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BJUSHUE KIMMATHYECKHUX YCJOBUMN SKCILTYATAIIUHA
JIBUT'ATEJIEA HA TIPOILIECC CTAPEHUS MOTOPHOT'O MACJIA
JIbicaa M.C.,
Hayuynblii pyKkoBOAUTEIb A-P TeXH. HAYK, npo¢. Kosanbckuii b.U.
Cuobupckuit Dedepanvusvlit Ynusepcumem
Hucmumym Hedpmu u I'aza

KitoueBbie croBa: KOA((UIMEHTHI TOTJIOMIEHUS CBETOBOTO TIOTOKA W OTHOCHUTEIBHOMN
BSI3KOCTH; KOHLICHTpAllMsl pacTBOPUMBIX U  HEPACTBOPUMBIX IPOAYKTOB  CTapEHUs;
MIPOTUBOU3HOCTHBIE CBOMCTBA; KPUTEPUM IPOTUBOM3HOCHBIX CBOMCTB.

[IpuBeneHbl pe3ysbTaThl HCCICIOBAHUS MPOLECCa CTAPCHUS CHHTETHYECKOTO MOTOPHOTO
macina Mobil/ New Life OW-40SN/SM/SL/SJ B 3uMHMiA U JICTHUH TEPUOIBI DKCILTyaTaIl[K
JIBUTATEIEl aBTOMOOMIIA.

Metoauka wuccieoBaHUS 3aKioyanach B IEPUOJIUYECKOM OTOOpe mnpold padoTarommx
MOTOpHBIX Macen S0r U3 TpOrpeToro JBHUTaTess € IMOMOIIBIO CHEIHMATBHOTO IIMPHUIA C
MNOCNEAYIOMUM HX (OTOMETPUPOBAHUEM M ONpeaesieHHeM KO3(PQPUIMEHTa TMOTIOMICHUS
CBETOBOTO IIOTOKA, H3MEPEHMEM KHHEMAaTHYeCKOW Bs3KoCcTH mipu Ttemmeparype 100°C,
HEeHTpU(yrupoBaHHeM C MOBTOPHBIM (DOTOMETPUPOBAHHEM M OIpEAETICHHUEM KOHIICHTPAIHii
pacTBOPUMBIX M HEPACTBOPUMBIX IPOJYKTOB CTApPEHUs, HUCIBITAHUEM Ha TPEXIIAPUKOBOM
MaIIuHE TPEHHS CO CXEMOU «Iap-IHJIMHIPY JJIsl OTPEIEICHUS TPOTUBOU3HOCHBIX CBOMCTB.

Ha puc.la mpuBegennl 3aBUCUMOCTH Kod((HIIMEHTA TOTJIOMIEHUS CBETOBOTO MOTOKA,
XapaKTEPU3YIOIIErocsi KOHIEHTpanueil o0Imx MpoAyKTOB CTapEHHS, OT Mpodera aBTOMOOHIIS.
3UMHHE HCIBITAHUSI HAuyaThl Moclie mpobera aBTOMOOWIS 7,6 THIC. KM U MPOJOJIKAIUCEH 0
npoGera 15,2 Teic. kM (KpuBas 1), a JE€THUE UCMBITAHUSA MPOIOJKAIUCH B COOTBETCTBUU C
UHCTPYKTUBHBIM Tmipoberom (10,0 Teic. kM) (kpuBas 2). Ilokazano, uro mnpu mpobere
aBToMoOMIs 7,0 THIC. KM ONTHYECKHE CBOMCTBA CHHTETUYECKOTO Maclia IMPAaKTHYECKH He
3aBHUCST OT KJIMMATUYECKUX YCIOBUH, OJJHAKO Mpu mpodere 6ombiie 7,0 ThiC. KM KOHLIEHTPALIUS
O0IMMX TPOJYKTOB CTAapEHUs] Macjia yBEJIHMYMBAETCS 00Jiee MHTEHCHMBHO B 3UMHHH TMEPUOI
SKCIUTyaTaluu (kpusas 1).
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Puc.1 3aBucumocTh K03(h(HULNEHTOB MOTJIOUIEHHUS] CBETOBOIO MOTOKA (a2) MU OTHOCUTENIBHOM
Bs3KOoCcTH (0) MpHM cTapeHWM CHHTeTHYeckoro moropHoro Macia Mobil/ New Life OW-
40SN/SM/SL/SJ B nBurarerne ot npobera aBToMoOWIS: | — 3UMHHIN UKL, 2 — JICTHUN ITUKIL.

