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Biausinue npuMecH BOAbI HA BA3KOCTh MUKPOHHBIX MPOCJI0€K CHHTETHYECKUX
MaceJ HA OCHOBeE NOJINAJIb(a0JePUHOB U MOJIUTTUKOJISA

IIpumecsb 600bl 8 cuHMEMUYECKUX MACIAX HA OCHOBE NONUSTUKONA U NOAUATbPaoNedUHO8
NO-PA3HOMY CKA3bIBACMCS HA PeoNocUU UX MUKPOHHBIX NPOCI0EK MeNCOy CMATbHbIMU NOO-
Jodckamu. B makux npocnoiikax 6a3Kocms 3a600CKUX Maces OmMau4aemcs Om 6a3K0Cmu, yKa-
3b616AEMOTL 8 UX NACNOPMHBIX OAHHBIX, U 3A6UCUM OM CKOPOCMU CO8U20801 Oedhopmayuu. Imo
00BACHACMCSL CMPYKMYPUPOBAHHOCHBIO MACISHBIX NPOCI0EK — HANUYUEM 8 HUX OPUCHMUPO-
BAHHBIX NPUNOBEPXHOCMHBIX NOJUMONEKYJIAPHLIX Cl0e8, ONpedesiouux NpOMmuEoUsHOCHble
ceolicmea cMasku 6 pescumax cmeuannoz2o mpenus. Ilpu oobasnenuu 600vt (00 Cos ~ 1%)
8A3KOCMb NPOCI0EK NOHUNCACTNCS, YMO CEA3bIBACMCS C PA3PYUEeHUeM MaKux cioee 6 Hux. /[na
aUohobHO20 Macia Ha ocHoge NoauUanlbhaoiehuHos OanbHeulee NOBbIUEHUE KOHYEeHMPayuu
600bl NOHUICAEM €20 BA3KOCMb, YMO MOMNCem NPUEECMU K PEe3KOMY 803DACMAHUI0 U3HOCA
mpuboysna. /[nsa macia Ha ochoge noaueauxons maxoe nogvluierue (00 Co ~ 10%) npusooum
K 06pa308anuio CMoUKUXx dMynsCUll, 6a3KOCMb KOMOPbIX He 3a8UCUM OM KOHYEHMpayuu 60-
Obl, He HapYuias €20 HOPMAIbHBIU IKCIILYAMAYUOHHBLU PEHCUM.

Copeprxanue BOAbI B Macjaax — OJJUH M3 OCHOBHBIX MX OpaKOBOYHBIX MOKa3aTe-
7€, sSBIseTCS BaXHBIM (DaKTOPOM, CYIIECTBEHHO YMEHBIAIOIIMM CPOK IKCILTyaTa-
1uu y3i10B Tpenus [1 — 4]. [IpousBoauTenn Macen yCTaHABIMBAIOT CTPOTHME HOPMBI
MaKCHUMAaJIbHO JTIOMYCTUMOW KOHIIEHTPAIlMW BOJBI B HUX, OJHAKO, B 3aBUCUMOCTH OT
YCJIOBHM JKCIUTyaTalldd, 5T HOPMBI CYIIECTBEHHO OTJIMYarOTCS. Tak, B MOTOPHBIX
Macjlax MaKCMMAaJIbHO JIOIyCTUMasi KOHUEHTpauus coaep:kanus Boabl Cos < 1%. Ee
HaJIM4Me 3HAYUTEIHHO BIMSIET HA aHTU(PUKIIMOHHBIE CBOMCTBA Macell, YCKOPSs Mpo-
IIECC OKHUCJICHMS, BBI3BIBACT THUAPOJIU3 THAPOJIUTUYECKH HEYCTOWYMBBIX KOMIIOHEH-
TOB MacJia, B YaCTHOCTH, NMPUCAJIOK — coJield meTauioB [5]. [Ipu B3aumoneiicTBuu ma-
CeJ ¢ BOJIOM 00pa3yroTcs HEYCTOMYMBBIE CMECH, OITACHOCTDH MOSIBJIEHUS KOTOPBIX 3a-
KJIFOYAeTCS B BBIMBIBAHUHW MPHUCATOK W YMEHBIIEHUU BSI3KOCTH 3a CUET MOBBIMICHUS
TEeMITepaTyphbl B 30HE KOHTAKTa, YTO MOXKET MPUBECTH K MPOJABIUBAHUIO MACIISTHOM
IJICHKH, KaTacTPOPUISCKOMY M3HOCY TPYIIUXCS JACTAIed MEXaHHW3Ma M BBIXOAY €ro
u3 ctpos. K Takum maciam OTHOCSITCSI, B YaCTHOCTH, CHHTETUYECKUE HA OCHOBE I1O-
nuanbQpaosiepUHOB.

