHHS] HAaBaHTAKEHHSI HAa TEXHIKY CIPUYUHSE PO3TIATYBaHHS
CTPOKiB BUKOHAHHS poOIT 1 BTpAT ypoxkaro.

3a0e3neunTu CcTalLIi3allll0 KUIBKICHOTO CKJIaly MAalluHO-
TPAKTOPHOTO MapKy B HAaHOMMKUYMM MepioJ MOKIMBO 332 paXyHOK
BIJIHOBITIOBAILHMUX PEMOHTIB HAsIBHOI TEXHIKM 1 il MoJepHi3alii.
OCHOBHUM HIJISXOM BUPILICHHS LOTO 3aBIaHHS € MiJTPUMAaHHS
BHUCOKOT'O PIBHS TEXHIYHOI TOTOBHOCTI MAalllMH B yMOBaX psI0BOL
eKCIUTyaTalii 3a paXxyHOK MiJBHUILEHHS HAIIMHOCTI TEXHIKU HpHU
BIJIMOBIIHOMY  JIIarHOCTYBAaHHI, TEXHIYHOMY OOCIYrOBYBaHHI,
ONEepaTUBHOMY YCYHEHHI HECIIPaBHOCTEH Ta pEMOHTI.

OaHMM 13 HaNPSMKIB 3MEHIIIEHHS eKCIUTyaTallliHUX BUTpAT
€ 3a0e3leyeHHss yYMOB  BUKOPUCTAHHS  aJIbTEPHATUBHOIO
JIM3EITBHOTO MAIBHOTO 3 POCIIMHHOT CHPOBUHH.

CTBOpeHHS IIMX YMOB NOTpeOye MOAATBIIOTO JOCHIHKEHHS
MPOIIECIB BIUTMBY O10IM3EIHHOTO TMAaJbHOTO Ha (YHKIIIOHAJBHI
XapaKTEePUCTUKH 1 HAJIMHICTP MAIIMHHO-TPAKTOPHUX arperaris
(MTA) 1a iX CroTy4eHb.

Ananiz ocmanuix oocniodcenv i nyonikayin. Barommuit
BHECOK Yy TIABUIICHHS HAIIHHOCTI  CUIBCHKOTOCIOAAPCHKOT
TEXHIKH, Y TOMY YHCJl 1 TU3EIbHOTO JIBUTYHa SIK CKJIQJ0BOi il



yacTUHW  BHeciu  Oarato  BueHmx[l]. OpHak  €auHOTO
METOAOJIOTIYHOTO MiAXO0Y A0 OLIHKMA HaJAIHHOCTI (PyHKIIOHATBHUX
CHCTEM JIM3€JbHUX ABUIYHIB CLIBCBKOIOCIOAAPCHKOI TEXHIKH MPH
ekcrutyaranii Ha Oiogmzeni He Mae[2-5]. Tomy B naniii poOoTi
HaBEJICHO OOIPYHTYBaHHs OI[IHIOBAHHS HAIIHHOCTI JH3EIBHOTO
JBUTYHA TIPU €KCIUTyaTalii Ha pi3HUX BUAX MaJbHUX.

Mema  oocniodicensn. OOrpyHTYBaHHSI  METOJOJIOT11
OLIIHIOBAHHS HAAIWHOCTI AM3EIbHUX IBUTYHIB TpU EKCIUTyaTamii
Ha pI3HUX BUJAX MAJbHUX.

Ocnosna uacmuna. JIOCTHiDKEHHSIMA BCTaHOBJICHO, IIIO
HallMeHII HaAiiHOI  (PYHKLIOHAJIBHOIO CHCTEMOIO TpakTopa €
JIBUTYH.

SIKmo npuUHHATH 3a OCHOBY METOAMYHMM MiIXix Mpo
BU3HAYAJbHUI BIUIMB Ha 3arajbHy O€3BIMOBHICTE pobOOTH
TpPaKTOpa HaWMEHII HaJiliHOi Horo JaHKu, TOOTO ABHUIYHA, TO
IMOBIpHICTh 0€3BiIMOBHOI pOOOTH HOTO MOKHA MOJATH y BUTJIISII:
CTOCOBHO  HOPMAaJbHOTO  PO3MOJULY BUIAJKOBUX  BEJIWYHMH
HapoOITKy Ha BiIMOBY (YHKIIisI iMOBIpHOCTI 0€3BiIMOBHOI POOOTH
npuiimae Bu[1]:
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ne tH — HapoOITOK Ha BiJIMOBY HalCIa0IIOro By3a;

t, — cepenne 3sHaYeHHs HAPOOITKY HA BIIMOBY;

O — cepellHE KBaJpaTUYHE BIAXUJICHHS HapOOITKY;
] — 1HIII CKJIAA0B1 MAaIlIUHU Bij j = 2 10 J =m;

M — KUIbKICTh arperaTiB i CUCTEM.
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SKm0 BWIMAIKOBI BEIWYMHM HAPOOITOK HA BIIMOBY
MIIMOPSIIKOBYIOTBCSL 3aKOHY po3mnoaiury BeitOymna, To HaBeneHi

