aHann3 No3BoNsSeT MMETb X0TS 1 06LLee, HO HEOBXOAVMMOE 1 MOME3HOE NPeACcTaBeHNe
0 CYLLHOCTU CUCTEM aBTOMATM3ALMM CEMTbCKOXO3AACTBEHHOW TEXHUKN.
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INFLUENCE OF WATER CONTENT IN OIL OILS
ON THEIR INDICATORS
candidate of technical sciences Kotsuba, Art. teacher S.N. Nichiporuk, student
N.A. Radionov, Belarusian State Agricultural Academy, Belarus

Annoranus. [puBeaeHbl pes3ynbTaTbl UCCMEA0BaHMI N0 ONpPeAeneHNto COAepXKaHns BOAbI B
MOTOPHOM Mac/e, a TakKXXe BAMSHWUSA BOAbI Ha BS3KOCTb Macna v KOSPMULUMEHT TPEHUS.

Annotation. The results of research on determining the water content in engine oil, as well as
the influence of water on the oil viscosity and friction coefficient are presented.

KaioueBbie ciioBa: He(pTAHOE Mac/o, 0OBOAHEHHOCTb Macna, BA3KOCTb, KO3P(ULMEHT
TPeHus.
Keywords: petroleum oil, oil water content, viscosity, coefficient of friction.

Beenenne. Bofa okasbiBaeT BpeHOe B/MSHME KakK Ha caMO Mac/o, Tak M Ha
MalLmnHy. Boga cnocobcTByeT OKMCNeHUI0 6a30BOr0 Macsa, U3MEHEHUIO ero BA3KOCTU
M MeHoobpa3oBaHMO (aspauun), 4YTO B CBOK 0O4epefb MPUBOAMT K YMEHbLUEHMHO

MPOYHOCTU MACNSHOW NMIEHKN U YCKOPEHUIO M3HOCA TPYLLMXCS AeTanel.
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Boga Takke MOXeT OKasblBaTb HeraTMBHOE BO3[ENCTBME HA NaKeT Mpucagok:
BbIMbIBaTb HEKOTOPbIE MPUCAAKN, HEYCTONYMBbIE K AENCTBUIO BNarun, crnocobcTBoBaTh
rmaponmsy  (pacwensieHvo)  npucagok, 4TO  MNpuMBOAUT K 06pa3oBaHUIO
BbICOKOKOPPO3MOHHbIX KACMOT N UCTOLLEHMIO NPUCALOK.

Bopa ABNseTca MCTOYHUKOM BO3HUKHOBEHWSA B Mac/ie TakuX 3arps3HeHui, Kak
napaguHbl, CycrneH3unu, YriepoaHble N OKMCHbIE HEPACTBOPMMbIE 3arpA3HEHUS U faxe
MUKPOOPTraH13Mbl.

Bopa HaHeceT cepbesHblii yilepb NoboMy y3/y MallvHbl, B KOTOPbIA nonaget
BMeCTe C Mac/ioM. B pgpurartensx BHYTPEHHEro CropaHusi, Kotopble paboTarT Ha
BbICOKMX CKOPOCTAX W NPW BbICOKUX Temmnepatypax, COCTOsSiHWe Mmacna cnegyet
KOHTPO/IMPOBaTb O4YeHb TulatesibHO. Bofa ycunvMBaeT MpoOLecChbl PXKaBneHus u
KOppo3uu, B pe3ynbTaTte BOAOPOLHOW KOPPO3WMM BO3HWUKAET BCMy4MBaHWE W
OXpyn4yvBaHue CTajin, a TakKe MUTTUHT B pe3y/ibTaTe NapoBoil KaButauum. Ecnm xe B
Mac/ie CofepXXaTcs KUCMOTbl, TO NPV COBMECTHOM BO3AeWCTBUM BOAbI C KMC/OTaMU
KOPPO3MOHHOE BO3MENCTBIME Ha YepHbIe U LiBETHbIE MeTaslibl yecunmsaeTtcs [1].