H3meHeHne BA3KOCTH Macjaa OLEHHMBAIOCh KOY()(GHUIMEHTOM OTHOCHTENbHOU BsskoctH K, ,
oTpeieNIIeMbIM OTHOIIIEHUEM BSI3KOCTH PabOTAIOIIEro Macia K BA3KOCTH ToBapHOTo. CoriiacHO
JTaHHBIM (puc. 10) BA3KOCTH Macia B JIETHUN NEpUO SKCILTyaTaluu (KpuBasi 2) yBeJIUYUBAETCS
0ojiee MHTEHCUBHO, 4eM B 3UMHHUI nepuoxa (kpuBas 1). Tak, 3a MHCTPYKTHUBHBIA HEpUOJ
SKCIUTyaTaIliy B JICTHUM MIEpUO]] OHA yBennuuiiack Ha 23%, a B 3umMHUMN niepuoa — Ha 16% mipu
npobere 15,2 Teic. kM. JlomycTHMMOE YBEIMUYEHHE BSI3KOCTH MO JIMTEPATypHBIM JaHHBIM
ycTaHoBJIeHO B nipezaenax 30-35%.



CocTaB MpPOAYKTOB CTapeHUs] HUCCIEIOBAJCS IO KOHLEHTpaluusM B paloTarolieM Macie
pacTBOPUMBIX M HEPACTBOPHUMBIX MPOAYKTOB IyTeM WX IeHTpudyrupoBanus (4acroTra
BparmieHus: poropa 8,0 Teic. 00) (puc.2). KoHlleHTpaIus pacTBOPUMBIX MPOTYKTOB CTApEHUS,
BbIpa)K€HHAsT KO3(PPHUIMEHTOM IOTJIOMIEHUsI CBETOBOTO MoToKa Kyp mpu ¢doromerpupoBaHuu
OTHEHTpUPYrupoBaHHBIX TpoO (puc. 2a) He mnpesblmaeT 3HadeHuss 0,1 exg. B TedeHUH
MHCTPYKTUBHOTO cpoka skcrutyarauuu (10 Thic. KM.) M HE 3aBUCUT OT KIMMATHYECKHX
ycnoBuil. OJIHAKO NpU YBEJIMYEHUH CPOKA IKCIUTyaTallly BbIllIe HHCTPYKTUBHOTO HaOI0qaeTCs

YBCIUMYCHUEC KOHUCHTPAIUN PACTBOPUMBIX IIPOAYKTOB CTApCHUA.
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Puc. 2 3aBucumoctu KOHIEHTpanuu pacTBopuMbix Kpp (a) m HepacTtBopuMbix Ky (0)
NOPOIYKTOB CTAapeHHUs] CHHTETHYEeCKOro MotopHoro Macia Mobil/  New Life OW-
40SN/SM/SL/SJ B nBurareine ot npobera aBToMOOMIS: | — 3UMHHMIA UKL, 2 — JICTHUN [UKIL.

KOHI_IGHTpaI_II/IH HEPACTBOPUMBLIX TPOAYKTOB CTAPCHUA KHH , opeacisiiachb pasHOCTbIO

Kn=Kn — Kpp (1)

rae Kp - koHueHTpanus o0umx npoaykToB cTapeHus; Kpp — KOHIIEHTpalus pacTBOPUMBIX B
Maclie MPOJIyKTOB CTApECHHUS.

