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:‘)KCHJIyaTaIIHOHHbIe XaAPAKTCPUCTHKHU HOBBIX CMA304YHbLIX MATCPHAJIO0OB OoHoJI0-
IT'MYE€CKOIo IMpOUCXOKICHUA

B pabome uccnedosanvl xapakxmepucmuku cCMasvl8alouux C8EPXmMOHKUX C10e8 OUOCMA3KU
CMO uzeomoenennvix uz npubpedxcuvix eooopociei P.Morimorfis. O0HoOU u3 8adiCHbIX Ka-
yecme Macia AGNAemcs e20 MACIAHUCMOCb, CMAYUBAeMOCMb UM NOBEPXHOCMeEl nap mpe-
Hus. OHa cnocobcmeyem hopmMuposanuio Ha NOcieOHUux Heobxo0um OJisi HA0eHCHOU pabomol
mpuaodvl MmpeHusi YCmoudusou pas0eiumenbHol NIeHKU - HOBEPXHOCMHOMY ClO0 MOJEKYI C
OPUEHMAYUOHHOLL YNOPAOOUEHHOCBIO C NPOYHOCMBIO, HE0OXO0OUMOT 8 PEHCUMAX 2PAHUYHO20
mpenus. Cmpykmypuvie XapakmepucmuKky maxKux enumponHo-HCUOKOKPUCTALIULECKUX
(OPK) cnoes saenawomcs cywecmeeHHO BadCHbIMU NpU 8blOOpe CMA30YHO20 Mamepudaida.
Cmamuueckasn napa mpeHusi ucciedo8anacs ¢ NOMOWb0 ONMUYECK020 Memood UsMepeHsl
OUXpOUIMA NPUMECHO20 No2loweHUs. Boisagneno, umo eiuuuna napamempa nopsaoka u pas-
nosecnasn moawuna IPK cros CMO 3nauumensho eviute, uem 6 ClLOAX anupamuyeckux yaie-
80008, KOmMopbvle ABIAIOMCA OCHOBOU COBPEMEHHbIX MUHEPANbHbIX Macel. B ounamuueckoti
mpuaoe mpenus Uccie008anucCh peolocuiecKue XapaKkmepucmuKku cioes amozo cios. M3 no-
JIYUeHHbIX 3asucumocmett 3¢ppexmusnoco koappuyuenma eszkocmu cuos (¢ IPK crosmu)
om memnepamypel U CKOpOCMU CO8USA 8 HEeM, YCMAHOBIEHHbIe MU JHCe 3A8UCUMOCTIU OISl
monwunvl IPK cnos. Xapakmepnvie cmpykmypHuvle ocobennocmu IPK 6 cnosax 6uocmasku
CBA3LIBAIOMCS C OCOOEHHOCMAMU POPMUPOBAHUSL MOTEKVIAPHBIX ACCOYUAMO8 ONEUHOBOU KU~
C10Mbl, KOMOPAs ABNAEMCS 2IABHOU COCMABHOU YACMbI0 OUOCMAZKU.

BBenenue. CoBpeMEHHBIC MOIIHBIE YHEPTETUUECKHE YCTAHOBKHU (TJIABHBIM 00-
pa3oM Ha TPAHCIIOPTE) SBIISIOTCS KPYMHBIMH OTPEOUTEISIMU HE TOJBKO TOILJIMBA, HO
U psga Apyrux pabounx BEIIECTB, K KOTOPBIM B TIEPBYIO OYEPEIh OTHOCITCS CMa304-
Hble MaTtepuanbl. [Ipu 3ToM HamexHas u A3QGEeKTUBHAS dKCIUTyaTallus YCTAaHOBOK He-
BO3MOKHA 0€3 TEXHUUYECKOTO OOCTYKMBAaHUS €€ JIEMEHTOB, CBA3aHHOM C HEOOXO IU-
MOCTBIO MPABHJILHOTO MOAOOpa MaTEPHAIOB JIJII CMA30K HEKOTOPHIX Y3JIOB, KaK ca-
MHUX JIBUTATENeH, TaK U TEXHUUYECKUX CPEJCTB MX obOciyxuBaromux. CoBpeMEHHbBIC
pa3pabaTpiBacMble TEXHOJIOTHYECKHE CMa304HBbIC CPEACTBA JOJKHBI 00JIalaTh HE
TOJILKO JOCTATOYHO BBICOKMMH CMAYHMBAIOIIMMH, CMA304YHBIMH M OXJIAXKIAIOIIHMMH
CBOWMCTBaMHU, HO M YJOBJIETBOPATH APYTHUM JKCILTyaTallHOHHBIM TpeOOBaHUSM — Ta-
KM, KaK HE TOKCHYHOCThb, aHTUKOPPO3WOHHOCTb, CTAOMIIBHOCTHH OaKTEPHOCTOM-
KocTh [1,2]. TIoBBIIIEHHBIN pacxoa CMa304YHBIX MaTEPHAJIOB 00YCIIaBIMBAET HEOOXO-
TUMOCTh MX PEIUPKYISIIUU (C JTOMOJHUTEILHON (UIBTpAIeil Tocie MepBUIHOTO
UCIoNb30Banus). OHAKO TIPH 3TOM TaKHE MaTEPHAIBI JOJHKHBI 00J1a1aTh TeMITepa-
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TYpPHOU CTOMKOCTBIO, a npoliecc GUIbTpallui HE JOJDKEH U3MEHSITh X OCHOBHBIC Xa-
PAKTEPUCTUKH.

