TUYHO PIBHOMIPHE CK/IOMOKPUTTA. TemnepaTypa Mo4vatky CKI0YyTBOpPeHHs (t;) B
LibOMY BUNajKy cTaHoBUTL 680 °C.

Takum 4yvHOM, B pe3y/nbTaTi NPoBefeHUX LOCNIAXEeHb BCTaHOB/EHO, WO fo4a-
BaHHA B,03; B cucremy SiO,-TiO,-Na,O [03B0ONSE IHTEHCUIKYBATM MPOLEC Chi-
KaHHA NPOAYKTIB TEPMOOCaZy PO3YMHIB, 3HU3UTK TemnepaTypy iX TOMEeHHA Ta
CKNOYTBOPEeHHS. MiHiManbHa TemnepaTypa CKI0YTBOPEHHS cTaHoBUTL 650 °C. A
30iNblUEHHSA e(PEKTUBHOCTI BUKOPUCTAHHA MOKPUTb AaHOI CUCTEMM AOUISIbHO 3a-
CTOCOBYBaTW HaTpieBe pigKe CKIO.

Cnncok nitepatypu: 1. 3eneHckuidA... HoBukoBaE.3. MN3yuyeHune cTeknoobpas3oBaHus B cucteme SiO, —
ZrO, - LiO, 7 CTekno 1 cunnkatHble matepuabl. — MuHck — 1962 — ¢.59-70. 2.Index to X-Ray Powder
Data Fill, ASTM, 1962. 3.CemuyeHkol".[]. 30nb-refib NPOLECC B KEPAMUYECKOA TEXHONOTUN. — XapbKOoB,
1997. — 144 c. 4.MNar. 5053251CLUA, MKW B32B035/00; B05D001/38. Method for repairing glass-lined
equipment by sol-gel process/Hara; Tatsuo (Kobe, JP); Wada and an. - Ne529935; 3assn. 29.05.90; Ony6s1.
1.10.91. 5.BaciiiuykB.O., Baxynafl.l. OnTumisauia CKNagiB 3axXMCHUX CKNOMNOKPUTb ANs CTani Ha OCHOBI
pigkoro ckna // BicHuk HY “JibBiBCbKa noniTexHika”, Ximis, TEXHONOr i peyYOBUH Ta TX 3aCTOCYBaHHSA. —
2004. - No516. — C.146-149.
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ON3INEKTPNYHECKAA NMPOHNMUAEMOCTD,

KAK KOMMNEKCHbI MOKA3ATE/1b, XAPAKTEPU3YOLLNIA
N3IMEHEHNA KAHECTBA MOTOPHbLIX MACEJI B NPOLUECCE
NX IKCTINTYATALUNN

Y paHili cTaTTi NPONOHYETLCS METOA, 4/151 OLLiHKM SIKOCTI MOTOPHOI0 MacTWa, L0 3aCHOBaHWIA Ha BUMIpIO-
BaHHI fieNleKTPUYHOT NPOHUKHOCTI. ONmncaHo MeTOAO0/OriYHI 0COBMBOCTI JAaHOTO MeToLY 1 34iiCHEH Ma-
TeMaTUYHMWIA ONUC OTPUMaHUX Pe3y/nbTaTiB | BU3HAUYeHa NOMW/IKa BUMIPHOBaHHS 3a AOMOMOIOK OfHO(aK-
TOPHOIO AMCMEPCIAHOro aHanisy.

In given article the method for an estimation of quality of motor oil which is based on measurement of die-
lectric permeability is offered. Methodological features of the given method are described and the mathe-
matical description of the received results is carried out and the mistake of measurements with the help of
the one-factorial dispersive analysis is determined.
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B ycnosusx geuumrta He(hTM B YKpaviHe, 3HauMTe/IbHble 3aTpaThl, CBA3aHHbIe
C ee [0OblYeit M TeXHOMNOrMYeckor nepepaboTKOM A/19 NPOU3BOACTBA MOTOPHbIX
Maces, BO3HUKaEeT NpobiieMa COXpaHeHUs MX CBOWCTB, B MPOLIECCe 3KCMyaTauun,
XpaHeHus 1 TPaHCMOPTMPOBKW. PellieHne 3ToM Npo6siemMbl CBA3aHO C OCYLLEeCTB/Ie-
HMeM MOCTOSAHHOIO KOHTPONS KayecTBa MOTOPHbIX Macen.