OpHako cylecTByeT W IpyIllia Maces, BoJa B KOTOPBIX SIBISIETCS HEOThEMJIE-
MbIM 3eMeHTOoM [5]. Takue macia, MOMUMO CBOEr0O OCHOBHOTO (PYHKIIMOHAJIBHOTO
HA3HAYCHUS — TPEIOTBPAIICHHUS KOHTAKTa TPYIIUXCS JIeTajeH, eIlie CayKaT W IS
TEIJIOOTBOAA W3 30HBI B3auMojeicTBusA. OOecrieyeHue CTOMKOCTH TaKMX CMecei
IPOMCXOJIUT 332 CYET BBOJA B Maciia SMYJbraTOPOB (COJM >KUPHBIX U HapTEHOBBIX
KHCJIOT), B pe3yJIbTaTe YeTr0 BO3HUKAIOT YCTOMYNBBIC OOpaTHBIE AIMYJIbCUU (B/M), CTa-
OWJIM3UPOBAHHBIEC MbLJIAMU C TOJIMBAJIEHTHBIM KaTUOHOM — Ha MOBEPXHOCTHU Kareaek
BOJIbI TPOTEKAET aICOPOIIHS MOJMSIPHBIX KOHIIOB JUIMHHBIX ¥ TUOKUX YTIE€BOJAOPOIHBIX
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Y4aCTKOB MOJIEKYJI MblI [6]. Takue nucnepcHble CUCTEMBI arperaTUBHO YCTONYUBHI,
T.K. KaleJdbKH OKa3bIBAKOTCA W30JIMPOBAHHBIMM OJIHA OT JPYIOW, U NPU MEXaHUYe-
CKOM TepeMEIIMBaHNN PABHOMEPHO PACIIPEICNISIIOTCS B BOJE, 00pa3ysi CTaOWIbHYIO
AMYJBCHUIO, B PAJIE CIYy4YaeB C MOBBIIICHHOW, IO OTHOUIEHUIO K KOMIIOHEHTaM CHUCTE-
MbI, BSI3KOCTbIO [7]. I[IpuMepoM Takux macen SIBIAIOTCS BBICOKO TMTPOCKOTUYHBIC
CUHTETHYECKHE Macia Ha OCHOBE IOJMUIVIMKOJIEH, IIMPOKO NMPUMEHSIOIIMECST B pas-
HbIX oTpacisix npomsbiiuieHHocTH (COX, mng cMa3ku MOJUIMITHUKOB, HACOCOB, B
LUPKYJSIUOHHBIX CUCTEMAaxX CMa3Ku KOMIIPECCOPOB). B cucremax cma3ku ABurare-
Jel MPUMEHEHHE Macesl Ha OCHOBE IOJIMTJIMKOJISL, OAHAKO, HETOIYCTUMO BBHUJY BbI-
COKOM KOPPO3MOHHOM aKTMBHOCTH B IIPUCYTCTBUU IIPOJTYKTOB CTOPaHUs TOILJIMBA.

N3menseTcs ¢ nonagaHueM B CMa304HYIO KUIAKOCTb BOJBI M TAKOE BaKHEUILIEE
AKCIUTYaTallMOHHOE CBOMCTBO Maceid Kak MX BS3KOCTh [8]. HopMmanbHBIN pexuM y3-
JIOB TPEHHSI BO3MOKEH JIMILb B ONMPEAEICHHONW 00JIaCTH KaK TeMIEepaTypbl, TaK U Bs3-
KOCTU (CYLIECTBEHHO 3aBUCUMOM OT Temmeparypbl) cMma3ku. Iloatomy pabouue na-
pamMeTpbl Macjia — BSI3KOCTbh M MHAEKC BSI3KOCTU — €ro 00s3aTesibHblEe MaclOpTHBIE
JNaHHble. ECTECTBEHHO, UTO ATH MapaMeTPhl XapaKTEPU3YIOT 3aBOJICKOE MACIIO TOJBKO
JUIIb 10 MAKCHUMAJIBHO JOITYCTHUMBIX MOCTOPOHHUX MPUMECEN B HEM, B YACTHOCTH,
KOHIIEHTpanuu BoAbl. HOpMBI ee noIycka ONnpenesnstoTcss IPOU3BOAUTEISIMH TTOCIE
YCTAHOBJICHUSI CTENIEHU BIIMSIHUSA BOJbI Ha 3TH napamerpbl. OIHAKO, KaK BA3KOCTb
Macja U UHJEKC BSI3KOCTH, TaK U YCTAaHOBJIICHHOE BIUSHUE HA HUX NpuMecel (U Bo-
IIbl, B YaCTHOCTH) ACUCTBUTENbHBI JUIIb AJI1 pab0Thl TPUOOY3J1a B PEKUME KUAKOCT-
HOT'O TPEHHUs, KOTJla TPYIIMECS MOBEPXHOCTU MOJHOCTBHIO Pa3/IENIEHbl CIOEM Macia
tonmmHor D > 1 + 2 mkm. B pexkumax cMemaHHOW cMa3KH, KOrJa TOJIIMHA MaCs-
HBIX MTpociioek He3HauuTenbHa (~0.1 = 1 MKM), BA3KOCTb U €€ MHJEKC OTJIMYaIOTCs OT
NACHOPTHBIX JAHHBIX, MOJIYYSHHBIX JIsI «OOBEMHOT0» Macja, CBOMCTBAa KOTOPOTO He
U3MEHEHB! BIMSIHUEM MOBEPXHOCTEH, ee OrpaHMYMBAIOLIUX: B MaJIOM OOBEME KHJI-
KOCTb, B pe3yJibTaTe EHCTBUS CTEHOK, U3MEHSET CBOM (pusmueckue cBoicTBa. Cro-
COOHOCTh TaKUX TOHKUX MACIISIHBIX MPOCIOEK K CTPYKTYPUPOBAHHHUIO U O0YCIIaBIIH-
BaeT HEOOXOAMMYIO aHTU(PPUKITMOHHOCTH MMOBEPXHOCTEN TpeHus [9].