YcranoBneHo, (puc. 20) 4YTO KOHUEHTpAIMsl HEPACTBOPUMBIX IPOJYKTOB CTapECHHUS
CUHTETHUYECKOTO MOTOPHOTO Macjia 10 7,5 ThIC. KM. Mmpo0era HaXxOJUTCS Ha HU3KOM YPOBHE
Kmg <0,02 en. m HE3aBUCHT OT KIMMAaTUYECKHX YCIOBHM dKcrutyatanuu. [lanpHewmas
SKCIUTyaTalMsl JBUTATeNss MPUBOIUT K yBenuueHuto kodddunuenta Ky , KoTopsii Oonee
WHTEHCUBHO YBEIMYMBACTCS MPU 3UMHUX YCIIOBUSAX dKCIUTyaTanuu (Kpusas 1).

JUis OLEHKM COOTHOUIEHHS MEXIy HpPOAYKTaMU CTapeHHsi MOTOPHOIO Macjia BBEIEH
koa¢p¢unuent K, onpenensiemMblil BbIpaKeHHEM

K = Knp / KHH, (2)

CornacHo JaHHBIM (pHC. 3) COOTHONIEHHE MEXAY KOHIEHTpauusMU pacTBOpUMBIX Kpp u
HepacTBOPUMBIX Ky MPOAYKTOB CTapeHUs! CHIIBHO 3aBUCHUT OT KIMMAaTHUECKUX ycloBHi. Tak,
B HayaJe DKCIUTyaTal[il JBUTATENsI HAa BHOBb 3aJIUTOM Maclie, B OCHOBHOM, YBEIHUYNBACTCS
KOHIIGHTPAlLlUsl PAacTBOPUMBIX IPOJYKTOB CTapeHus. B panbHellieM Mo Mepe CHHKEHMS
MPOM3BOUTENFHOCTH (WIBTPYIOMIMX JJIEMEHTOB YBEIMYMBACTCS KOHIIGHTPAIMs B Macje

HEPACTBOPUMBIX TMPOJIYKTOB CTapeHUs u3-3a dYero KodpduimeHnt cootHomenus K
YMEHBIIAETCA.
[TIpoTnBOM3HOCHBIE CBOICTBa paboTaronux Maciie OILIEHUBAJINCH o

cpeaHeapu(pMeTHIecKOMY 3HAUEHHUIO TMaMETPOB IISITHA M3HOCAa Ha Tpex mapax. [lapamerpbl
TpeHusi coctaBuwin: Harpy3ka 13 H, ckopocts ckombxenust 0,68 m/c, Temneparypa Macia B
oobeme coctaBisiia 80°C U B mporecce UCTIBITAHUS TOJIEPKUBAIACh aBTOMAaTHYECKH, BPeMs
UCIIBITaHUs 2 yaca.
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Puc. 3 3aBucumoctu KO3(PUIMEHTa COOTHOLIEHUS COCTaBa MPOAYKTOB CTapeHus
paboTaroIero CHHTETHYECKOr0 MOTOPHOTO Macia OT KOA((HUIMEHTa MOTJIOMEHHS] CBETOBOTO
MIOTOKA.