Ha cerogHAWHWiA AeHb CyLLeCTBYET psf 1abopaTopHbIX METOAOB, MPUMEHSse-
MbIX AN51 OLLEHKN paboToCnoCOOHOCTM MOTOPHbLIX Macen nyTem OnpeaenieHns: Kn-
HEMaTUYeCKOW BA3KOCTW; LLEMOYHOI0 YMCAa; Cy/b(aTHOM 30/IbHOCTU; KOKCYeMo-
CTW; TemnepaTypbl BCMbILLKW; COAEPXKaHNS MEXaHWYECKUX NPUMeCEN; NIOTHOCTW.

Bce BbiwenepeuncrieHHble METOAbI XapaKTepu3yrT KayecTBO Mac/a C pasHbIX
CTOPOH, OfHaKO ANA peasM3aumy 3TMX MeTOA0B HeobXoAMMO MMETb CrelnasbHO
OCHalLLIEHHYIO nabopatoputo, 60/1bLIOe KOMMYECTBO LOPOrOCTOAMX PeaKTUBOB, He
roBOpsi 0 TPYA0EMKOCTU N ANINTENBHOCTM 3TUX METOAOB.

B faHHOW cTaTbe npepg/iaraeTcs 3KCMPecc-mMeToh A1 OLEHKM KayecTBa MO-
TOPHOro Macsia OCHOBaHHbIN Ha MPUMEHEHUWN TaKOro 3/IEKTPUYECKOro napameTpa,
KaK [M3NeKTpUYecKas NpoHMULaeMOCTb.

3BECTHO, 4TO BbIMyCKaeMble MOTOPHbIE Mac/ia ABNAKTCA AU3NEKTPUKaMn, a
rnokasaresieM X AU3NEKTPUYECKMX CBOWCTB, CMYXXUT AU3NIEKTPUYECKas MpoHuLae-
MOCTb, KOTOpPas 3aBUCKT OT 0COGEHHOCTEN UX COCTaBa.

[Mpun paboTe Macna B BC npomucxoauT ero ctapeHue, T.e. KOPEHHbIE N3MEHe-
HWA B €ro COCTaBe, BbI3BaHHbIE MpoLeccaMy OKUC/IEHMS, KOTOPble OCOBEHHO WH-
TEHCMBHO MPOTEKAtOT MPWU MOBbILLEHHbIX TeMnepaTypax. Tak >e Ha yXyALleHune
CBOWCTB Maces BAUSET YCNOBMSA MX 3KCMyaTaumMm — 06BOAHEHME W MnonajaHue B
HUX NPOAYKTOB M3HOCA TPYLLMXCA AeTaneit, T.e. MexaHU4ecKux npumecen. Bee aTo
B/IMSIET HA U3MEHEHWE BEIMUNHDBI AN3NIEKTPUYECKOM NPOHNLIAEMOCTI Macna.

Takum 06pa3om, 3HayYeHve AU3NEKTPUYECKON MPOHULAEMOCTM CBEXErO U OT-
paboTaHHOro macesn, 6yaeT CyLIeCTBEHHO PasHUTLCA, U TEM CYLLECTBEHHEE, YeM
AnvTenbHee Oblna sKcnayaTauma Macna.