CrpykTypa B IJIEHKE U30TPOMHON KUJIKOCTU MOXKET MPOSIBUTHCSA, B YACTHOCTH,
BCJIEACTBUE HAJMYMUSA HA OTPAHUUYMBAIOIINX €€ MOJI0KKAX CTPYKTYPHO M3MEHEHHBIX
MPUCTEHHBIX MUTponHO-)kuaKkokpuctaminaeckux (3XKK) cnoes [10]. B psae padot
[9, 11, 12] Obu1a ycTaHOBJIEHA B3aMMOCBSI3b TAKUX CJIOEB CO CMa304YHOM CIOCOOHO-
CTBIO U OBUIO MOKAa3aHO, YTO MOCIEIHSS ONPENEISIETCS HE TOJIBKO MPHUCAIKaMH, BBO-
JUMBIMH B Macia JJis yIy4YlIEeHHs] UX JKCIUTYyaTallMOHHBIX CBOWCTB [13], HO u neru-
poBanueM [IAB, cnocoOctByromumu opranuzanuu KK B npocioiikax. Ilpucanku
ITAB u cOOTBETCTBYIOIIAS MOATOTOBKA TBEPABIX MOMJIOKEK TPUAIbl TPEHUS BIUSIOT
Y Ha TUI OpUEHTAluu (TOMEOTpONHbIN uin miaHapHbii) mojekyn XK cios [11].

BnocneacrBuu Obuta ycranosineHa [14, 15] npsamasi B3aMMOCBA3b MEX]Y CTPYK-
TYPHOU YMOPSAAOYEHHOCTBIO npocioiiku ¢ KK crnosiMu u ee BA3KOCTBIO — MOSIBJIE-
Hue DXKK cioeB npuBoauT K OTINYUIO 3PHEKTUBHON BA3KOCTH TaKOW HEOJHOPO-
HOM TMPOCIIONKH OT BSI3KOCTH Maciia B «oObeMe». Tak, roMeoTponHasi OpueHTalus
mosiekynl DXKK ciost B mpocioiike moBbIlIaeT (M TeM 3HaYUTEIbHEH, YeM TOHbIIE
MPOCIIOiKa U, COOTBETCTBEHHO, Bhile a0 DXKK B Heil) ee BA3KOCTH, a MIaHapHas,
HAIllPOTHUB, MOHWKAeT. MHasg TemmepaTypHas 3aBUCHMOCTbh BA3KOCTH CTPYKTYpPHpPO-
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BAaHHBIX CJIOEB OMPEAENSIET UHAECKC BSI3KOCTH MPOCIONKH, OTIIMYAKOIIUICS OT yKa3bl-
BAeMOro i 3KCIUTyaTaluu Maciia B ero nacrnopre. CTpyKTypupOBaHHOCTH IpO-
CJIOWKHU MPUBOJUT U K HEHbIOTOHOBCKOMY XapaKTepy €€ TEUECHHUS — HEeXapaKTEPHOU
JUISE Maclia B «00beMe» 3aBUCUMOCTH BSI3KOCTU OT CKOPOCTH CIBHUTOBOU nedopma-
1007058
ITosTOMYy M3MeEpEHHE TAKOIO YyBCTBUTEIBHOTO K TOJIIMHE IIPOCIIOWKH, €€ Te-
YEHUIO U TeMIepaType CBOMCTBA Macijla KaK BSI3KOCTb U YCTAHOBJICHUE BIIMSHUA Ha
Hee ATUX U UHBIX (PaKTOPOB (CoAep:KaHUE MEXaHUUECKHUX MPUMECEH, BOMIbI, J00aBKU
cepbl U Gpocdopa, mporpesa U MaTepuaia MOJI0KKH) UMEHHO B TOHKUX MPOCIIOMKaX,
«paboTaOIIMX» B PEANbHBIX YCIOBUAX JKCILTyaTallMd, O€3yCIOBHO, AKTYyaJbHO B
IIPUKJIATHOM OTHOILIEHHH. TeopeTnuecKkoe 3HaueHNe TAKUX UCCIIETOBAHUN COCTOUT B
BO3MOKHOCTH HCIOJIb30BAHUS PE3YJIbTATOB M3MEPEHHU CTPYKTYPHO UYyBCTBUTEIb-
HOU BsizkocTu mpociioriku ¢ DXKK crnosiMu 11s1 yCTaHOBIIEHUS! CTPYKTYPHBIX OCOOCH-
HOCTEH MOCIEAHNX, BIAUSHUSA HA HUX T€X K€ U Jp. (PAaKTOPOB, YTOUYHEHUS NPEICTaB-
neHuit o npupoe u opranuzanuu XK cocrosaus.
C ucnons3zoBanueM meronaa [16] — u3MepeHnss ONTUYECKON aHU30TPOIUH B TOH-
KUX Tnpocionkax xugkoctu, C.A. XaHMamMeIOBBIM C COTPYAHUKaMU yCTaHOBJICHO,
YTO BOJa OTPHIATENBHO CKa3bIBAETCS HAa OPHEHTALMOHHOW YNOPAIOYEHHOCTH M
TOJILIMHE MPUCTEHHBIX CTPYKTYPUPOBAHHBIX CJIOEB MHUHEPAIbHBIX Macell. OIHako
CYILIECTBEHHBIM HEAOCTATKOM 3TUX OMNBITOB OBLJIO TO, YTO OHH MPOBOJUIUCH B CPaB-