MOKA3HUKH BH3HAYAIOTHCS 32 POPMYIIOH0:
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Prc(t), Piu(t), Pes(t), Peo(t), Pru(t), Pro(t) — imoBipHicTH
0e3BiIMOBHOI ~ pOOOTHM  BIJAMOBIJHO:  TAJIMBHOI  CHCTEMH,
KPUBOIIUITHO-IIATYHHOTO ~ MEXaHi3My, CHCTeMH  3MallleHHS,

€JIeKTPOOOIaTHAHHS, ra3opo3noAUTEHOTO MeXaHI3My,
rizpoobiaaHaHHS;
Tewys Tone Toxas Tseos Torps Toro — TpPHBaNICTh yCyHEHHS

BI]MOBH,  BIANOBIAHO: MAaJMBHOI  CHCTEMH, KPHUBOLIUITHO-
MIATYHHOTO MEXaHi3My, CHCTEMH 3MAIlleHHS, eIeKTPOOOIaIHaAHHS,
ra3opo3MnoAlILHOrO MeXaHi3My, T1poo0iaHaHHS.

Pucynox 1 - Imitamifina Momens — HaAIMHOCTI
(YHKITIOHAJTLHUX CHCTEM JIM3EJILHOTO JIBUTYHA TPAKTOpa



TpuBaIicTh YCYHEHHS BiJIMOB BU3HAYAEMO 3TiTHO BUPa3y:
1 n
Te - N &=t Lo (5)
1€ N — KUTBbKICTh BiIMOB, BUSIBJICHUX 1 YCYHCHHX;
t,; — 9ac yCyHEHHS BiJIMOB, T'O/I.

3 BpaxyBaHHsAM T, Koe(dillieHT TOTOBHOCTI 3HAXOJMMO 3a
dbopmyIoI0:

T,= —L ©)

ne T, — TpuBanicTb OCHOBHOI poOOTH, IO,

CucreMHUI miaxig 1 MareMaTHYHE MOJIEIIOBAHHS JAl0Th
MO>KJIMBICTh HAMOIIBII JIOT1YHO 1 MOBHO C(HOPMYIIOBATH OCHOBHI
HANPSIMKU ~ MIJBUIICHHS ~ HAMIMHOCTI  CUTBCHKOTOCIIONAPCHKOL
TEXHIKU MPOTATOM BChOTO Yacy ii BUKOPUCTAHHS.

bazyrounce Ha 3arpoOIOHOBOHOMY METOJUYHOMY TMiAXO,
rapaHTOBaHy IMOBIPHICTh (BHpaX€HY Yy BIJICOTKax TOro), IO
TPAaKTOp HE JOCATHE T'PAHUYHOIO CTaHy MPOTAroM HapoOiTKy T,
BHU3HAYAEMO 32 3aJICKHICTIO:

1
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ne P(T,,) — IMOBIpHICTb TOTO, WO JBMTYH TPakTopa He
JIOCATHE TPAHUYHOTO CTaHy TPOTATOM HapOOITKY T,;

T, pYJ

JIOCATHE TPAHUYHOTO CTaHy TPOTIArOM HapOOITKY Ty, ;

M — KIIbKICT arperariB  (CUCTeM) TpakTopa, IO
BPaxOBYIOTHCS TIPH OIIHII HATIHHOCTI.

j=23,...m.

— IMOBIpHICTh TOTO, IO j- ¥ arperar (cucrema) He

BinpemonToBaHMit JIU3EIbHUN JIBUTYH IMOBUHEH
3a0e3neduyBatu 0€3BIIMOBHY POOOTY 13 3a/laHOI0 IMOBIPHICTIO Ta
3a0e3meuyyBaTd Y — BIJCOTKOBHH pecypc, TmependaueHuit
HOPMAaTUBHOIO IOKYMEHTALII€I0.



JIu3enbHU OBUTYH MOXKHA [OJATH, SK KOMIUIEKC
(GYHKIIIOHATbHUX CHCTEM, III0 MAlOTh CaMOCTIiHI pecypcH, TOOTO:
KPHBOIIUITHO-IIIATYHHUI MEXaHi3M, CHCTeMa 3MAaIllCHHsI, MaJrBHA

CHCTEMA, €JIEKTPOOOIaTHAHHS, CHCTEMA 3amycKy
ra3opo3noAUIbHUA MEXaHi3M, IO BIUIMBAIOTh Ha Ipale3/1aTHICTh
JIBUTYHA.