B nHacTosiiee BpeMst yCIenHo pa3BUBalOTCs HOBbIE TEXHOJIOTUHA CUHTE3a BO300-
HOBJISIEMBIX TOIUIMBHO-CMA304YHBIX MarepuajioB. McxoaHble OMOKOMIOHEHTHI 00Y-
CJIaBJIUBAIOT OTJIMYHME UX COCTABA U XapaKTEPUCTHUK OT TPAAULIMOHHBIX COBPEMEHHBIX
MaTepHuasoB, MOJYYEHHBIX MepepadOTKOM UCKOMIAEMBIX pecypcoB [3], mosTomy mpe/i-
CTaBJIAETCS BAXKHBIM U aKTyaJIbHbIM UCCIIEJOBAHUE CBOWMCTB 3TUX MaTepuaioB. B ya-
CTHOCTH, TMPAKTUYECKUN HHTEPEC MPEJCTABIISIET HCCICIOBAHUE BJIMSHUS CBOWCTB
0Cc000ro MPUIMOBEPXHOCTHOTO COCTOSIHUS B MPOCJIOKMKAX CMa3KH TpUaJ TPEHUS Ha Xa-
pakTep X PyHKIIMOHUPOBAHUS.

N3BecTHO [4], 4TO B HEKOTOPBIX OPraHUYECKHUX KUIKOCTAX, K KOTOPBIM OTHO-
CATCSI 1 CMA304YHbIE MaTe€pUalIbl, IPU ONPECTCHHBIX YCIOBUIX (HAJIMUKE aKTUBHBIX
MMOBEPXHOCTHBIX aJICOPOITMOHHBIX LIEHTPOB U aHU30METpHUsl (POPMBI MOJIEKYJT BOJIU3U
MOBEPXHOCTU MOJIOKEK BO3MOXHO 0Opa3oBaHHE TOHKUX OPHEHTAIIMOHHO-
YHOOPSAOYECHHBIX MPUIIOBEPXHOCTHBIX CIIOEB — AMUTPOMHO-KUIKOKPUCTATUITMYECKON
(OXKK) da3zsl [5], KOTOpBIE COCTOST U3OJIUTOMEPHBIX CTPYKTYp [6].«Bopcy mocnen-
HUX TIOBBIIIAET YNPYro-AeMnpupyomue CBONCTBA CMa304YHOIO0 MaTepHualia M, Kak
CJIEJICTBHE, €r0 CONPOTUBJICHUE HOPMAJIbHBIM Harpy3kam (IpensTCTBYIOT MpOJAaBiIu-
BAHUIO CMAa3bIBAIOIIEH MPOCIONKH B PEKHUME KaK CTAaTUYECKOM, TAK U FPAHUYHOTO
TPEHUs B paJualibHO HArpy>KeHHOM BajyB 000WMe, MOCKOJIbKY HECyIas CIoco0-
HOCTh CMA3bIBAIOIINX IUICHOK MCUMCISIETCS ASCATKAMH THICSY KHJIOTPAMM HA CM’
[7D).

Hcnonb3yemple B HACTOSIIEE BPEMS MUHEPAJIbHBIE CMa304HbIE Maciia OOBIYHO
MPEACTABISIIOT COOOM MEXaHUYECKYI0 CMECh HEAaKTHUBHBIX YIJIEBOJOPOJOB, BKIIIOYAS
OpraHUYECKUEe KUCIOThI, CMOJIBI U JAPYrUe MOBEPXHOCTHO-aKTUBHBIX BelecTBa. [lo-
ATOMY IMOYTH BCE CMa304HbIE Macjia 00pa3yloT Ha METAJUIMYECKUX MOBEPXHOCTSIX
AMUTPOIHO-KUIKOKPUCTAIIMYECKYIO TpaHU4HYyI0 ¢asy, obiianaromnlyto Oosee WiH
MEHEE MPOYHOU CBA3BIO C TOBEPXHOCTHIO U MPOAOJIbHOM Kore3ueil. dusnyeckue xa-
paktepuctuk I)XKK ciioeB B 3HAUMTEIBLHON CTENEHU 3aBUCAT OT JIEMEHTHOTO CO-
cTaBa cMa3Kd. MoJieKysibl U C(OPMHUPOBAHHBIE M3 HUX MOJICKYJISIPHBIE aCCOIMATHI
cMa3zoyHoro Marepuaia opueHtupytorcs B KK cioe oObrdyHO roMeoTporHo (Tiep-
MEHIUKYJISIPHO K TBEPJOW MOBEPXHOCTH), YTO MO3BOJISIET MPEACTABUTH JJIS HATJISAI-
HOCTH TakKo# cjoi B BujE «Bopca» (puc. 1). Ota runoresa BbeABUHYTAS B [8], HalIa
TeopeTuyeckoe 000CHOBaHME B pabote [6].

[Ipy OTHOCUTENBHOM NEPEMEIICHUH MTOBEPXHOCTEN TPEHUS "BOPCUHKHU'" KakK Obl
M3rubaroTCs B MPOTUBOMOJIOKHBIE CTOPOHBI, BBI3bIBas Je(opMainio Mpo0IbHOTO
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Puc. 1. Cxematnueckas cTpykTypa opueHTanuu Mosiekyin B KK cioe cmasku
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m3ruba Bekropa aupekropa (bendtypedeformation). Takolt «mepexocy o0ycliaBirBa-
€T MOBBIIICHUE CONPOTUBJICHUSI MJICHKU CKOJIbKEHHIO, @ HA BOCCTAHOBJIEHUE OPUCH-
Talliy OJIMTOMEPHBIX aCCOIMATOB B HCXOJHOE JO0 MEpPEMELIECHHUs MOJOoXKeHUue (I10
HOpMaJM K MOJJIOXKKE) —TpedyeTcsi HEKOTOpOoe, MHOTAa HE Majloe, BpeMs. AHU30-
TPOITHOCTh CMA304YHOI'0 MaTepHalia B IPAaHUYHOM CJIO€ IPUBOJIUT K TOMY, YTO B TaH-
IeHIIMAJILHOM HaIIPaBJIIEHUU «BOPC» M3rHOAETCs,a YaCTh OTOPBABIIUXCS OT HEro ac-
COLIMAaTOBYBJIEKAIOTCSI TEYEHUEM, CIIOCOOCTBYSI B JMHAMUYECKOM (DYHKLIMOHHPOBa-
HUU TPUOOCONPSIKEHUSI CHHXKEHUIO 3(P(EKTUBHOTO MOMEHTA TPEHUS.