HUTENBbHO TOJCTHIX (D 2 15 MKM) mpocioiikax ¥ MpU OTCYTCTBUU TE€UEHHS B HUX.
Peanbhbie ke y351bl TpeHUs paOOTAIOT B PA3JIMUHBIX PEXXUMAX CMa3KH (B TOM YHUCIE U

cMmeniaHHoM, ripu D < 1 MKM), Tpy HOPMaJIbHBIX U TAHTCHIIMAIbHBIX HANPSIKEHUSIX B
IPOCTIONKE (32 CUET CIBHUTOBBIX AedopmMalinii, 00yCIOBICHHBIX MEPEMEIICHUEM TPY-
IIMXCS MOBEPXHOCTEH OTHOCUTEIBHO JIPYT APYyTa).

Binsinue npuMecu BOJIbl Ha BA3KOCTh MUKPOHHBIX MTPOCIOEK CMAa304YHbIX CHHTE-
TUYECKUX Macell B paboTe UCCIIeI0BAIOCh YCTAHOBICHUEM PEOJIOTUYECKUX KPUBBIX —
3aBUCHUMOCTU «3(P(PEKTUBHON» BA3KOCTH Mogg [15] TaKMX IMPOCIOEK OT CKOPOCTH
CABUTOBOHU JedopMaliii B HUX MpU pasHor 00bemHON KoHIeHTparuu C,s % BOJIBI,
n00aBisieMol B mpenapat. M3MepeHus BSI3KOCTH Msyg¢ Mpociaoek (ToamuHod D = 1.5
+ 50 MKM) U yCTAHOBJICHHE €€ 3aBUCHMOCTH OT CKOPOCTH CBMTOBOI'O T€YEHHS Y, C '
MPOBOAWIOCH POTAIMOHHBIM BUCKO3UMETPOM IO METOJIMKE, onucanHou B [15]. u-
HaMUYECKYIO0 TpHaay TPEHHUs MOJEIMpOBalia MPOCIOKa Maciia B pOTAllMOHHOW Hape
CTaJbHBIX KOAKCHAJIbHBIX IWIMHAPOB, MPU BPAIICHUU OJHOTO U3 KOTOPHIX B IMPO-
CJIOMKE YCTaHABIMBAJIOCH KY3TTOBCKOE T€UEHUE. 3HAUCHUS «OOBEMHOI» 1 BSI3KOCTHU
MpenapaToB, CTPYKTYPHO HE U3MEHEHHBIX MOBEPXHOCTHBIMU CHUJIAMU TOJIONKKH, OTI-
pEeAeNsUINCh KaNWUISAPHBIMU BUCKO3UMeETpaMu () ~ MM) U B «TOJCTBHIX» (40 + 60
MKM) IPOCJIOMKaX POTALMOHHOIO BUCKO3UMETPA. OTIMYHUE 1),¢¢ OT €TO 3HAUEHUS T)o B
«00BEME» — (Mypg/Mo # 1) CBUIETEIBCTBOBANIO O HAJTMYUM CTPYKTYPHI (M, COOTBETCT-
BeHHO DXKK clioeB) B mpocioiikax MCCIEAYEMBIX KHAKOCTEH. 3aBUCUMOCTh OTHOCH-
TEJILHOH BSI3KOCTH (154¢/T)0) TIPOCIOEK pazIuuHOM TommuHel D oT ckopoctu aedopmarmu y
VCTIOJIB30BAIACH JJIs1 OLIEHKU peoorndeckux xapakrepuctuk KK cios.