OnpeneneHve AN3NEKTPUYECKMUX CBOMCTB MOTOPHbIX Maces CBA3aHO C HEKOTO-
PbIMU TPYAHOCTAMW METOAOMOMMYECKOro Xapakrepa 1, npexze Bcero, ¢ NoAroTos-
Ko npo6. CyLleCcTBEHHOE BNMSHME Ha pe3ynbTaTbl U3MEPEHNS OKa3blBaeT BfaX-
HOCTb Macna, T.K. Bofa MMeeT 60/blUMe YMC/IEHHbIE 3HAYEHUS [AN3NIEKTPUYECKOM
MPOHMLAEMOCTW. TaK >e Ha TOYHOCTb OnpefeneHus AU3NEKTPUYECKON MPoHMLae-
MOCTW BNNAET N Ha/IMUMe MEXaHUYECKMX MPUMECEN, KOTOpble, Kak 1 Bfara, MoryT
nonacTtb B Mpo6bl Mac/a npu XpaHeHWn 1 TpaHCMopTMpPOBKe. No3ToMy BCe 06pas-
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Libl Macna, KoTopble, NOCTYNatoT [18 aHa/n3a, JO/MKHbI XPaHUTLCA B CreunanbHOoM
repMeTUYHO 3aKpbITol Tape [1].

B Tex cnyuasx, Korga nsmepsieTca AV3MEKTPUYECKass NPOHMLAEMOCTL Mpob
Macna, B3ATbIX HEMoOCPefCTBEHHO M3 aBTOMOOWNA, NpeaBapuTesibHas MoAroToBKa
npobbl He TpebyeTcs.

B cnydyae ncnbiTaHUs nNpo6 Macesn nocse UX TPaHCMOPTUPOBKN UK XPaHEH S
Ha CKnaje, HeO6X04MMO Nepes onpefesieHNneM AM3NEKTPUYECKON NMPOHULLaeMOCTH
MPOM3BECTM NPeABapUTENIbHYHO NX OUYMCTKY OT MeXaHUYECKUX MPUMECEN U CYLLIKY.

OumncTKa OT MeXaHNUYeCKNX MpUMeceil MOXET OCYLLECTBIATCA NyTeM LeHTpu-
(hyrmpoBaHna unv QuabTpoBaHUA Npobbl Macnia. YTo KacaeTcd CyLIKU Macna, To
OHa MpoBOAMTCA NYTEM NPOMNYCKaHMS MpPo6bl Yepes PUNbTPYIOLLYHO BOPOHKY TuNa
B® MOP-40 nnn B® MOP-10 no NOCT 25336-82 gnameTpom 35 MM 1ax nocpes-
CTBOM CYLUKW B 3KCUKaTope B TOHKOM cnoe (5 — 10 Mm) Haf TBepAbIM OCYLUUTENIEM
(XnopuCTbIM KasibLMeM, nepxsopatom marHus) [1].

B meTofax npsAMOro v3mepeHuUs AM3NEKTPUYECKON MPOHMLAEMOCTU BaXKHO
NCK/TOUYNTL HEPOBHOCTW MOBEPXHOCTW 3/1eKTPOLOB M3MEPUTENIbHOr0 KOHEHCATO-
pa, 06ecneunTb UX MapainenbHOCTb U T. 4. Ha pe3ynbTaT n3MepeHust MOryT TakxKe
OKasblBaTb BINAHWE Napa3nUTHbIE 3IEMEHTbI U3MEePUTE/bHbIX YCTPONCTB, @ UMEHHO:
emMKoCTb Cy, 00YC/OB/IEHHYHO Ha/IMYMEM 3/IEKTPUYECKONO MOS He TONbKO B 06pas-
Lie, HO 1 MeXay KpasMu 3/1eKTPOLOB M COeAVHUTENIbHbIMU MPOBOAAMU; NHAYKTUB-
HOCTb Ly, CBA3aHHYIO C HA/IMYMEM MArHUTHOTO MOJIS, OKPY)KAIOLErO U3MEPUTESb-
HbIiA KOHAEHCATOP W COeAMHUTEbHbIE NPOBOJA.