MosBneHVe BOAbI B paboTaroLleM macse 06yC/oBneHO KOHAeHcauueli ee napos
n3 BO34yXa M U3 rasoB (nNpu cropaHum 1 Kr Tonmnamea ob6bpasyetcsa 1,4 Kr BOAbl),
MPOPbIBAIOLLMXCA B KapTep Mpu TeMMepaType HUXKe TOYKM pocbl. Takoe 06BOAHEHME
Macna npefoTBpaTUTb MPaKTUYECKM HEBO3MOXHO. Ero MOXHO YMEHbLUWTD,
MOLAEPKMBAA ONTUMASIbHYKO TeMnepaTypy Macia M OXNaK4arolen >KUAKOCTU W’
obecneynBas 4OCTaTOUHYHO NPUHYAUTENbHYO BEHTUNAUMIO KapTepa [2].

OO6bIYHO cofiepXXaHre BOAbl B UCMPaBHOM ABurartesie coctasnser He 6onee 0,05,
a B OTAeNbHbIX cnydasx — 0,2% [3, 4]. MNMpuumrHamn 60nee BbICOKOTO COAepXKaHus
BOAbl B Mac/ne MOryT ObITb HEMCNPaBHOCTWU [ABUraTesnis: Hera0THOCTb BOLOMAC/IAHbIX
Tensoo6MeHHNKOB, TPYybonpoBoAoB. Kak mpasBwusio, Hasmuve BOAbl B paboTatoLLem
macse ot 0,3% v 60/1ee onpefenstoT Nno NosBIEHNIO MYTU B 0TOOGpaHHOM Npobe.

MonagaHve BOAbl B KaMepy CropaHus 4epe3 BO3L4yX03a00pHUK WM K3-3a
MnpopbiBa MPOKMaAKN TOM0BKM 610Ka UWAMHAPOB C  OXNaXAaloLwenh >KUAKOCTbIO
npuBOAMT K rugpoygapy. lloplueHb npu cXatuu yaapseTcs B HaxOAALLYHCA B
LUMVHAPE BOAY, YTO NPMBOAUT K Bbixogy ABC 13 cTpos.
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Pe3yabTarhl 1 HX 00CyxKAEHHE.

Hanbonee CyLIeCTBEHHO Ha/MuMe BOAbl B Mac/ie MNPOSBAAETCA 3MMOMN.
HakannvBasdcb B KapTepe ABuratesnisd, Nnocje ero OCTaHOBKW BOJa BbiMajaeT B BuAe
KPYMNWHOK U KYCKa Nbfa Ha AHe 1 6/10KMpYeT JOCTYN Mac/ia B CUCTEMY CMasKu. pu
oYyepefHOM 3aryCKe ABUratens Mac/sHoe ronofaHue Y3noB TPeHUs MNPUBOAUT K
NpeXxxaeBpeMeHHOMY M3HOCY [eTasei.

[na nccnefoBaHMs M3MEHEHWUA COAepXXaHus BOAbl B MOTOPHOM Macre 6blnu
nposefeHbl onbiTbl. B Macno eeegeHo 90 r BoAbl, 6bIN10 OMpefeneHo coaepXaHue
BOAbl B MPOLIEHTaX OT Maccbl Macfa, 3aTeM [ABurarte/ib 3aBogunaca u pabotan [o
cTabunusaummn cofgepxxaHus Boabl. B npouecce paboTbl ABuUratens yepes Kaxnable 2
MWUH. 6panncb Npobbl Macna M OLEeHWBAIOCL COAepXKaHWe B HeM BoAbl. Bo BTOpOM
OMbITe B TO e Macno vepe3 15 MuH 6b1/10 BBefeHO elle 90 r BoAbl, & B TPETbEM OIMbITe
— B TO e macno 4yepe3 30 MvH cHoBa BBefeHO 90 1 BoAbI.

Ha pucyHke 1 nokasaHO MW3MeHeHVe COAepXXaHus BOAbl B paboTaroLLeM

AV3eNbHOM [1BUraTesie no MepPe ero NporpeBaHns 1 padoThl.
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PucyHok 1 — W3MeHeHWe cogepXaHus BOAbl B paboTatoleM [M3e/lbHOM
asuratene: 1 — B macno BeefeHo 90 r BoAbl; 2 — B TO Xe macno BeegeHo 90 r BoApl

yepes 15 MuH; 3 — B TO Xe Macno BeegeHo 90 r BoAbl vepe3 30 MUH.
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AHaM3 pucyHKa 1 nokKasbiBaeT, YTO NPV MNPOrpeBaHUN [ABUraTensa BoOAa
ncnapsaeTca 1 npoueHTHoOE Cogep>kaHne BoAbl B Mac/sie B |El,i':U'IbHel‘/JILIJeM He npesblLIaeT
0,025 %.