OnHuM U3 HaMpaBJIEHUN TOBBILIEHUS SKCIUTYaTallMOHHON HaJIeKHOCTH TPHOO-
COTIPSDKEHUHN SIBISIETCSl pa3paboTKa U BHEJPEHHE Maceil Ha CUHTETHMYECKOW OCHOBE,
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Puc. 1. 3aucumocms omHoCcumenbHoOU 83KOCMU MUKPOHHBIX NPOCIO0EK 3A800CKUX CUHMemuUYe-
CKUX Macel 0m NPUNONCEHHbIX CKopocmetl Oepopmayuil:
a —macio SAE 5W40, 6 — macno BP 180.
Tonwuna npocnoex D: A — 1.5 mxm; O — 4.5+50 mxm. T = 295+297 K.

00J1aIaloIuX JTYYITMMH, B CPABHEHUH C MacjaMU MUHEPaJbHBIMU, XapaKTEePUCTHKA-
MU. [I0 OTHOLIEHUIO K COAECPKAHUIO BOJbI B CHHTETUYECKUX Macliax, Kak ObLJIO CKa-
3aHO BBIIIE, €CTh JBa TUIA Takux Macell. [loaToMy B kauecTBe 0OBEKTOB HUCCIEAOBA-
HUsl ObUTH BBHIOpaHBI MOTOpPHOE cuHTeTHYeckoe maciio SAE 5W40 na ocHoBe mnonu-
anbdaonedunos (PAO) u komnpeccoproe maciao BP180 Ha ocHOBE MONIUTIUKOIISL.

Ha puc. 1 npencraBieHbl peoIOrHYECKHE XapAKTEPUCTUKU MUKPOHHBIX TIPOCIIO-
ek (D=1.5 £ 0.2 MKM) TakuX JBYX 3aBOJICKHMX Macell — UCXOMHBIX (0e3 mpuMecHu BO-
ITBI).

Kaxk cienyer us puc.1, Baskocts ToHkuxX (D~1,5 MxMm) npocioek uist macen SAE
5W40 (a) u BP 180 (6) mpu Manbix cKopocTsx AedopMaiuii BbIIIE BEIMYUHBI UX
BSI3KOCTU B «00BeMeE» Mg (Mygpe/No ~ 1.2 + 1.3 mpu y — 0). C yBenudeHneM CKOpOCTH
CABUTOBOH JieOpMaIIiK BSI3KOCTh YMEHBIIIACTCA U CTPEMUTCS K «0OOBEMHOMY» 3Ha-
YEHUIO (Nyge/ Mo — 1 mpu y ~ 4000 ch).

B 6onee «roncteix» npocinoiikax (D = 4.5 + 50 Mkm) Takue 3aKOHOMEPHOCTH
JUTst 000MX Maces OTCYTCTBOBAJIM: JakKe MIPU MaJIbIX CKopocTax casura (Y = 50 + 500
¢ ') K03 ULMEHT BA3KOCTH COOTBETCTBOBAJI €r0 3HAUCHHUIO B «00BeMe». I1oBbIIICH-
HOE 3HAYEHME BA3KOCTU IPOCIOEK TOMMMHOM D = 1.5 MKM CHMHTETHUYECKMX Maces
CBSI3aHO C HAJIMYHMEM B HUX CTPYKTYPHUPOBAHHBIX NpUNOBEPXHOCTHBIX JKK cioeB ¢
IPEUMYILECTBEHHO TOMEOTPOIHON OpreHTaleil moyieky. [Ipu Bo3pacTtanuu ckopo-
cTH caBUroBoit aedopmarmn (10 v ~ 4000 ¢ ') BI3KOCTb MPOCIOEK YMEHBIIACTCS [0
ee «00BbEMHOI0» 3HAYECHHS 1)g. DTO CBUIECTEIBCTBYET O pa3pyllieHUU Oosiee BI3KHUX
OXKK cnoeB — yMEHbIIIEHUH UX TOJIIUHBI U (WIH) YHOPSAIOYCHHOCTU U MPUOIHIKE-
HUW MPOCJIOUKHU KUIAKOCTU K €€ N30TPOITHOMY COCTOSIHMIO. OTCYTCTBUE TaKHX 3aKO-
HOMEPHOCTEM TSI TPOCTOEK TOIMUHON D > 5 MKM CBS3aHO C T€M, YTO BKJIaJl TOHKUX
CTPYKTYPHPOBAHHBIX CJIOEB, B CHJIy UX MAJIOM OTHOCUTEIBbHOW JIOJU B TAKUX «TOJ-
CTBIX» MTPOCIIONKAaX, HE OKa3bIBAET 3aMETHOI'O BIUSHUS HA UX PEOJIOTHIO.
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Puc. 2. 3asucumocms omnocumenbHoll 633K0CMU NPocioek monwunou D ~ 1.5 mkm cunmemuuye-
CKUX Macei 3a800CKUX U ¢ 006aeKkoii 600wl (~1%) om npunosicennvix ckopocmeii oegpopmayuii:
a—macno SAE 5W40, 6 — macno BP 180. A — Cy,;=0% (3a600ckoe);, ® — Cos~ 1%.
T=292+-300 K.

