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JAUIJIIEKTPUUYECKHUE CBONCTBA MOTOPHBIX MACEJI
A.B. I'puropos, accuctrent, HTY «XIIN», U.C. Hariwok, noueHr, k.1.H., XHAJTY
Annomauusa. OOOCHOBAHA 3ABUCUMOCTE MENCOY OUINEKMPUUECKOU NPOHUYAEMOCTBIO MOMOPHBIX
macen u ux QuU3UKO-XUMUYECKUM COCMABOM. YCMAHOBIEHO, YUMo MexHcOy OUINEKMPUYecKol npoHu-
Yaemocmvio MOMOPHLIX MAcCeN U UX CYIbamHou 300U Cyuecmayem CUIbHASL KOPPEIAYUOHHAS 346U-
CUMOCIb.
Kntoueswle cnoea: ousnekmpuieckas npoHUYAeMocms, 0A3080e MACIO0, CYIbamuas 301d, NPUCAOKU,
uoeHmugpuxayusi.
JIEJEKTPUYHI BJACTUBOCTI MOTOPHHX OJINB
A.B. I'puropos, acuctrent, HTY «XIII», I.C. Harmawok, 1ouent, k.T.H., XHAJY
Anomauia. O6IpyHmMOBAHO 3ANEAHCHICMb MIJC OleIeKMPUUHOIO NPOHUKHICINIO MOMOPHUX OUB | IXHIM
Qizuxo-ximiunum cxkradom. Bemarnosneno, wjo migic dieieKmpuiHo NPOHUKHICHIO MOMOPHUX OIUS I
iXHbOIO CYTBLGAMHOIO 3071010 ICHYE CUNHA KOPETAYIUHA 3ANIeHCHICTD.
Knrouosi cnosa: dienexmpuuna npoHuxHicmo, 6a306e Macmuio, Cyib@amua 30ad, NPucaoxu, ioeH-

muirxayis.

DIELECTRIC PROPERTIES OF MOTOR OILS

A. Grigorov, assistant, NTU «KhPI», I. Naglyuk, associate professor, cand. eng. sc.,
KhNAHU

Abstract. The dependence between the dielectric permeability of motor oils, their physical and
chemical structure is proved. It is established that between the dielectric permeability of motor oils

and their sulphatic ashes there is a strong correlation dependence.
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BBenenne

CoBpeMEHHBIE TEHACHIMH MNPOCKTUPOBAHUS
Y 3KCIUTyaTallid aBTOMOOWIIEHBIX JIBUTATENCH
3aKJTIOYAIOTCA B YBEJMUEHUH UX TEXHHYECKOTO
pecypca, KOTOPBIH CYIIECTBEHHBIM 00pa3oM
3aBUCHUT OT KayeCTBa MPUMEHSIEMOr0 CMa304YHO-
ro mMacia. OgHaKko B MpoAake HapsALy C OpUTH-
HAJIBHBIMH, KaueCTBEHHBIMH MOTOPHBIMHU Mac-
JaMH BCE 4Yaille BCTpevyaroTcs U (haabcuuimpo-
BaHHBIE MacJia, IPUMEHEHHE KOTOPBIX MPUBOIUT
K CHIDKEHHIO 3allpOEKTHPOBAHHOTO TEXHHYE-
CKOTO pecypca aBTOMOOWIBHBIX JBHUTaTelCH.
ITosTOMYy pelieHre BOIIPOCOB, CBA3AHHBIX C OIIe-
paTHBHBIM KOHTPOJIEM KadecTBa W HACHTH(DH-

Kaluenl macen, SBIAETCS BechbMa aKTyallbHOM
3aaden.

AHanu3 nyoJauKanuii

Ha cerognamuuii neHp 1)1 onpeaeieHus Kayde-
CTBa MOTOPHBIX MaceJl MUCIOJIB3YIOT LIETYI0 CO-
BOKYITHOCTh ITOKa3aTelei, MepeYeHb KOTOPBIX
ycranosiieH B JICTY 4106-2002. Ognako 3TH
MOKAa3aTeNy MOJHOCTHIO HE MPUTOAHBI IS Olle-
PaTHBHOTO OTIpEAETICHIs Ka4eCcTBa Macell B Mec-
Tax WX HemocpenacTBeHHoro npumenenus (ATII,
CTO), Tak Kak Jjisi IPUMEHEHHUS STUX [TOKa3aTe-
Jieil HeoOXOJMMO HMCIONB30BaTh CHEHUAIN3ZUPO-
BaHHYIO XUMHYECKYIO JIAO0OPaTOPHIO.