YuuTblBas CKaszaHHOe, OTpuuaTesibHoe feicTBMe Nob60oYHbIX (JaKTOPOB Ha pe-
3yNbTaTbl U3MEPEHUIA AN3NIEKTPUYECKOM NMPOHMULLAEMOCTU Maca ObIfIo0 CHUXEHO 3a
CYET COXPaHEeHWs NOCTOAHHbLIX YCNOBMWIA, Kak MpWY U3roTOB/EHWUM NPO6, Tak 1 Npu
npoBefeHNn n3mepeHunin. C aToW LeNiblo NMPUHAT Pe30HAHCHBIA METOA, NPAMOro r3-
MepeHNs AN3NeKTPUYECKON MPOHMLAEMOCT MOTOPHOIo Macna [2].

Pe30HaHCHbIN MeTOJ, XapaKTepu3yeTcs NOBbILLIEHHOW YyBCTBUTENbHOCTHIO M3-
MEPEHMIA N OCHOBAH Ha W3MepeHWV MapaMeTpoB KosebaTe/IbHOro KOHTypa npu
NPUCOeANHEHUN K HEMY KOH/ZEHCcaTopa, 3ano/IHEHHOr0 UCCefYeMbIM Mac/ioM.

B KauyecTBe U3MepPUTENIbHOW CXeMbl MPUMEHAETCA NPUHLMN Q-MeTpa CM. pu-
CYHOK, T.e. CBOWCTBO MOC/1e[0BaTe/IbHOro KonebaTe/lbHOro KOHTypa, HaCTPOEHHOT0
B Pe30HaHC, yBennumBaTb Hanps>xkeHue (E) Ha eMKOCTM KOHTYpa B Q — pa3 no cpas-
HeHuto ¢ SC (e), BBOAMMOW B KOHTYP. 3HAYUNT:
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Q=E/e.

r Lc

ole ) C#E@;

PucyHok — CkeneTHasa cxema Q-MeTpa
Ecnn kone6atenbHblin KOHTYP (LC) nuTaetcs ot reHepaTopa (IN) konebaHusmm
MOCTOSAHHOM YacToTbl fo.r M HaCTpamBaeTca nogbopom nepemeHHoin emkoctn (C) B
Pe30HAHC Ha 4acToTy fuoer, TO COOCTBEHHAA YaCTOTA TaKOro KonebaTeslbHOro KOH-
Typa paBHa:

fooer = 1721 -(LC)" .

Ecnn Tenepb B cXxeMy KonebaTe/lbHOro KOHTypa MOAKIOUYUTL NapasiesibHo
KOHJeHcaTop M3mepuTenibHon Adeikn (C;), TO COBCTBEHHas YacToTa Konebaresb-
HOr0 KOHTypa YMEHbLUUTCA W AN BOCCTAHOB/IEHWUA Pe30HaHCa MePeMeHHYH eM-
KocTb (C) Heo6X0AMMO YMeHbLUUTL Ha BennyuHy (C,;), paBHYHO eMKOCTN NU3MepU-
TeNIbHOW SiYelKWU. AHANIOMMYHBIM METOAOM MOXHO ONpeaennTb eMKOCTb KOHAEHCa-
TOpa U3MePUTENIbHON AYEenKM Npu BHECEHUU B Hero nuccnegyemoro macna. O6o3Ha-
4ynM 3Ty eMKoCTb (C,).

13BeCTHO, 4TO B 06LLEM CNyyae eMKOCTb KOHAeHcaTopa (C;) C MOBEPXHOCTLHO
NIaCTUH S 1 PacCTOSHMEM MeXay HUMK d onpeaenseTcs No ypaBHEHWUIO:

Ci=¢-S/d,

rae €9 — AVANIEKTPUYECKas MPOHULAEMOCTb BaKyyMa. EMKOCTb KOHAeHcaTopa
MPU BHECEHUW B HEro MCCeayemMoro Macna yBemMumBaeTcs, ¢ y4eTOM AU3NeKTPU-
4eCKOW NPOHULL@eMoCTM Macna (€), 1 COCTaBUT:
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C2:€'€o'S/d,
Torpa:
e=C,/C,.