BBuay toro, yto Hanmuue cTpykrypupoBaHHbIX KK cioeB ObUTO yCTAHOBIEHO
B MPOCJIOKax macels TojamuHo D = 1.5 MkM, ucciienoBaHue BIUSIHUS KOHIIEHTpA-
LMY BOJIbI HA UX CBOMCTBA MPOBOJUIIOCH B MIPOCIOWKAX UMEHHO TaKUX TOJIIUH.

Ha puc.2 npencraBieHbl 3KCIIEPUMEHTANIbHBIE PEOJIOTHYECKUE KPUBBIE — 3aBU-
CUMOCTH OTHOCHUTEJIbHOM BSI3KOCTH IMpEnapaToB OT CKOPOCTH CIABUTOBOM nedopma-
MW, XapaKTepU3ylollue TaKue MUKPOHHBIE MPOCIONKH 3aBOJCKUX CHUHTETUYECKHUX
Macell ¥ ¢ IpuMechio BOJIbI (00beMHOM KoHIeHTparmeh Cys ~ 1%).

Kak crnenyer u3 puc.2, nob6asiaenue ~1% BoJbl MPUBOJUT K CYIIECTBEHHOMY H3-
MEHEHHUIO PEOJIOTHH MPOCIOEK UCCIEAyEeMbIX mpenapaTtoB. JJisi mpoCIOWKU Macia C
BOAOU KOA(DPUIIMEHT OTHOCUTEIHHON BS3KOCTH YK€ HE 3aBHCUT OT CKOPOCTH CJIBH-
roBoii AedopMaIiu, U BI3KOCTh MPOCIOEK COOTBETCTBYET €€ 3HAUCHHUIO B «O0OBEME
— Nop/Mo = 1. Takoll HBIOTOHOBCKUII XapaKTep TEUeHHs JKUAKOCTU ¢ Koddduiuen-
TOM, COOTBETCTBYIOIIUM €€ BSI3KOCTH B «00BEME», CBUJIETEIICTBYET O Pa3pyIICHUU
CTPYKTYPHOM YHOPSAIOYEHHOCTH MPUCTEHHBIX CIIOEB U UX H30TPOMHOCTH. JlecTpyk-
LUl CTPYKTYPBI CIOEB MOXET OBbITh 00YyCJIOBJIEHA MPOCTPAHCTBEHHOM MEpeopHeHTa-
UeH UX MOJIEKYJ, CJICICTBUEM KOTOPOM SIBISAETCS YXYAIICHUE TPUOOTEXHUUECKUX
XapaKTePUCTUK MACIISTHOU MPOCIOUKHU.

JanpHeliliee yBeIWYEHUE KOHIIGHTpAIlMUM BOJABI B IMpernaparax, OJHAaKo, IO-
pa3HOMY OTpPa3ujIOCh Ha PEOJOTHYECKUX XapPaKTEPUCTHUKAX MHUKPOHHBIX IMPOCIOEK
(D=1.5 mxm) macen Ha ocHoBe PAO u nonurnukosna. Ha puc.3 npeacraBieHsl ux 3a-
BUCHUMOCTH BA3KOCTH OT CKOPOCTH AedopManuii s KoHieHTpauuu Bobl Cys = 5%.
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Puc. 3. 3asucumocmv omHoCumenbHoU 83K0OCMU MUKPOHHBIX NPOCIoeK moawunou D ~ 1.5 mxm
cunmemuyeckux macen ¢ 0006askoti 600vl (Cos = 5%) om npunoscenHvix ckopocmeti oegpopma-
yuii: O - macno BP 180; m — macno SAE 5W40. T = 292+300 K.
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Puc. 4. 3asucumocms ko3¢hpuyuenma omHocUmMenbHoU 8s3K0CMU NPOCIOUKYU MOIUU-
Hou D ~ 1.5 MKM cunmemuuecko20 Macia Ha 0CHO8e NOAUTUKOJIA Om 00beMHOU KOH-
yeumpayuu 0obasnenHotl 600vl. T=292+298K.