Y4uuThIBas BCE BBIIIEU3I0KEHHOE B paboTax
[1, 2], nns omepaTUBHOIO KOHTPOJSA KadecTBa
KaK YHMCTBIX, TaK U OTPAaOOTaHHBIX MOTOPHBIX
Macell Ipellaraercsi MCIHOoJb30BaTh Iapamerp
JUBIIEKTPUUECKON POHUIIAEMOCTH &, UTO B 3HA-
YUTEIBHOW Mepe YIPOCTUT HPOLENypy KOHTPO-
JIs1 KauecTBa U UACHTU(UKAIUKN Macell.

Ilesb ¥ MOCTAHOBKA 321244

MotopHble Maciia, B 3aBUCUMOCTH OT TPUPOIBI
0a30BOTr0 Macia U MaKkeTa BBOJUMBIX MPHUCAJIOK,
00na1al0T ONpeACICHHBIMU AUAICKTPHUCCKUMHU
CBOMCTBaMH, a CIIEZIOBATENbHO, W 3HAYECHHEM
napaMmeTpa €. [loaToMy 1enbl0 TaHHOW CTaThbu
SBIIIETCS OOOCHOBAaHME 3aBUCHUMOCTH MEXIY
COCTaBOM MOTOPHBIX Macell U MapaMeTPOM &.

PaccmatpuBast 0a3oBoe Macio, OTMETHM, 4YTO
cerofHs B YKpaumHe Ha HedTernepepadaThIBaro-
IMX 3aBOJaxX IIUPOKO TPOU3BOJIATCS MHUHE-
pasbHBIe 0a30BBIE Macia, MoydaeMble TIPH Tie-
pepabotke MaszyTa mox Bakyymom [3]. B crpa-
Hax Esponsl u CIIIA Hapsay ¢ HeQTSHBIMH
0a30BBIMH MacllaMu JJISl IKCIUTyaTallid COBpe-
MEHHBIX JBHUTaTeJIcH BHYTPEHHETO CTOpaHUsS B
IIMPOKOM JUATa30HE TEMIIEpaTyp MNPUMEHSIOT
MOJTyYeHHbIE HANPaBICHHBIM CHHTE30M — CHH-
TeTudeckne. M3BecTHO, YTO IJIsi TPOU3BOJICTBA
CUHTETUYCCKUX 0a30BBIX Macel IMPOU3BOIUTEITH
MPUMEHSIOT TOJHOJIC(PHUHBI, MOIUdbuUpbl doc-
(dhopHO#t 1 KpeMHeBO# KucioT [4]. B psne ciy-
4yaeB, MPEXKJIC BCErO M3 3KOHOMHYECKUX CO00-
paXeHHH, HaXOIAT MPHMEHEHHe Macia, TMOy-
YeHHBIE CMEIIMBAaHHEM MHHEPaJbHOTO |
CHHTETUYECKOT0 0a30BOTO Macja B Pa3IMYHBIX
COOTHOIICHHSIX — TIOJTYCUHTETHUYECKHE.

JuanexkTpuueckue CBOWMCTBa 0a30BBIX Macel
00YCIIOBJICHBI HATHUHUEM TOJSIPHBIX U HETOJNSP-
HBIX MOJIEKYJI, & TaKXKe XapaKTepoM CBsI3ei Me-
Ky HUMH. BOJBIIUHCTBO MOJIEKYN 0a30BBIX
Macen HE(PTSIHOTO TPOUCXONKICHUSA, a TaKKe
CUHTCTUYCCKUX Ha OCHOBE IOJIU-0-0JIe()UHOB
COCTOSIT W3 AaTOMOB, CBSI3aHHBIX HEIOJISIPHON
CBSI3bI0, YTO OOYCIIABIMBAET XOPOIIHE IMIJICK-
TPUUYECKUE CBOWCTBA 3TUX 0a30BBIX Macel. [lo
CpaBHEHHIO ¢ 0a30BBHIMH MacliaMM Ha OCHOBE
MOJIN-0-0JIe()UHOB, Maclia Ha OCHOBE TOJHMA(HH-
poB pochopHO#t U KpeMHEBOW KUCIOT BCIICICT-
BUE TPUCYTCTBHS B HHUX KHCJIOPOJA, KOTODPBIH
0COOCHHO CKJIOHCH K TOJIsIpH3aIiuy, o0JagaroT
XYANIUMHA  JTHDJICKTPUYCCKAMH  CBOWCTBAMHU.
IMox neiicTBHEM BIIEKTPUYECKOTO IOJIS HEMO-
JSIPHBIE MOJIEKYJIBI 0a30BOTO0 Macljia CMEMIaoT-
Cs, YTO BBI3BIBACT MOSIBICHHUE MOJSPU3AI[HOH-