[TosToMy Hammune B cMa3o4uHbIX MaTepuanax KK cioeB onpenenser ycioBus
Oe3aBapHifHON HKCIUTyaTallid U TOBBIMICHUS pecypca pabdOThl MEXaHHW3Ma 3a CYET
MUHUMU3ALMN U3HOCA €T0 Y3JI0B TPCHHS.

1. Uccaenyemblie mpenaparbl. VccienyeMasi cMa3zka OMOJIOTMYECKOTO TTPOUC-
XOXKJICHHS TPOM3BOJMIIACH IIyTeM IepepabOTKU  MHUKPOBOJOpOCIeH  Kiacca
P.morformis. E¢ xumuueckuii coctaB, onpeaeaeHHbI XpoMOTorpaduIecKy, mpe-
craBiieH B Tabymne 1 [9].Kak BugHO M3 TabaWIBl, OCHOBHBIM KOMIIOHEHTOM OHO-
CMa3Ku siBisieTcs ojienHoBas kuciora — Cy7H33COOH, Momnekyiia KoTopoil M30rHyTa
B BHje OyMepaHra, mo3TOMYy OYEBHMJIHO, YTO MHOTHE (PU3MUECKHE XapaKTePUCTHKU
JAHHOM CMa3KH OYyIyT MO00HBI CBOMCTBAM OJICMHOBOMW KHUCIIOTHI.

2. Metoabl ucciienoBanus. Baxxnenmmmu cTpykTypHbsIMH ITapameTpamu KK
CJIOSL SAIBJISIETCS BEJIMYMHA €TI0 PAaBHOBECHOW TOJIIMHBI d , U 3HAYEHUE IapaMeTpa

CTpyKTypHOro nopsiaka S. IIpy ycTaHOBJIEHMHM 3TUX BEJIWYUH HMCIOJIB30BAIUCH MO-
IU(PUIMPOBAaHHBIE [5] METOABI MCCIEA0BaHUS OPUEHTALIMOHHOW YNOPSA0YEHHOCTH,
cyuiecTBymolei B oo0beMe kiaccuueckux tepmorponsbix JKK. B namux uccrnenosa-
HUSX MPUMEHSUINCH JIBE€ METOAMKH:1) M3MEpeHus AUXpou3Ma MOTJIOoLIEHUsI(KaK He-
pa3pylarofii METOJ] ONTUYECKOTO 30HAUPOBAHUS) U 2) pOTALIMOHHON BUCKO3UMET-
pum.

Kak yxe ormeuanock B [10], cTpykTypa MaTpullbl OCHOBHOI'O COEAUHEHUS UC-
CJIeI0Bajach IyTEM U3MEPEHUS MOTJIOMIeHHS (B 001acTh aTMOC(EPHOTO yabTpaduo-
JieTa) IPUMECHOTO KPACUTENIs, PACTBOPEHHOTO B HEH (T.H. METOJ «TOCTh-XO3SHHY) .

Tabmuma 1. CoctaB 6mocmasku[9].

Ha3BaHne xoMIIOHEHTa — He- UYucno yrnepon- | OtocurensHoe | [lorpemHocTs
IPEAEIBHOMN )KUPHOU KUCIOTHI | HBIX aTOMOB U coaepkaHue, % | onpeneneHus,
JIBOMHBIX CBSI3€EH 107 %
[TaneMuTHHOBAS C16:0 2.65 S
[TanibMUTO-01EMHOBAS Clé6:1 0.48 2
CreapuHoBas C18:1 1.14 9
OneuHoBas C16:0 90.81 18
JlunonueBas C18:2 3.72 3
JInHonenoBas C18:3 1.19 4

1

Otka3s ot 6osee uHGOpMaTUBHOTrO [5, 11] aHamMU3a MEKTPOHHBIX MOJIOC COOCTBEHHOTO TOTJIOIIECHUS UCCIICe-
AYEMbBIX CMAa30YHBIX MAaTCPHUAJIOB CBA3aH C TCM, UTO UX MOJICKYJIbI HE COACPKAT [IBOﬁHI)IX XUMHNUYECCKHUX CBi-
3¢i,BCIIEICTBHE YETOITH TTOJIOCHI PACTIONOKEHBI B 00JIACTH BaKyyMHOTO yibTpaduonera (v>50000 cm™).
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IIpu nocratouHo# cTeneHu U30MOP(PHOCTH MOJIEKYJT MaTPHUIILI U MPUMECH (COIMOCTa-
BUMOCTU CTPYKTYpPHBIE XapaKTEPUCTUKH MX MOJIEKYJ) IMOJdydaeMas 3TUM METO0M
uH(popMaIus Takxke SIBISIETCS JOCTOBEpHOU. [IpuMeHsieMblii KpacuTeNb TOKEH Xa-
PAKTEPU30BATHCS BBICOKUMHU 3HAYECHUSIMU SKCTUHKIMU U PACTBOPUMOCTH. B oTiinune
OT UCITOJIb30BAHHOTO paHee B uccienoBanusx I2KK ciioeB HOpMalibHBIX aJKaHOB I1O-
MYJISIPHOTO OPTaHUYECKOTO0 KPACHUTEIS «CyJlaHa YEPHOTO»B KAUECTBE T'OCTSA IPHU HUC-
CJIEIOBAHUSIX TMPOCIIOEK OMoMaciia MPUMEHSUICS APYrod HM3BECTHBIM KpacHUTENb —
«CyJlaH KpacHbI» (MaKCUMYyM IIOJIOCHI nornomeHus A . =0.472 pym ). DTOT Kpacu-