Ha PpUCyHKe 2 NoOKas3aHo, KaK MeHseTcA BA3KOCTb Mac/ia B 3aBMCUMOCTM OT

CoZlepXKaHns BO/bl U 6EH3MHA.

© 80
£
&)
% L R p— -~ —— 0 % 6eH3MHa
g B ~‘~ 1. _ .\:.‘_x - 0,5 % GeHsnHa
é --------------- ~1= 1% 6eH3nHa
o 90
=+ 1,5 % GeH3nHa
40

0 Cop,%BKaHme Boﬁbl B Macn%;?%
PUCYHOK 2 — W3MeHeHMe BA3SKOCTM MOTOpHOro Macna SAE 5W40 npwu

Temnepatype 40°C B 3aBUCMMOCTY OT COAEPXKaHWSA BOAbl U GEH3NHA

PUCYHOK 2 MOKa3bIBaeT, 4TOo MNpW OTCYTCTBUM B Macine OeH3MHa Bofa
YBENNUYMBAET BA3KOCTb Macna, pas/iMyHble coyeTaHUs OeH3MHa W BOAbl MOryT
NMPUBOAUTBL KaK K YBENIMUYEHUIO BA3KOCTM, TaK U K €8 CHUDKEHMIO.

Kpome Toro npomcxogut n3MeHeHue BaXKHelLLIero nokasaress — CMasblBatoLLel
CNOCOBGHOCTK, B OCHOBHOM Mpefonpeaenstolen KoappuumeHT TpeHus. BennumHa
MeXaHMYeCcKMX 3aTpaT Ha TpeHue npeponpeaensier mMexaHudeckuii Kr4 agsurartens,
T.e. €ro 3KOHOMWYHOCTb. bblna npousBefeHa OLEHKa BUAHWUA O0OBOLHEHHOCTM
MOTOPHOr0 Mac/na Ha KO3(h(hULMEHT TPEHUS.

[na npoBefeHUsi OMbITOB WCMO/b30Ba/IOCh LUMPOKO MNPUMEHSIOLLIEECH He
paboTaBliee MoTOpHOe Mmacno M-10I,. O6BoAHEHME MNPOU3BOAMIOCH MyTEM
[06aBneHns B Mac/fo BOAbl NMUTLEBOro KadvectBa. O6beMHOE cofepXaHue BoAbl B
macne nsmeHssniocb ot 0 go 10 %. O6bem macna W BOAbl OMpPefensiuCb MepHbIM

CTakaHOM BTOPOro Knacca TO4YHOCTW. Boga BnvBanacb B Macno, Haxopsduleecs B
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cocyae 2 (puUCyHOK 3 a), KOTOpbI 3aTeM yCTaHaBAMBa/IM Ha CTON 4 CBep/IU/IbHOro
ctaHka HC-12. B natpoHe 1 cTaHKa Kpenuay Mewanky 3, M Mac/fio C BOAOM
rnepeMeLLMBa/IM MPK YacToTe BpalleHns naTpoHa 10 ¢ B TeyeHWe He MeHee Tpex
MUHYT Mpu TemnepaType OKpyxawouwen cpegbl 20 = 1 °C. Takoh pexum

nepeMeLLMBaHNS NO3BOMSAN CO3AaTh AOCTATOYHO YCTORUMBYHO aMYy/bCuto [5].

a 4]

PucyHok 3 — Cxema NpuUroToBfieHNs AMYNbCUN (a) 1 ONpeaeneHns CUibl TPEHUSA
(6): 2 — cocyn; 3 — Mewanka; 4 — cTof; 5 — HemoABMXKHasA NnacTnHa; 6 —NOABMXKHAA

NNacTuHa; 7 — rpys; 8 — NPY>XUHHbIA ANHAMOMETP

[na OueHKN Ko3gdmumeHTa TPeHUs OblIM U3roTOB/IEHbI HEMOABMKHAA U
nepemewiaemasa nnactmHol mn3 ctam 45 [TOCT 1050-88. KoHTakTMpytoLme
MOBEPXHOCTN MNAacTUH  WAN(OBa/INCL A0  LUEPOXOBATOCTM, COOTBETCTBYHOLLEN
LLIEPOX0BATOCTU LLUEEK KOJIeHYaTOro Basia OLHOro M3 Hambosiee pPacrnpoCcTpaHeHHbIX
aBurarenen
[-243, 1-245, O-260.