CoruacHo naHHBIM (puc. 4) B Hayaje SKCIUTyaTallly JBUTATEINS IPOTHBOM3HOCHBIE CBOMCTBA
CHUHTETHYECKOI0 Macjia IOHMXKAIOTCSA 3a CUeT IPUCIIOCA0IMBAEMOCTH Macja K YCIOBUSIM
9KCIUTyaTallkl M OTCYTCTBHM HEOOXOJMMOW KOHIIEHTpPAIlMM HEPACTBOPHMBIX IPOJYKTOB
cTapeHus. B nanpHelieM OHU MNOBBILIAKOTCS U IPU OMNPEICIEHHOM MPOOEre MpeBbIILA0T
NPOTUBOM3HOCHBIE CBOWCTBa TOBAapHOrO Macia (To4Yka Ha opauHare). JleTHue yciuoBus
JKCIUTyaTallM  obecrneunBaroT 0Oojiee  ObICTpOE  HACTYIJICHHE IE€pUOJia  IOBBIIICHUS
NPOTUBOU3HOCHBIX CBOWCTB (kpuBasi 2). [lokasaHo, 4TO ¢ yBeJIMYEHHWEM IpoOera BHIIIE
HOPMAJIbHOI'O HE BbISBIBACT IMOHUKCHHUEC MNPOTUBOMW3HOCHBIX CBOMCTB pa6OTaIOHII/IX mMmacei,
0oJ1ee TOro OHU KX MOBBIIIAIOT [0 CPABHEHHUIO C TOBAPHBIM MACIIOM.
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Puc. 4 3aBucumocTu nuaMeTpa msATHA U3HOCA OT MpoOera aBTOMOOWIISI, pabOTaroIEro Ha
cunTeTHYeckoM MoTopaoM macite Mobil/ New Life OW-40SN/SM/SL/SJ: 1 — sumunii nukr; 2
— JIETHUH UK.

BnusiHue mpoAayKTOB cTapeHHsi Ha NPOTUBOM3HOCHBIE CBOMCTBA CHHTETUYECKOTO Macia
UCCIIEI0BAJIOCHh 3aBUCUMOCTBIO IMaMeTpa MATHA U3HOCA OT KOHUEHTpAIUU OOIIUX MPOAYKTOB
CTapeHusi B Maclie, BbIpa)KeHHON ko3¢ duireHToM noriouieHus: ceeroBoro notoka Ky (puc.
5a). YcTaHOBJIEHO, YTO B HayaJle HKCIUTyaTal[MM JBUraTess Ha BHOBb 3aJIUTOM Maciie €ro
IPOTUBU3HOCHBIE CBOMCTBA IMOHMXKAIOTCS, NMPU ITOM KIMMATUYECKUE YCIOBHUS BIUSIOT Ha
BEJIMYMHY M3HOCA W KOHLEHTPALMIO OOLIMX MPOJAYKTOB cTapeHus. Tak, B JETHUH NepHoa
JKCIUTyaTalMy  (KpuBas 2) MaKCHUMallbHOE TMOHI)KEHHE MPOTHUBOU3HOCHBIX CBOWCTB
paboratomiero Macna HacTynaer npu kos¢pdumuente Ky ~0,05 en. , a ans 3UMHHUX yCIOBHH
AKCIUTyaTaluu oHo HacTtymnaeT npu K ~0,12 ex.

Jlis OLIEHKH TNPOTHBOM3HOCHBIX CBOWCTB paboTarolux Macen mnpeniaoxeH kpurepuil I1,
ONpeIENAEMbIX OTHOIIEHHEM

=Ky / U, (3)

rae Kp — xoaddunment, xapakTepusyromuid KOHIEHTPAIUI0 OOMIUX MPOJYKTOB CTapECHHS
Mmacia, ea.; U — muamerp nsiTHa U3HOCA, MM.



Kputepuit 11 xapakTepu3yeT KOHUEHTPALMIO MPOAYKTOB CTApPEHUSI HAa HOMHHAJIbLHOMN
rionaan GPUKIUOHHOTO KOHTAKTa U MIPUHST YCIOBHO Oe3pa3MepHbIM.