Kak crnenyer u3 puc.3, noBbllIIeHUE KOHIIEHTPALIMKM BOJIbI JIJIsi Macjia Ha OCHOBE
PAO npuBoaut k ymensuieHuto (Ha ~ 10%) ero «o0beMHOI» BA3KOCTH B CPABHEHUH
C 3aBOJICKUM (0€e3 mpuMecu BOABI) MACIoM (Myy¢/Mo = 0.9). Hanpotus, g macna Ha
MOJIUTJIMKOJIEBOM OCHOBE, YBEJIMUECHHUE B HEM KOHIICHTPAIIMM BObI MOBBIIIAET BSI3-
KOCTh IIPOCJIOMKH IO OTHOIICHUIO K €€ «00beMHOMY» 3HaueHut0. C pocTOM CKOpOC-
TH CIBUIOBOI'O TE€YEHHs, KaK U paHee, «3(P(PeKTUBHASD» BAZKOCTBD Ty4¢ YMEHBIIACTCS U
CTPEMHTCS K «OOBEMHOMY» 3HAYCHUIO.

CHmkeHure BsI3KOCTH cMecH Macia Ha ocHoBe PAO ¢ Bozioit MOKeT ObITh 00bsIC-
HEHO CYIIECTBEHHBIM BJIMSHUEM MAJOBS3KOrO (B COTHM pa3 MEHbIIEH BSI3KOCTH)
KOMITOHEHTa Ha OOIIyI0 BS3KOCTh cHUCTEeMbI. [lOBBINIEHHOE € 3HAYeHUE BSI3KOCTHU
MIPOCIIONKN Maciia Ha OCHOBE TOJIUTJIMKOJISA W CJIA00BBIPAKEHHBIN HEHBIOTOHOBCKHIMA
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XapaKTep TeUEHHUS SMYJIbCUU MOXKET OBbITh OMKCAH B paMKax KJIaCCUYECKOW peoJioru-
YeCcKOM Mojenu DWHIITEHHA JUisl TeUeHUs] BOJIHO-MACISIHOW SMyJbCUM [6]: Hanuuue
YaCTHI] IUCTIEPCHOM (a3bl (MUKpOKAIEIbh BOJIbI) BEAET K YBEIIMUEHUIO BSI3KOCTH.

JIJ1ist yCTaHOBJIEHUSI MAKCUMAJIBHO JOMYCTUMOM KOHIIEHTPAIIMK BOJBI B Macie Ha
OCHOBE TOJUTIUKOJS, TIPU KOTOPOM MPOSBISIOTCS HAOII0/IaeMble PEOJOTUUYECKUE
0COOEHHOCTH, UCCIIEIOBAIIOCH BIMSIHUE Ha €0 BA3KOCTh colepkaHus Boabl. Ha puc.4
IpeACTaBlIeHa 3aBUCUMOCTb KOX(P(MHULIUEHTA OTHOCUTEILHOM BA3KOCTH Msge/Mo MPO-
cioiiku macia tonmuHo D = 1.5 mxM ot koHueHTpanuu (Cyg, %) coaepkaiieiics B
Hel BOJIbI.

HaGmogaemoe (puc.4) Bo3pacTaHue BSI3KOCTU MPOCIONMKH MPU YBEIUYCHHUH
npumecH Boabl (10 Cys~10%) MOKeT ObITh CBA3aHO C MOSABICHUEM €€ MUKPOKAIIEIeK
(koanecueHlMs) U UX yKpynHeHueM. JlanbHeillee pocT KOHLIEHTpauuu (HayuHas C
Co6>10%) mpuBOIUT K MOHMIKEHHUIO BSA3KOCTH, YTO MOXKET OBITh OOBSICHEHO MEepPexo-
JIOM KOQJIECLIEHIIUU K PACCIOCHHUIO M 00pa30BaHUIO JIBYX Makpoda3s: Macio U BOJa.

CraluibHOE 3HaYEHHE BA3KOCTH Macjia Ha OCHOBE IMOJIMTJIMKOJIS JaXke MpH 3Ha-
YUTEJIIbHOM OTJIMYMU OT JOMYCTUMOTro (YCIOBUSMH JKCIUTyaTallud) COJEPKaHHS B
HEM BOJIbl BBITOJHO OTJIMYAET 3TOT TUI Macila B CPABHEHUU C MUHEPAIbHBIMU U CUH-
teTndyeckuMH Ha ocHOBe PAO. OnHako, KaKk OBIIIO OTMEUEHO BBIIIIE, HCIIOJIH30BAHUE
TUTPOCKOMUYHBIX MACeJl Ha OCHOBE MOJIUTIIMKOJIEH B KaU€CTBE MOTOPHBIX HENOIyC-
THUMO.