TeJb, XOTSI U 00JIaJlaeT HECKOJIbKO XYIIeH CTENeHbI0 U30MOP(PHOCTH MOJIEKYJ, IO
OTHOIIIEHUIO K OCHOBHOW MAaTpHIE, HO CYIIECTBEHHO JIy4lll€ PacTBOPSETCS B HENl.
biiarogapsi BBICOKOM SKCTUHKIIMM 3TOTO KPACUTEN AaXKe MPU HU3KOW KOHILIEHTPAIuU
(C ~ 1 -2 BecoBbIX %) OBLIO BO3MOXKHO MPOU3BOJUTH HAJCKHBIC HCCIIECIOBAHUS
CTPYKTYpPbl TOHKMX MHKPOHHBIX MPOCIOEK U IMPU 3TOM HAIMYHUE BHEAPEHHBIX MOJE-
KyJl KpacHUTelsl MPU TaKUX KOHUEHTPALUAX MPAKTUYECKA HE BIUSIO HA CTPYKTYpPY
MaTpUIIbl UCCIETYEMBIX MPETAPATOB.

B o0eux MeTtoaukax MCMHOJB30BAIUCh padOUNE KIOBETHI, MOJICIUPYIOLINE TpUa-
Ny TPEHUS: UCCIEAYEeMbIC KUIKUE MPOCIONKHN Ipenapara, ObUId OrpaHUYEHBI TBEP-
JBIMU TOJIJIOKKAMU — JUAJICKTPUYECKUMU (KBapll) WJIM TMPOBOASIIUMU (METAJLI) IO
MIPUPOJIE.

B cnextpanbHbIX M3MEpEHUX (B OTCYTCTBUM T€UEHHUS MPOCIOUKHU, T.€. B CTATHU-
YECKOM pEeKHUME padOThl TpUa/bl) BEMYMHA MPUMECHOTO AMXpOU3Ma Ipernapara B
MIPOCJIOWKE OMpENesaIach €€ CKaHUPOBAHUEM «HA MPOCBET» MOHOXPOMATUYECKUM
CBETOBBIM 30HJIOM. Pa3HbIl THUN MOIJIOKEK U Pa3HOE YMCIIO aKTHBHBIX LIEHTPOB Ha
HUX, KOTOpPBIE WIpalOT OMPEACISIONIYI0 pOJib B CBOWCTBaX HHAyHHpyeMbix KK
cioeB [6], 00ycnaBIuBal CYIIECTBEHHO PA3IMYHYIO BEJIMYMHY PAaBHOBECHOM HMX TOJI-
muHbl d_ . [Ipn 3TOM B HCIIOIB3yeMO T€OMETPUH SKCIIEPUMEHTA He00X0auMa Ipo-

3pavHOCTh MoanoxkeK. i oOecniedyeHHs MPO3PaYHOCTH IMPOBOJAIIMX METaJUINYe-
CKHX TOMJIOKEK HAHOCUMBIH, BaKyyMHBIM TEPMUYECKUM HABUICHUEM Ha KBapIL CIIOH
HUXpoMa (C60: Ni40) GbLT ZOCTaTOYHO TOHOK (4 ~0.18 mxm). Bo Bcex skcrepumen-

Tax MpeABapUTEIbHO (POPMUPOBATACh KIMHOBUIHAS MPOCIOWKA KUIKOCTH, OJHAKO
croco0 ee hopMupoBaHUs ObUT Pa3IMYHBIM B 3aBUCUMOCTH OT BEJTUYMHBI PAaBHOBEC-
Hou TonmmmHbl DXKK cnos d . Ilpn uccnenoBanusax cyOMUKPOHHOHM ITPOCIIONKH, OT-

PaHUYCHHOM KBAPIEBBIMU MOJI0OKKAMH, OKHA KIOBEThI CKUMAJIUCH JIJIsi 00pa30BaHUs
KJIIMHOBUJTHOTO BO3JAYIIHOTO 3a3opa. [Ipoduib BO3MYIIHOTO KIMHOBHIHOTO 3a30pa
onpenensuics UHTephepoOMEeTPUUECKH CKaHUPOBAHUEM BJIOJIb KJIMHA Y3KHM MOHO-
xpomatuyeckuM (A = 0.5 um) cBeToBbIM 30H1I0M. [Ipu MccaenoBaHUsIX MPOCIOUKH,
OTPAHUYEHHON METAJUIM3UPOBAHHBIMU MOJIOKKAMH, MPUMEHSIINCh TOHKHE CIEHCe-
pBI (H ~11.0 MKM), 3aJa01I1Me TIPU PAaBHOMEPHOM CXKAaTUM JIMHEWHYKO KIIMHOBU/I-

HOCTh 3a30pa B auanazoHe 0+ A . 3aTeM 3a30pbl KaWUISIPHO 3alOJIHSJIMCH HCCIIe-
JIYEMOM KUIKOCTBIO.

[TosrydeHHBIE SKCIIEPUMEHTAJIBHBIC 3HAYEHUS IO CBETOIMPOMYCKAHUIO MTPOCIION-
K{ Ha JJIMHE BOJIHBI MAKCUMYyMa IOTJIOICHUS IPUMECH B 3aBUCUMOCTH OT TOJIIIUHBI
3a30pa MPeICTABISUINCH B MOTYJIOrapuMUUECKUX KOOpJAUHATAX C JIOMOJIHUTEILHBIM
HOPMHPOBAHUEM HA MAKCUMYM CBETOIPOITYCKaHHS, OTBEUAIOIIEE 30HE ONMTUYECKOTrO
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KOHTaKTa MoJIoKeK. M3 TakuxX 3aBHCHUMOCTEN ompenensiach JOKalbHas ()11 Kax-
JIoi TonKHe d) BEJTMYMHA ONTHYECKON MIIOTHOCTH npocioiiku D, , = f (d ) OtxkJi0-

HEHHME ATON 3aBUCUMOCTH OT JIMHEHHOM (popMblI 3aKOHA byrepa cBHUIETEIBCTBYET O
HEOJHOPOJIHOM CTPYKType — reTepo(a3HOCTH MPOCIONKH.