CornacHo mONYy4YEHHBIM JaHHBIM (puc. 50) 3aBUCHUMOCTb KPHUTEPHs IMPOTHBOM3HOCHBIX
CBOMCTB MMEET JIMHEWHBIA XapaKTep C YBEJIWYEHUE KOHUEHTpAalUU MPOAYKTOB CTApeHUs M
ONUCBIBAETCS] PETPECCUBHBIM YPaBHEHUEM BU/A

M=4- Ky, (4)

U, My

K 0.181
0112+ Ko
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Puc. 5 3aBUCHMOCTH AMaMeTpa MATHA M3HOCA (a) U KPUTEPHS IPOTHBOU3HOCHBIX CBOMCTB (0)
OT KO3 (PHIHMEHTA ITOTJIOMEHUS CBETOBOTO IIOTOKA IIPH CTAPEHUH CHHTETHYECKOTO MOTOPHOT'O
maciaa Mobil/ New Life OW-40SN/SM/SL/SJ: 1 — sumauii Huki; 2 — JTETHUHA UK.

HaHHaﬁ[ 3aBUCUMOCTDb IIOKAa3bIBACT, YTO IIPOTHUBOMW3HOCHLIC CBOMCTBa pa6OTaBH_I€l"O mMmaciia
MMPAKTUYCCKNU HE 3aBUCAT OT KIMMATHYCCKHUX YCJIOBI/II\/JI OKCILTyaTallud, a OIIpCaAcCIaACTCA
KOHHGHTpaHHGﬁ MMPOAYKTOB CTApCHUH. KpOMe TOro, OHa sBJIICTCA STAJIOHHOM JJIS JAHHOTO
Macjia 1 € €€ ITIOMOIIbIO MOXKHO OIPCACIATh MapaMETp U3HOCA, UCIIOIb3YsL (I)OpMYJ'Iy

U=Ky/IT (5)

Hns »storo w3 gaBuratens oTOupaercs mpoba wmacna, KoTopas (HoToMeTpupyercs,
onpenensercs kodddunuentom Kp , a mo 3aBucumoctu [1=f(Kp) Bbumcisercss 3HaueHue
kputepus [1. TlapameTrp u3HOca ompenensiercss no dopmyne 5. [ MpoBepKU MOTYyYEHHOTO
3HAUEHUs U3HCa MPoOa Maciia UCIBITHIBAETCS HAa TPEXIIAPUKOBOM MallliHE TPEHUSI.

BriBogpbr:

1. HpI/IMeHeHI/Ie HpennaraeMoﬁ MCTOJUKHU IIO3BOJIACT OINPEACIUTh CTCICHb CTAapCHUSA
MOTOPHBIX Macell, UX BSI3KOCTb, COCTaB MPOAYKTOB CTapeHMsI, IPOTUBOM3HOCHBIE CBONCTBA OT
KOHIEHTPAallul NPOAYKTOB CTapeHUs, IO KOTOPOW MPOTHO3UPOBATh TPUOOTEXHUYECKHE
napaMeTpsl paboTaBIIEro Macia.

2. llpuBeneHHBIMU HCCIEAOBAHUSAMU YCTAHOBJIEHO, YTO MPHU OTPAOOTKE CHHTETUYECKUM
MacjioOM HMHCTPYKTUBHOTO CpOKa KIMMAaTUYECKHE YCJIOBUS SKCIUTyaTalldd HE3HAYUTEIbHO
BIMSIOT HA MEXAaHHW3M CTAapeHHsl Macliia, OJJHAKO yBeJIMYeHHe pecypca B 1,5 pas3a BbI3bIBaeT
0oJiee HHTEHCUBHOE CTapeHHe Macia B 3UMHUN MEPUOJI HKCIUTyaTal[MH 3a CUET KOHJCHCAIIUH
BJIard MpH MycKax JBUraTesIsl, BEI3bIBAIOIIEH OMBUICHUE PUCAIOK.

3. Bs3kocTh Macna B JIETHUM TEpPUOJ JKCIUTyaTallMM JABUTATENs YBEIWYUBaeTcs Oosee
WHTEHCUBHO, YeM B 3UMHHI, YTO OOBSICHIETCS TEMIEPATyPHBIM PEKHUMOM PabOTHI ABUTATENS U
JECTPYKIMEN BA3KOCTHON MPHUCAIKH.