Takum 00pa3oM, B UCCIIEIOBAHUSX BSI3KOCTHBIX XapaKTEPUCTUK TOHKUX MPOCIIO-
€K CUHTETHYECKUX Macesl Ha ocHOBE PAO M MONMIIMKONIS yCTAaHOBJIEHO, YTO COAEP-
xaHue Boabl (Cys ~ 1%) oTpuLIaTeIbHO CKA3bIBAETCS HA CBOMCTBAX UX MPUIIOBEPXHO-
ctHeIX D2KK ciioeB, BbI3bIBass YMEHbIIEHUE KaK TOJIIHMHBI, TAK U CTPYKTYPHOU ymo-
PAJOYEHHOCTH B HUX. JTO BIEYET 32 COO0M yXyIIIEHHE TPUOOIOTHUECKUX MTapaMeT-
POB Y3JIOB TpEHHs, paldOTAlOUIMX B peXuUMax rpaHM4yHor cMmasku. llocimenyromiee
BO3pacTaHue MpUMecH Bojbl B 1M0PoOHOM Macie Ha ocHoBe PAO BeneT Kk JanbHei-
1IeMy NOHMKEHHUIO €ro BS3KOCTH. [[1 Maciia Ha OCHOBE MOJIUTJIMKOJIS TaKOe BO3pac-
tanue npumecu BoJbI (10 Cys ~ 10%) npuBoaUT K 00pa30BaHUIO YCTOMUYMBBIX BOJIHO-
MAaCJISIHbIX AMYJIbCUI CO CTAOUIIBHBIMU BSI3KOCTHBIMHU XapaKTEPUCTUKAMU, U MIOTOMY
cnabo oTpakaeTcs Ha MCXOAHBIX SKCIUTyaTalMOHHBIX MapaMeTpax Y3JI0B TPEHHs, B
YaCTHOCTHU, IPU UX BBIXOJIE HA TUPOJUHAMUYECKHUI PEXKUM.
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Sergiy V. Kiriyan, Boris A. Altoiz

Water additive effect upon micron interlayer viscosity of fully synthetic
poliglycol and polyalphaolefin oils

SUMMARY

Water additive in fully synthetic poliglycol and polyalphaolefin oils differently affects rheol-
ogy of their micron interlayers between steel substrates. Such industrial oil interlayers viscos-
ity differs from value stated in published data and depends on deformation rate. This may be
explained as oil interlayers structurization due to orientation wall-adjacent multilayers pres-
ence. These layers determine lubricant antiwear properties especially for compound lubrica-
tion rates. Water additive (up to C,, ~ 1%) results in interlayer viscosity reducing. This may
be explained as structural wall-adjacent layer destruction. Further viscosity reduction of lyo-
phobic fully synthetic polyalphaolefin oil, connected with water additive percentage increase,
leads to abrupt tribotechnical wear growth. Such water percentage increase (up to Cyo ~
10%) in poliglycol oils results in trice emulsion formation. Its viscosity doesn’t depend upon
water additive percentage; thus normal operating conditions are provided.

Kipian C.B., Anmoi3 b.A.

BrnuimB 1oMiliKy BoaM HA B'SI3KiCTh MiKPOHHUX NMPOIIAPKIB CHHTETHYHUX
MAaCTHJI HA OCHOBI moJtiajb(paoJsieiHiB i MOJITIIKOIsA

AHOTAIA

Jlomiwka 600u 6 cunmemuyHuUX MAacmulax Ha OCHOBI Noienikoas il noxianvghaonedinie
Mu. Y maxux npowapkax 6'szicme 3a600CbKUX Macmull 8i0pI3HAEMbCs 810 8'a3Kocmi, KA
BKA3YEMbCSL 8 NACNOPMHUX OAHUX, | 3anedxcums 6i0 weuokocmi 3cyeHoi meuii. Lle noschio-
EMbCA CMPYKMYPOBAHICINIO MACMUTIbHUX NPOULAPKIE — HAABHICIIO 8 HUX OPIEHMOBAHUX NPU-
NOBEPXHIX NONIMONEKYIAPHUX WApPis, SKi 00YMOGII0I0Mb NPOMUHOULYBATbHI GIACUBOCTI
3mMawjenHs 8 pexcumax 3miuanoco mepms. Ilpu oooasanni 600u (00 Cys ~ 1%) 6'azxicmo
NPOULAPKIB 3HUICYEMBCS, WO 368 A3VEMbCSL 3 PYUHYBAHHAM Makux wapis. s niogpobHoeo ma-
cmuia Ha ocHosi noiansaonehinie nodanvuie NiOBUUEHHA KOHYeHMpayii 600U 3HUNCYE T10-
20 8'3Kicmb, Wo Modice npusecmu 00 Pi3K020 3pOCMAHHI 3HOULY8aHHA mMpubogysia. /s ma-
cmuna Ha ochosi nonienikons maxe nioguuents (00 Cos ~ 10%) npugooums k ymeopenHio
CMILIKUX eMYabCill, 8'I3KICMb AKUX He 3aledcums 8i0 KOHYyeHmpayii 600U, He NopyuLyoyu oo
HOPMANbHUL eKCIILY AMAYItHULL PEHCUM.
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