OOHOBPEMEHHO € ONTHYECKUMHU HCCIEIOBAHUSIMHU CTPYKTYpPbl HPHUCTEHHBIX
DK c10eB B TOHKMX CMa3bIBAIOIIUX MPOCIONKAX MPAKTUYECKU BaXKHBIM MPEICTAB-
JSAI0Ch U3YYEHUE X PEOJIOTUYECKHX XAPAKTEPUCTHUK, T.€. UCCIEAOBAHUE TUHAMUYE-
CKOTropexuma paboThl TPUAIbL. DTO CBSI3aHO C TEM, YTO UMEHHO OCOOEHHOCTHU PEOJIO-
IMYECKUX XAPAKTEPUCTUK CYIIECTBEHHBIM 00pa3oM BIUAIOT Ha paboTy y3JI0B TPEHHUS
MEXaHU3MOB II0CJIE IyCKa MociaeaHuX. I MpOBEeNEeHNs PEOJIOTMYECKUX N3MEPEHUM
MIPUMEHSIACh POTALMOHHAS Tapa CIENUaIbHO CKOHCTPYHUPOBAHHOTO MHUKPOBHUCKO-
sumetpa [11, 12], mogenupyromas yxe AMHAMUYECKYIO0 Tpuaay TpeHus. B pexume
KY3TTOBCKOI'O TEUEHHUS H3Mepsulach 3aBUCUMOCTbh 3(P(EKTUBHON BSI3KOCTHU TOHKHUX
(tommmHON d ~1+10 MKM ) TIpociioek mpernapaTta OT CKOPOCTH CIIBUTOBOM nedopma-
npn y (B muamasone y = 100+15000 ¢). TonmuHa mpociIoiiku B mporiecce H3oTep-
MHYECKOI0 SKCIEPUMEHTA (IIOCTOSITHCTBO TEMIIEPATYPBI TPOCIONKU (PUKCUPOBATIOCH C
To4HOCTHIO (.03 K 3ieKTpUuecKUM TEPMOMETPOM CONPOTUBIICHU) KOHTPOJIUPOBA-
JIaCh EMKOCTHBIM METOJIOM.

3. IlosryyeHHble pe3yJibTATbl U O00CYKIAeHUE. DKCIIEpUMEHTAIbHAS TOJIIINH-
Has 3aBUCHUMOCTb ONTHYECKOW IMIOTHOCTHU mpernapara 6uomacna u3 P. Moriformis
(PMO) 6bu1a u3mMepeHa HaMHU ISl MIPOCIIOEK, OTPAHUYEHHBIX JUAJICKTPUUYECKUM U
MPOBOASIIMMU MOJJI0KKAMHU, KaK 3TO MTOKA3aHO Ha pUC.2.

[IpuBeneHHass 3aBUCUMOCTD JJAa€T BO3MOXHOCTh OMPEACIUTh CPEAHEE 3HAUCHUE
nuHeHoro koddduimenTa noriomeHus ceerta w= D /d npocnoiikoi mpenaparta. B
00J1aCTH MaJIbIX TOJIIHUH MPOCIONUKH 3TOT KOIPMUIIMEHT MOHUKEH U OCTACTCS MpH-
MEepHO (B mpejienax dKCIEePUMEHTAIBHON NOTPEITHOCTH) MOCTOSIHHBIM, a 3aTeM, MpHU
MPEBBIIEHUH HEKOTOPOW KPUTUUYECKOW TOJIIMHBI MPOCIOWKN HAaYMHAET MOHOTOHHO
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% 0.5 1.0 15 d,mem

d, mem v
Puc. 2. DxcnieprMeHTalIbHBIE TOJIIMHHBIE 3aBHUCHUMOCTH ONTHYECKOW TioTHOCTH D(d)
pacTBOpa IPHUMECHBIX MOJIEKYJ KpacHUTelNsl «CyldaH KpacHBI» B Mpocioiike Ouomacia
PMO. Tewmreparypa — 20° C. ITpocioiika orpaHiueHa KBAPLEBBIMU (a) K METAILTH3HPO-
BaHHBIMH(0) mojio)kkaMu. KoHIeHTpalus roctst ¢ B EpPBOM ciaydae coctasisiia ~ 1.2%,
a B0 BTOpoM — ~1.46%.
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BO3pacTaTh, ACUMITOTUYECKH NPHUOIMKASACh K KOA(PPUIMEHTY NOrJIOMEHUs 00beEM-
HOM M30TPOIHOM KUIAKOCTH. JIOTMYHO NpPEIIONOKUTh, YTO CTPYKTypa MPOCIONKH
o6uomacina PMO moxeT ObITh, Kak U paHee, IPOMOJEINPOBaHa B BUJE CIOUCTOM re-
Tepoda3Hoi cTpyKTypbl. BOIM3U nooxkek popMUPYIOTCS TPUCTEHHBIE OPUEHTALIU-
oHHO ynopsaodeHHble KK ciou ¢ mpakTH4ecKH NOCTOSSHHBIM 3HAY€HUEM K03 Pu-
LMEHTa MOIJIOIIEHUSI U, COOTBETCTBEHHO, MOCTOSHHBIM MapaMEeTpoM Mopsiaka (Kak
MaTpHUILIbl, TaK U BHEAPEHHOTO B HEE «TOCTS»). DTU CIOU pa3lieeHbl LIEHTPAIbHOM
MIPOCIIONKON 00BEMHOM JKUJIKOCTU C HYJIEBBIM MApaMETPOM MOPSIIKA U TaKKe MOCTO-
SHHBIM KO3()(PUIIMEHTOM MOTJIONIECHUS.