HBIX TOKOB WIIM TOKOB cMemeHus. [lonspHbie
MOJIEKYJIBI 0a30BOT0 Macjia CTPEeMSTCS TOBep-
HYThCSI TakK, 4TOOBI MX OCH COBNAJalM C Ha-
NpaBJICHUEM JCUCTBHS TIOJIS, YTO MPHUBOJIUT K
BO3HUKHOBCHHIO TOJISIPU3ANMOHHBIX 3apSIOB U
MoJIIpU3allil  MOJIEKYJl 0a3oBoro Macma. Yem
OoJbllie BEIMYMHA TOJSIPU3AIIMOHHBIX 3apsJIOB,
BO3HUKAIOIUX B MOTOPHOM Maclie MPH HaJIOXkKe-
HUM Ha HETO JJIEKTPUYSCKOTO TIOJS, TeM OOJIbIIe
BEJIMYMHA JUIJICKTPHUECKONH MPOHHIIAEMOCTH
6azoBoro Macina [5].

Jns xauecTBEHHOW OLEHKM BIIMSIHUS TPUCATOK
Ha JUAJIEKTPUUYECKYIO MPOHHUIIAEMOCTH MOTOP-
HBIX Macell pacCMOTPHM YTPOIIEHHYIO MOJIENb
CUCTEMBI, B KOTOPOH YaCTUYKHU IMPHUCAOK UMe-
10T hopMy Kyba ¢ pedpoM a (cpemHuii pa3mep)
U pAaCIOJIOKEHBI B y3JlaX MPSMOYTOJIEHON pe-
IIETKH HA PAacCTOSHWUU b ONHA OT IPYrod B Ka-
KoM psge (puc. 1).
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Puc. 1. Moaenb macna ¢ paBHOMEpPHO pacrpeie-
JICHHBIMU YaCTHUIIAMU TPUCATOK

Torma €eMKOCTb OIHOTO JIMHEWHOrO Kpyra MJist
KaXJ10M OCH KOOpJUHAT
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Yeckas MPOHUIIAEMOCTh 0a30BOT0 Macia.
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rac g — AUIJICKTPUYCCKAA MPOHUIACMOCTh MO-
TOpHOIr0 Macjia € HIpucajkamMu;, &, — AHUIJICK-
TPUYCCKAs MMOCTOSTHHAS.

IIpupasuuBas ypasaerus (2) u (3), moxydum
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Jist TpexMepHOW CTPYKTYPbl OTHOIICHHE JIH-
HEHHBIX IMapaMeTpoB ¢ U b MOXXHO BBIPA3UThH
4yepe3 00beMHbIE TapaMeTphl: V — o0riumii 00beM
MOTOPHOTO Macjia ¢ pucaakaMu u Vy — oOmuit
00BEM MPUCATIOK.
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Y4uuTteiBask 3TO COOTHOIICHWE W OCYIIECTBISSL
HEKOTOpPBIE MpeodpazoBanus, Gopmyy (4) MOXK-
HO TI0/1aTh B BHJIC

g'=|—— g, (6)

TAC O — OTHOCUTECJIIbHAad KOHICHTpAlUs IpPOBO-
AAIUX YaCTUll NprUCaaoK.

W3 ypaBHeHus (6) ciemayer, 9To ¢ YBEIIHUCHUEM
B Maclie OTHOCHUTEJIbHOM MacCOBOW KOHIIEHTpa-
MU ® TIPUCATOK, OyAET HAOIIOAThC BO3pac-
TaHWE BEJIMYMHBI MapaMeTpa € Macra.

3KCHepI/IMeHTaJI]>HbIe HCCIeA0BAHUA

B cootBercTBUU ¢ Kkinaccubukamumern SAE mus
UCCJIeIOBAaHUs ObLTH B3sITHI 20 Maces ¢ KiIaccoM
Ba3koctu 15W-40, 20 macell ¢ Ki1accoMm BS3KO-
ctu 10W-40 u 20 macen ¢ KJIaccoMm BSI3KOCTH
5W-40, mambojiee 4YacTO BCTPEYAIOIIMXCS Ha
YkpauHckoMm pblHKe HedTenpoaykroB. s
9THX Macen Oblla U3MEepeHa BeJINYWHa € C TOo-
CIIEIYIOIUM PacyeTOM €€ CpPEIHEro 3HAuCHUS
Mo KakIoH Mapke (KJ1accy BSI3KOCTH), KOTOpas
TIpe/IcTaBlIeHa Ha pHC. 2.
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Puc. 2. Cpennne 3HaYCHAS € Macen pa3IMIHBIX
Mapok (KiaccoB Bsi3kocTh) o SAE