[ns onpegeneHns cuibl TPeEHUS K MepeMeLlaeMor niactuHe 6 Kpenwacs
MPY>XUHHBIA AMHaMOMETP 8 YeTBEPTOro Knacca TOYHOCTM C LeHon geneHus 0,1 kr. Ha
Hee yCTaHaB/IMBa/ICA TPy3 7 TaKOi Macchbl, YTOObI MOKa3aHUA AMHaMoMeTpa Oblin He
MeHbLLIE CepeaUnHbI ero LKasbl.

OTwnmhoBaHHaa BePXHAA MOBEPXHOCTb HEMOABMXHOM NAaCTUHbI 5 06UIbHO
MOKpbIBasiacb C/oeM 06GBOAHEHHOrO Macna M Ha Hee OTW/IM(OBAHHON CTOPOHOIA

yKnaaplBanach nepemMellaemas nnacTvHa 1 rpys. C nomMoLLbio AvHaMOMeTpa niacTMHa
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BMecTe C rpy3omM nepemellanack. Mpn aToM ANMHAMOMETP 3aHMMan FOPU30HTa/IbHOe
MOMOXeHune, a ero rnokasaHve (PUKCUPOBASIOCb B MOMEHT PaBHOMEPHOrO ABWXXEHWUS
NNacTVHbl N YCTAHOBMBLLErOCA MOKa3aHWA AMHaMomeTpa. HenogswkHas nnactvHa
yCTaHaB/MBa/iaCb FOPU30HTA/ILHO MO YPOBHIO. OMbITbl MPOBOAWANCH NP KOMHATHOM
Temnepatype 20 +1 °C. [lepef NOBTOPHbLIM MNPOBeAEHNEM OMbITOB TPYLUMECH
MOBEPXHOCTN MJIACTUH MPOMbIBA/INCL GEH3MHOM W BbICYLUMBAIUCL. [TpUHMMaNach
[lecATUKpaTHasa NMOBTOPHOCTb OMbITOB.

KoahdmumeHT TpeHus paccumTbiBa/ICA MNyTeM  [AeNeHUs CUbl  TSXKECTU
MAaCTUHbI C TPY30M Hacwuy TPeHUs, onpegeneHHyYHo No nokasaHuio AMHaMoMeTpa.

C uenbto aHam3a pesynbTaTtoB OMbITOB BbINO/HAMNACHL 06paboTKa NoMyYeHHbIX
[aHHbIX, KOTOpas Nno3sosiina Nofy4nTb YpaBHEHUS PErPeccun.

Hanbonee npuemnemo pesynbTaTbl ONPeAeneHns KoapguuMeHTa TpeHus
OMMCbLIBAKOTCA NIOrapuPMUYECKUM ypaBHEHNEM

f =0,045InC +0,083, (1)

roe f— koapduumeHT TpeHns; C — 06beMHas KOHLEHTpaums BoAbl B Macre, %.

["pathnK ¢ norapmthMmMUeCKOn KpMBOI NPUBELEH Ha PUCYHKe 4.
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KoHuUeHTpaums Bogbl B mache, %

PucyHok 4 — padmk 3aBUCMMOCTY KO3(h(MLMEHTA TPEHNS OT KOHLEHTpaLum

BO/bl B Mac/e
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Mpn onucaHMn KBaApaTUYHOW 3aBUCUMOCTBIO C BbISIBJIEHMEM MaKCUMyMma
MOMYy4Ynnn, YTO ee MakCUMa/lbHOe 3HayeHue COOTBETCTBYET BenuymHe C, 6/M3KOM K
BOCbMW MPOLEHTaM.