DOKCnepruMeHTaIbHbIE KPHUBBIE HA PHC. 2 JAIOT BO3MOXKHOCTH ANMpPOKCHUMHPO-
BaTh UX JIOMAHBIMU JIMHUSMH (IBYMS JIMHEWHBIMU 3aBUCUMOCTSIMHU). Y TJIOBBIE KO-
(MLHEHTHl HAKJIOHA MPSMBIX, KOTOPbIE COOTBETCTBOBAJIM JIMHEUHBIM KO3 (HIIMEH-
TaM TOTJIOLIEHHUs, BRIOUPANIHUCH U3 YCIOBUS MUHMMyMa CYMMAapHOW JUCHEPCHH all-
IPOKCUMUPYEMOM 3KCIepUMEHTaNbHON 3aBucumoctu D(d). Yucnennoe nuddepen-
LIUPOBAaHUE HKCIEPUMEHTAJIbHOW 3aBUCHUMOCTU C Y4YETOM BbIOpaHHOW (opmbl am-
INPOKCUMALIUM TO3BOJIMJIA TMOJIYYUTh TONIIMHHYIO 3aBUCHUMOCTH JIOKAJIBHOTO KO3(]-
(duIIMeHTa CBETOIOTIIONICHHS B CClIelyeMoit pocioiike ouomacia PMO (puc.3).

OTO0 NO3BOJIMIIO YCTAHOBUTH CTPYKTypHBIE napameTpbl KK ciioeB B Kax1oM u3
ciydyaeB. B ciyyae IUAIEKTPUYECKUMX OTPAHMUYMBAOIIMX IOMJIOKEK 3HAUYCHMS JIM-
HeWHbIX Kod(duimentoB noriomenus npucteHHoro XK ciost u o6bemMHON U30-

TPOIHOM JKMIKOCTH COOTBETCTBEHHO paBHBI — p = 0.077 pm ™', 1, =0.134 pm™" a

paBHOBeCHas MPOTsbKeHHOCTh yaBoeHHoro DXKK ciost 6uomacia PMO cocrasnsier
~0.69 um . Torma TommuHa kaxaoro u3 DKK ciaoeB Ha MOIIOKKAX COCTABISET

~ (O.34i0.03) wn ui ~ 180 MOJIEKYJSIPHBIX CJIOEB OJICMHOBOM KHUCJIOTHI (KaK OC-

HOBHOT'O KOMIIOHEHTa CMECH OMOMaciia), a UX ynopsI04YeHHOCTh (ITapaMeTp MopsiiKa
TaKHX, YK€ CTPYKTYPHPOBAaHHBIX CIOEB, cocraBmster — S, <S, = =l-p /p, =

= (0.42 + 0.02). Ecnu cpaBHUTH 3TU 3HAUYE€HUA C pE3yJIbTAaTaAMU, IOJYYECHHBIMU IS

OXK cnoeB onenHOBOM KuCIOTBI Ha kBapue [10] - d,,~056pum mn
0.14 ; - .
If.._.-o....‘.!.,..._...f.'._‘.. 0.16 :r: :.-....-..o.f: ......
0.12 ; [
g ! - 0.14 =
3 E 1
g : > I
5 0-10 : £0.12 '
: 205-0.69 mem) = :
0.08 A LR 0010 Ii..l...... ....... . .!......,l:!. ﬁ
0-06, 0.5 1.0 L5 0 2 4 6 8 10
d, mcm d,mcm
a 0

Puc. 3. TonmHHas 3aBUCUMOCTH JIOKAJIBHOTO 3HAYEHUS JMHEHHOTO KO3 (dHUIMEHTA I10-
riotieHus p(d)mpocnoiiku 6uomacia PMO, orpann4eHHO# KBaplLeBbIME (2) U METaTU3H-

POBaHHBIMH TOTOKKaMU (0)
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S~ (0.42 + 0.02), TO MOXHO OTMETHUTh, 4TO B DXKK crnosax 6uomacia PMO nHa kBap-

11e HAaOJII0IaeTCsl MPUMEPHO TaKas )K€ CTETeHb OPUEHTAIMOHHON YIOPSI0UYEHHOCTH,
KaK U B YHCTOM Mpenapare OJIEMHOBON KUCIOTHI. Takas, aHOMaJIbHO BBICOKAs, CpaB-
HUTEJIBHO C U3BMEPEHHBIMU paHee 3HAUYCHUSIMU MMapaMeTpa MopsiiKa B YIIE€BOI0POIax
TOMOJIOTHYECKOTO PsJia MPEIEIbHBIX AIKAHOB [12-14], ynmopsiio4eHHOCTh MOSICHAET-
cs [15] ocoboit mzornyToit («0ymepaHronogo0Ho») GopMoil MOJIEKYJT OJIEMHOBOM
KHUCJIOTBI, KOTOPBIE CITOCOOHBI 3P(HEKTUBHO AUMEPU30BATHCA B Ipolecce GopMHUpPO-
BaHUS OJIMTOMEPHBIX aCCOIMATOB MPU B3aUMOJICUCTBUU C MOJJI0KKON. BMecTe ¢ TeM,
MPOTSIKEHHOCTh Takoro cijiosi B ouomacie PMO okazanace Ha ~ 60% MeHbIEeH, 4To,
MO-BUAMMOMY, CBSI3aHO ¢ ()aKTOPOM J€30PUCHTUPYIOIIETO JIEUCTBUS MTPOUYUX KOMIIO-
HEHTOB OMOCMECH.