CnenoBaTesibHO, AMANEKTPUYECKast MPOHMLIAEMOCTb SBNSETCS Ge3pa3mepHol
BEMIMUYMHOIN 1N MOXET ObITb ONpefeneHa ¢ NOMOLLbID Q — MeTpa NyTeM M3MepeHs
eMKOCTM SUeiKn [10 1 NOC/Ne BBEAEHWS B HEe AN3NEKTPUKAL.

BnusaHus BpemeHn HapaboTKKM Mac/a Ha 3HaueHUs ero ANaneKTpuyecKom
NPOHMLAEMOCTU. NS YCTaHOBNEHNA BIMSHUS BPEMEHM HapabOoTKM Mac/a Ha 3Ha-
YEeHMS ero AM3NeKTPUYECKON MPOHULAEMOCTU, MPUMEHUM OAHO(AKTOPHBIN AunC-
MEPCUOHHBIN aHanu3. B Tabn. 1 npueefeHbl 3HAYEHWE AMANEKTPUYECKOW MPOHK-
LIaeMOCTW Macna B 3aBUCUMOCTU OT BPEMEHW HapabOTKM ANd BCECE30HHOI0, Nosy-
CMHTeTMYeckoro macna SAE 10W-40.

Tabnmua 1
3HauyeHue AM3NEKTPUYECKO NPOHMLAEMOCTIM Mac/a B 3aBUCMMOCTU OT
BpeMeHU HapaboTKM

Homep Bpemsi HapaboTKK, M-y

onbiTa 0 163 254 360 503
1. 2,3392 2,3790 2,3923 2,4254 2,4586
2. 2,3326 2,3738 2,3856 2,4320 2,4652
3. 2,3352 2,3763 2,3923 2,4294 2,4652
4. 2,3392 2,3790 2,3896 2,4320 2,4678
5. 2,3326 2,3763 2,3923 2,4267 2,4586
6. 2,3392 2,3790 2,3896 2,4267 2,4678
7. 2,3368 2,3745 2,3856 2,4320 2,4678
8. 2,3326 2,3790 2,3856 2,4320 2,4586

Ntoru 18,6874 | 19,0169 | 19,1129 | 19,4362 | 19,7096

Onupascb Ha [aHHble, NpuBefeHHble B Tabn. 1 BOCNONb3yeMCs (hopmynamm
0AHO(haKTOPHOIO [AMCMEPCMOHHOIO aHanm3a U OonpeaenvM: CyMMbl KBAApaToB M
CpefHve KBagpaTbl AUCTEPCUIA, YMCIIO CTereHen cBoboAbl. Pe3ynbTaTthl pacyeTa rno
(hopmynam 0AHO(haKTOPHOr 0 AUCMEPCUOHHONO aHaNn3a NpuBeeHbI B Tab. 2.

Tabnmua 2
Pe3ynbTaThbl pacyeTta no 04HOMPaKTOPHOMY AUCNEPCUOHHOMY aHaIN3Y
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icTouHMK Uucno cteneHeid | Cymma kBagpatoB | CpefHwuin KBagpat
ancnepcum cBoboApbl
Bpemsi HapaboTKK, M-y 4 0.0774 193510
Owmnbka 35 0.0003 0,8600 - 107
O6was cymma 39 0.0777

MonyyeHHble B pe3ynbTaTe pacyeTa AWCMEPCUMN CPaBHMBAEM MO KPUTEPMIO

duwwepa:

F = 1935 - 100,8600 - 105 = 2250

Bbibnpaem TabnmuHoe 3HaveHue kputepusa duwepa Fi(4 ; 35) = 2,65. Tak
Kak F > 2,65, To BNAHME BpeMeHN HapaboTKM Macna B ABUraTeNiv Ha ero 3HayeHue
AN3NIEKTPUYECKON NMPOHMULLAEMOCTIN CHMTAETCA 3HaUYMMbIM [3].