[Tokaszatenb € MOTOPHBIX Macesn Haubojee Tec-
HO CBA3aH C TaKUM (DHU3UKO-XUMHUYECKHM ITOKa-
3arejieM Ka4yecTBa, XapaKTEPU3YIOIUM KOJHYe-
CTBO METAJICOMEPIKAIINX MPUCATOK B Maclle,
Kak cyib(darHas 3011a, OmpeelseMas 1o
I'OCT 12417 (puc. 3).
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Puc. 3. Cpennme 3HaueHUs CynbGaTHON 30IBI
JUIE Macel pasinYHbIX Mapok (KJIaccoB
Bsi3kocTH) 1o SAE

Kax moxazano Ha puc. 3, camoe HHM3KO€ 3Hade-
HHUE Cynb(paTHOW 3016l HAOMIOAAETCS Y CHHTE-
TUYECKMX MOTOPHBIX Maceji, CaMoO€ BBICOKOE
3HaYeHHe — y MHUHepajdbHbIX Macen. [lomycuH-
TETUYECKHE Maclla 10 BEIIMYMHE CYIb(haTHON
30161 3aHUMAIOT MIPOMEXYTOYHOE 3HAUCHUE Me-
KAy CUHTETUYECKIMH W MUHEpPATbHBIMH Mac-
mamMu. 3HaueHHWe Kod(h(dHIMEeHTa KOPPEISAIHH,
BBICTYIAIOIIETO MEPOH 3aBHCUMOCTH MEXIY
mapamMeTpoM € M Cyiab(haTHOW 30J10i, paBHO
r=0,87, a 3HAUUT, KOPPEIALUS CUIIbHAS.

BrIBOADI

PesynbTaThl HMccie0BaHUN MTOKa3ainu, YTO Hau-
MEHBIIKNM 3HaYEeHHEM € 00J1aal0T BCECE30HHBIE
CHHTETHYECKHE Maclla C KIIACCOM BSI3KOCTH
5W-40, HauOoIbIINM 3HAYEHHEM € — BCECE30H-
HbIC MHHEpaJbHBIE Macjla C KJIacCOM BS3KOCTH



15W-40. D10 00BsicHAETCS TeM (HaKTOM, 4YTO
JJISA nonyqumI 3aJaHHBIX CBOﬁCTB B MMHHC-
paybHBIC Maciia T00aBIIOT OOJBIIEe KOTUICCT-
BO METAJICOACPKAIINX TPHUCATOK, YeM B CHH-
TeTHYECKHE Macia. YTo KacaeTcsl BCECE30HHBIX
HOHyCI/IHTCTI/I‘lCCKI/IX MOTOpHBIX Macea € Kiiac-
com Bs3kocTH 10W-40, To Mo BeaIWUMHE € OHU
3aHMMAIOT TPOMEXKYTOYHOE 3HAUCHUE MEXKIY
CHHTETUICCKAMHU U MUHEPATLHBIMU MacCJIaMH.

JlutepaTtypa

1. I'puropo A.b., Kapunoxuukuit I1.B., Crno-
ooxackoit C.A. [ludnexkrtpuueckas MPOHH-
I[aeMOCTh KaK KOMIUICKCHBIN IOKa3aTelb,
XapaKkTepU3YIONIH H3MCHCHHE KadecTBa
MOTOPHBIX MaceJ B MPOIECCEe UX IKCILTya-
Tauuy // BeCcTHHK HAIMOHAIBLHOIO TEXHH-
yeckoro yHuBepcurera «XI11». — X.: HTY
«XITI». — 2006. — Ne25. — C. 169-175.

[\

. I'puropo A.b., Kapuoxuuxuii I1.B., Har-
mok W.C. V3MeHeHuEe IUAIEKTPUYECKOU
NPOHULAEMOCTU  JU3EIBbHBIX MOTOPHBIX
Macell B dKCIDTyaTanuy // ABTOMOOWITEHEIN
Tpa"cnopt. —X.: XHALY. — 2007. — Ne20.
—C. 95-97.

Uepnoxkykos H.M., Kpeitn C.3., Jlocu-
koB b.B., Uepnoxykos H.1. Xumus mune-
panbHbix Macen. — l'ocTonTexU3nar,
1951.-307 c.

. MamenpsipoB M.A. XuUMHSI CHUHTETHUYECKHUX

macen. — JI.: Xumusg, 1989. — 240 c.
5. Maitopuc U.M. Xumust AU3IEKTPUKOB. — M.:
Bricmas mxomna. — 1970. — 320 c.

W

N

Penensent: E.C. Benmens, mpodeccop, I.T.H.,
XHALY

Cratpsa noctynuia B pefakuuto 8 uroiisg 2009 r.