Mony4yeHHble pe3ynbTaTbl MOKa3bIBAKOT, YTO Ha/IMYMe BOAb! B Mac/e BIUAET Ha
KOI(PPUUMEHT TpeHus, T.e. CMa3blBalOLLytd CMOCOBGHOCTL Macna, Mnpuyem C
yBeNMYeHNeM KOHLEHTpaL MM Boabl B Macse B uccnegosaHHbix npegenax (0...10 %) B
MPUHATBIX YCNOBUAX YBENNYMBAETCA U KO3 (ULMEHT TpeHus. Mpn Hanmumm Boapl B
Macsie 0K0Mo 8 % KO3h(MLMEHT TPEHNA MPUGIMXKAETCA K 3HAYEHUIO CYXOro TPeHWus,
T.e. 06BOIHEHHOE MAC/0 TepseT CBOK OCHOBHYHO (DYHKLMIO. JanbHelLlee NoBbIWeHre
00BOJHEHHOCTN Macna He OKasblBaeT CYLLECTBEHHOrO B/IMAHUS Ha KO3(UUMEHT
TpeHus,

M3BecTHO [6], 4YTO HanMume CMaskym Mexgy TPYLWMMUCA CTa/lbHbIMU
MOBEPXHOCTAMW CHVDKAET KOIPMPUUMEHT TPEHUS MPUMEPHO B fBa pasa. Takum
obpa3oM, 00BOAHEHHOCTb MOTOPHOIO Mac/fia MOXET TMPUBECTM K  CHDKEHWIO
mexaHuyeckoro KrA Ha 50 %. CnenyeT MMeTb B BMAY, YTO AAHHOE 3aK/1HUYeHue
CrnpaBef/IMBO [A/19 OMUCaHHbLIX YCNOBWIA MPOBEAEHUS OMbITOB. [pyrue pexxumbl
CO34aHNA  3My/NbCMM  MOFYT MPUBECTM K APYromy  AMCMEPCHOMY  COCTaBy
3AMy/NbIrMpPoBaHHON BoAbl. Mpy onpeaeneHHbIX YCNOBUSAX N ONpeaenieHHOW KPYMnHOCTU
MeNKOAMCNEPCHbIX Karesb OHWU MOTrYyT BbIMNOJHATL POSib Te/l KayeHus, a npu 6onee
KPYMHbIX COMpUKacaroLMecss TPYLLMECS NMOBEPXHOCTM BbIHYX/EHbI Ae(opMUpPOBaThb
Kaniu, BbINOMHAS NPV 3TOM AOMNONHWUTENbHYHO paboTy, 4TO OyfeT BecTM K
MOBbILLEHNIO KO3(ULMEHTA TPEHWS.

Mesikue Kannm Mexzay NoBepXHOCTAMU TPEHUS, UMEKOLLMMI MUKPOHEPOBHOCTH,
MOryT ApoOMTBCA Ha Kanjy MeHbLUMX pa3MepoB, UTO TaKxe TpebyeT pacxopa
[OMOSTHUTENbHOM 3HEPT MU 1 TaKUM 006pa3oM BEAET K YBEIMUYEHUIO CUJTbl TPEHWS.

BbiBOABI.

Hannume Bogbl B Macnie BAWAET Ha KO3((IMUMEHT TPEHUs, Mpuyem C
YBE/IMYEHNEM KOHLIEHTpaL KN BOAbl B Macse B UccnefoBaHHbIX npegenax (0...10 %) B
MPUHATBIX YC/IOBUAX YBE/NYMBAETCA NMPUMEPHO B [Ba pa3a U KO3IPMUUUEHT TpeHus.

Mpu HannumMn BoAbl B Macne OKOMo 8 % KOIPMUUMEHT TpeHUs Npubnmnxaetcs K
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3HAUEHUIO CYXOr0 TPEHUsl, T.e. OGBOJHEHHOE Mac/i0 TepsieT CBOK OCHOBHYHO

(hYHKUMIO.
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AnHoraunusi. [lpuBefeH aHa/M3 MawWH 419 MoceBa MPOMallHbIX  KYNbTyp MOA
MY/IbYNPYIOLLYHO MIEHKY.
Annotation. The analysis of machines for sowing row crops under mulching film is given.
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BBenenue.

My/nbunMpoBaHMe MOYBbI  MPUMEHSETCA  A/19  MOBbIWEHNS  YPOXANHOCTM

Pa3INYHBIX KYNbTYP U YNYULLEHUS KayecTBa NpoayKuun. B psae 3apy6exHbIX cTpaH
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