[TomgoOHBIi ke ananu3 3aBUCUMOCTH W(d) nist OmomaciaPMO, mpuBeeHHBIN Ha
puc. 26 mO3BOIIIIA HAa METAJUTM3UPOBAHHON MTOBEPXHOCTH OMPENIETUTh CTPYKTYpPHBIE
napameTpbl DXKK cnos. 3HadeHuss Kod(pQPUIUEHTOB MOTJIOMIEHUS COCTaBISIOT —

— -1 _ -1
My =0.092 wm -, iy = 0.163 wm -~ pahameTp OpHEHTALMOHHOTO MOPSKA B HEM COCTAB-

nster S =1-0.092/0.163~(0.44+0.04), a paBHOBECHas! TOJIMHA NIPUCTEHHOTO CIIOS
d, =4.86/2=(2.43£0.15) pm , 94TO COOTBETCTBYET yxke 1200 MOJICKYIAPHBIM CIOSM.

[ToxydeHHBIE BENIMYMHBI OYEHb OJIM3KM K 3HAYCHHSAM CTPYKTYPHBIX IIapaMeTpOB
DK cinos  OnEeMHOBOM  KHCIOTBI HAa  METAUIM3MPOBAHHOM  IMOJJIOKKE
(d,, ~2.46 um, S ~0.49). DTO HOKa3bIBACT, YTO OCHOBHOI KOMIIOHEHT GHOCMA3KH —

OJIEMHOBAs KUCIIOTa (DOPMHUPYET BBICOKOCTPYKTYpUpPOBaHHbIE U MpoTskeHHbIe DKK
CJIOM, KOTOpPbIE UIPAIOT Ba)XKHYIO pOJIb B 00ECNEUYEHUU BBICOKMX TPUOOJOTHUYECKUX
XapaKTEPUCTHK CMa3bIBAIOUIMX MPOCIOEK M3 3TOr0 Marepuana. B cratuke 3TH mpo-
TSKEHHBIE CJIOH, O1aroiapsi TOMEOTPOIIHOM OpUEHTAMU MOJIEKYJ M BBICOKOM Belu-
YUHOW MapaMeTpa NopsJaKa B HEM, IPENATCTBYS IPOJABIMBAHMIO CMa3bIBAIOIICH
IIPOCJIOMKH, NIPENOTBPALIAIOT KOHTAKT MOJUIOKEK TpUaAbl TpeHUs. To ecTb Hammuue
TaKHUX CJI0OEB OCOOEHHO Ba)XKHO JJIsl oOecrieueHus: 0e3aBapuiHOCTU MyCKOB B IPaHUY-
HBIX pEXUMaX TPEHUS.

Bwmecte ¢ Tem ad ekt «cpezanusi» npuctenHoro KK cnos B mponecce Bo3pac-
TaHUs CKOPOCTH CIBUTOBOM JAe(pOpMALINH JIEJIAET aKTyaJbHbIM MTPOBEACHHUE PEOJIOTH-
YECKUX HCCIEN0BAHUI MPOCIIOEK CMa3bIBAIOIIUX MaTepHaNoB. M3yueHue 3aBUCHMO-
CTH BEIMYUHBI 3P(HEKTUBHON BS3KOCTH MPOCIONKH OT CKOPOCTH CIBUIa U TEMIIepa-
TYpbI O3BOJISIET MOJIYYUTh BAXHYI0 MH(OPMALIMIO O XapaKTEPUCTHKAX CTPYKTYpPHO-
ro KOMIIOHEHTa MPOCIOUKH — OJIMTOMEPHOTO «BOPCa», CHOPMUPOBAHHOTO OJlarojaps
a71copOLIMOHHOMY B3aUMOJICHCTBUIO MOJIEKYJIIPHBIX TUMEPOB C aKTUBHBIMU LIEHTpa-
MU TOAJIOKEK. B HacrosimeM cooOLIeHNH NpeACTaBIEHbl Pe3yJbTaThl peosioruye-
CKHX MCCIIEI0BaHUHN B U30TEPMUYECKOM pEXHUME (IIpU KOMHATHOW TEMIEpaType).

Ha puc. 4 npencrasneHa 3aBucuMocTb 3((HEeKTUBHON (M3MEPSIEMON B AKCIIEPU-
MEHTE) BA3KOCTH Ipocioek ounomaciaPMO pa3ianuHoil TONUMHBI OT CKOPOCTH Je-
¢opmanuu y. Kak BUIHO M3 MPEACTAaBIEHHOIO PUCYHKA ¢ POCTOM CKOpOCTH Aedop-
Mallid TPOUCXOJUT «CPE3aHHE» MPHUCTEHHOrO CJIOA B pe3yJbTaTe 4Yero BeIWYMHa
¢ dexTuBHON Bs3KocTU Manaer. OgHOBpEeMEHHO 3(P(EKTHUBHAS BSI3KOCTh YOBIBAET,
MpUOJINKaAsACh K 00bEMHOMY 3HAUYEHHMIO, IIPU YBEJIMYEHUHN TOJIIHMHBI POCIOUKH, IO-
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Puc.4. 3aBucumocts 3pPexkTUBHON BA3- .

KOCTH TIPOCTIOCK OMOMACTA DPA3THIHBIX Puc. 5. 3aBUCHMOCTH OTHOCUTEIILHON BSI3KOCTHU
tommmn d, mxm(l — 1.48; 2 — 3.0; 3 — npociioek ouomacina PMO ot ckopocTu caBura.
TonmuHBl MPOCIOEK I KaX0i U3 4 KPUBBIX
aHAJIOTUYHBI TpeAbplayleMy pucyHky. ITpu-
XOBBIE€ JIMHUHM COOTBETCTBYIOT TPEHJaM 3aBH-
CHUMOCTEH

6.5; 4 — 12.0) oT CKOpPOCTHU CIIBUT'OBOM
nedopmanMd Yy B CTAJIbHOW JUHAMHYE-
ckou Tpuane TpeHud. LlTpuxossie nu-
HUU COOTBETCTBYIOT TPEHJIaM 3aBUCHU-
MOCTEH, a MITPUXIYHKTUPHAS — OOBEM-
HOW BSA3KOCTH Ipernapara

CKOJIbKY B IIPOILIECCE €€ YTOJILEHUS YBEIMYMBAETCS JIOJISI M30TPOIHONM OOBEMHOM
KUIAKOCTH, KOTOpask pacrlojoKeHa B LIEHTPAJIbHOM 4acTu ee.