B panbHeiwwem ycTaHOBMM MNP NMOMOLLM AUCMIEPCMOHHOIO aHain3a ToT (akKT,
YTO CpefHue 3HaYeHUs OU3NEKTPUYECKON NPOHULLAEMOCTM MO KaX40W BbIOOPKU, B
LLe/IOM, CYLLECTBEHHO pa3/iMyaloTca Mexay co60i. posefem 3TO CpaBHeHMe Mo
KpuTepuio [lyHKaHa Cc [0BepuTeNlbHON BepoAaTHOCThIO B = 0,95. HopMumpoBaHHas
OLLMOKa CpefHero paBHa:

S, = (0,86 - 10/8)** = 0,0010

B Tabn. 3 npuBeeHbl 3HaUMMble paHry ansa Kputepus yHkaHa npu f = 35 1

p=0,05

Tabnmua 3
3Haunmble paHru ans kputepusa AyHkaHa
p 2 3 4 5
PaHru, r 2,875 3,025 3,110 | 3,185
r-S, 0,0029 | 0,0030 | 0,0031 | 0,0032

Ys03 - Yo = 2,4637 - 2,3359 = 0,12/8 > 0,0032;

Ys03 - Y1s3 = 2,4637 - 2,3771= 0,0866 > 0,0031;
Ys03 - Yo54 = 2,4637 - 2,3891= 0,0746 > 0,0030;
Ys03 - Yae0 = 2,4637 - 2,4295= 0,0342 > 0,0029;

Y30 - Yo = 2,4295 - 2,3359 = 0,0936 > 0,0031;

Y360 - Y163 = 2,4295 - 2,3771 = 0,0524 > 0,0030;
Y360 - Yos4 = 2,4295 - 2,3891 = 0,0404 > 0,0029;
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Yas4 - Yo = 2,3891 - 2,3359 = 0,0532 > 0,0030;
Yas4 - Y163 = 2,3891 - 2,3771 = 0,0120 > 0,0029;
Yie3 - Yo = 2,3771 - 2,3359 = 0,0412 > 0,0029.

Takum 06pas3oM, pasinuvie Mexay BCEMWU pes3y/ibTaTamu, MoslyYeHHbIMU Mpu
N3MEPEHNN AM3NEKTPUYECKOA MPOHULAEMOCTM MOTOpPHOro macna SAE 10W-40,
ABNAKOTCA 3HAYNUMbIMN.

BbiBofbl. B 1aHHOI cTaTbe NOKa3aHa BO3MOXHOCTb NPUMEHEHUSI AU3NEKTPY-
YeCKO  MPOHMLIAEMOCTM  KaK  KOMM/IEKCHOrO  MoKasaTensi,  XapakTepusy-
IOLLIEr0 M3MeHeHMe (M3UKO-XMMUYECKUX CBOWCTB Macna npu ero akcnayata-
LM, YCTAHOBNEHO BIMSIHWE TAaKOro (hakTopa Kak Bpemsi HapaboTKM Macna Ha 3Ha-
UeHWe ero [JManeKTPUYeCKol NPOHULAEMOCTI. Pe3y/bTaThbl, MONYYEHHbIE NPU UC-
M0Mb30BaHMI PE30HAHCHOTO METO/a, ANS U3MEPEHMS AN3NEKTPUYECKOI NPOHMLIae-
MOCTM Macfa 3HauyMmo OT/IMYarTCs Apyr oT Apyra. OwmbKa sKCnepumMeHTa Cco-

crasnset 0,3 - 107,
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MATEPIAJTN TA3OYYT/IMBUX EJIEMEHTIB CEHCOPIB

MpoaHann3npoBaHbl TEOPETUUYECKME MPEANOCHLINKIA CO3AaHMS YyBCTBUTE/NbHbIX 3/1EMEHTOB ra30BbiX
CEHCOpOB, MpeAHa3HaueHHbIX [N KOHTPONS OCHOBHbLIX KMacCOB O[0PaHTOB BO3AYLLUHOW Cpefpbl.
MpoBeAeHa KnaccuguKaLms CEHCOPHbIX 31eMEHTOB MO cnocobam HopMMpPOBaHUS MH(OPMALMOHHO-
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