HNmoBipHOCTI 0€3BiAMOBHOI pOOOTH CHCTEM H3EIBHOTO
JIBUTYHAa TpU PoOOTI HAa MiHEpaJbHUX Ta OIOJOTIYHUX MATbHUX
HaBeJleHl Ha puc 2 1 3.
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HmoBipEicTs Ge3BIIMOEHO] poGoTH
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—— Cucrema sarmycky —+— 'azoposnonineHMi MeXaHism
Pucynok 2 - LlmoBipHicTh 0€3B1IMOBHOI  poOOTH

JIM3EJIHOTO JIBUTYHA MPU poOO0TI HAa MiHEPAJIbHOMY NAJIbHOMY
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Pucynok 3 - IImoBipHicTh 0€3BIIMOBHOI poOoTH

JIM3EJIbHOTO JIBUTYHA IPU poOOTI Ha 010JI0TTYHOMY HaTbHOMY



Bucnosxu. OpHielo 3 TOpUYUH, M0 BUKIMKAIOThH
HOTIpUICHHA TEXHIYHOTO CTaHy ABHIYHA, a OTXKE, 1 HAAIMHOCTI, €
3HOC Jeraneil. BcraHoBieHo, 1o HaiOLIbII CIA0KOK JIAHKOIO
JU3EIBHOTO JIBUTYHA TIPH  eKCIuTyaralii Ha O010An3eIbHOMY
NalbHOMY € TMajguBHA cuctema. [liIBUIIEHHS KHCIOTHOCTI
MAJTBHOTO TPHU3BOAWTH IO 30UIBIICHHS KOPO3IMHOrO 3HOCY
IUTYH)KEPHUX Tap HaJmMBHOro Hacocy Bucokoro Tucky (ITHBT),
pYHHYBaHHIO TYMOTEXHIYHMX BHPOOIB 1 30UIBIICHHIO BiJKJIaCHb.
[IponykTu 3ropsiHHS MalbHOTO, SKI BKJIIOYATh CipyacTHil 1
CipyaHM aHTIAPUIW, MPOHUKAIOTH Yepe3 HEMIUTLHOCTI HUITIHIPO-
MOPIIHEBOI IPyNH B KapTep, € YTBOPIOIOTH 3 BOJOID CipUaHy i
CIpYMCTY KHCIOTH. 3MIITyIOYUCh 3 OJUBOIO, KUCIOTH MOTIPIIYIOTh
il SKiCTh, OCOOJIMBO AHTHKOPO3iMHI BIACTHBOCTI, IO MPU3BOJUTH
710 MIBHUIKOTO CTapiHHs. B pesynprati aii mpqncmx NPOAYKTIB Ha
KapTepHy OJIUBY YTBOPIOIOTHCA CMOJUCTI 3’€qHAHHS, fAKI B
NOJAJIBIIIOMY YTBOPIOIOTH Harap. BigkmageHHs JaKy B 30HI
MOPIIHEBUX  KUIElb MPU3BOAUTH JI0 IX 3aKOKCYyBaHHS 1
3axnuHIOBaHHA.  CipuncTi 3’€HAaHHS TPU3BOAATH  TAKOX [0
3017bIICHHS BIAKIAJCHb Ha (inbTpax TOHKOro 1 Tpydoro
OYHIIECHHS. 3acTocyBaHHS OlOAM3EbHUX  MAJIBHUX  JUIS
CUIbCBKOTOCIIOAAPCHKOI ~ TEXHIKM  JAacTh  3MOTY  MiJBULIUTH
JIOBTOBIYHICTh BY3JIIB 1 arperariB (yHKIIOHAJIbHUX CUCTEM IpHU
3HIDKEHHI ~ arpecHMBHOCTI, CXMJIBHOCTI J0 MoNiMepH3amii i
3a/10BOJICHH1 1HIIMX €KCIUTyaTalliifHUX BUMOT.
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METHODOLOGY OF EVALUATION OF
RELIABILITY OF DIESEL ENGINES AT BIODIZEL
OPERATION

D.P. Zhuravel, A.M. Bondar, V.V. Panina
Summary

Instability of the functioning or refusal of the efficiency of
agricultural machinery leads to its downtime and, as a
consequence, non-compliance  with  agrostates, reducing
productivity and yield. Modern mobile agricultural machinery is a
complex energy-intensive system, the performance of which
depends on the reliability of their individual units, in particular
engines. The efficiency of diesel engines, in turn, is determined by
the technical state of its components, including the fuel system,
with more than 50% of failures associated with poor quality diesel
fuel. This leads to accelerated wear, not only combinations of the
fuel system, but also the parts of the diesel engine as a whole.

The mathematical models of reliability of a diesel engine
during operation both on mineral and on biodiesel fuel have been
developed and investigated. The results of researches of
mathematical models of operational reliability of functional
systems of a diesel engine of a tractor are resulted. The reduction of
the probability of a fail-safe operation of a diesel engine on
biological fuels is 10.6% in relation to work on mineral fuels. Such
a decrease in the resource of the elements and functional systems of
the diesel engine when working on biological fuels, due to the
active action of methanol materials on all elements of the fuel
system and lubrication system, which leads to the destruction of
surfaces and increase wear of the components of combinations.

Key words: mathematical models, diesel engine, fuel
system, reliability, probability of failure-free operation, biodiesel
fuel, functional systems.