Ha puc. 4 npencrasnensl rpadMku 3aBUCUMOCTH OTHOCUTENIBHOU 3 (PEeKTUBHOM
Bsi3kocTH Ouomacia PMO ot ckopoctu nedopmariuu sl pa3iMuHbIX TOJIIHUH TPO-
CJIO€K B IMHAMUYECKOU TpHaJle TPEHUs. DKCTPANOJALMSI TPEHIOB IKCICPUMEHTAIb-
HBIX 3aBUCUMOCTEH MO3BOJISIIA ONPEACIUTD MPeAeNibHbIE (MAaKCUMAJIbHBIC) 3HAUCHUS
3(hGEKTUBHOI BSIBKOCTH 1, , KOTOPBIE 3aBUCENH TOIBKO OT TOJIIMHBI POCTIOUKH d.

B cooTtBercTBUM ¢ pa3BuToi B [16] ruapoaMHAMUYECKOW MOJEIBI 3aBHCUMO-
CTU  OTHOCUTEIBHOM  BSA3KOCTM  OT  OOpaTHOM  TOJNUIMHBI  IMPOCIOMKH
Ny / Negr =/ (1/d) ABISETCA MMHEHHOM (HO C Pa3HBIM yIJIOBBIM KO3(D(GUIHEHTOM B
pa3IMyYHBIX JMalna3oHax TOJIIMH Hpocioek). Ha puc. 6 mpuBeneHa naHHas 3Kcepu-
MEHTaJlbHas 3aBUCUMOCTb 11 Ouomacna PMO mnpu KoOMHaTHOW TeMIieparype
(r=20°C).
Ha annmpokcumupyromiei 3aBUCUMOCTH HAaOIIOAA0TCs ABE TOYKH H3noMa. Ka-
&KJask U3 HUX COOTBETCTBYET IMPEBPALIEHUIO TeTepoda3sHOM MPOCIONKA B FOMOIEH-
Hyt0. B mepBoii Touke, 17 TONMMHBL d =2d|),, B IEHTPE MPOCIONKNA UCUE3AET M30-
TPONHAsA )KUAKOCTh U Y KaXJI0M U3 OTPAHUYMBAIOIINX IMOJJIOKEK CYLIECTBYIOT HE IIe-
pekpbiThie DXKK cnou. Jly11 BTOpoi TOUKK NpH TOJIIUHE €€ d = d; C’KaTue MPUBEIIO
K niepekpbiThio 1ByX KK crnoeB. Abciuucca BTOpoi TOUKH u3jioMa rpaduka Ha puc.
4 TmNO3BOJAECT ONPENECIWUTh 3HAYECHHE pPaBHOBECHOM TonummHbl J)XKK crnos —
d,, =(1/0.44)~(2.38+0.2), 9TO MPAKTHIECKU COBIALACT C PE3YIbTATOM HaMICHHBIM

OIITHYCCKHUM MCTOAOM.
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Puc. 6. 3aBucuMOoCTb NpeAeIbHON OTHOCUTEIBHOMN BA3KOCTH MIPOCIOUKHI
6uomacia PMO ot oOpaTHo# ee TonmuHbl. TemnepaTypa — KOMHATHAs.

BoiBoabl. Pesynbrarel nccnenopanus DKK cioes 6momacia PMO mokasbiBa-
10T, YTO OHU 00JIaJIaf0T OOJIBIION MPOTSHKEHHOCTHIO U BHICOKOW CTEIICHBIO YIIOPSII0-
YEHHOCTH, YTO MO3BOJIAET 3 (DEKTUBHO UCIIOIB30BaTh UX B KAU€CTBE CMAa3bIBAOIICTO
Matepuaja B napax TpeHus. CieayeT mosaraTh, YTO HMOBBIIIEHHBIC 3HAUYCHUS CTPYK-
TypHbIX TTapameTpoB DXKK ciosi cpaBHUTENIBHO C YTIIEBOAOPOIaAMHU TOMOJIOTUYECKOTO
pslla HENpeAeNIbHBIX 7-aJKaHOB, KOTOpPBIE CIIy’aT OCHOBOW COBPEMEHHBIX MUHE-
paJbHBIX Maces, 00YCJIOBJICHBI BHICOKUM COJEPKaHUEM OJICMHOBOM KHUCIIOTHI B 3TOM
COCMHEHUU. ITU MapamMeTpbl 00€CIIEUNBAIOT BHICOKYIO BEIMUUHY «MACIISTHUCTOCTH
JTAHHOTO COEJMHEHMS, T.€. CIIOCOOHOCTh CO3/1aBaTh HA KOHTAKTUPYIONIUX MOBEPXHO-
CTSAX pa3JeIUTEIbHYIO IUNICHKY TpeOyeMol B peKrUMax TPaHUYHOTO TPEHHS IIPOUYHO-
CTU. YOBJIETBOPUTEIbHBIE 3HAUYECHUS IIJIOTHOCTH M TMOKa3aTessl BA3KOCTU CMa3bl-
Barolell MPOCIIONKKM Ha ocHOBe Omomacia PMO Taxxke o0ycCaBIMBaIOT BO3MOXK-
HOCTb MCIIOJIb30BaHUA €€ B MIPAKTUUECKUX LIeNsIX. BMecTe ¢ TeM, OTCYTCTBUE JIaHHBIX
0 TeMIIEPaTypPHOH 3aBUCUMOCTH (DHM3HUYCCKUX XaPAKTEPUCTUK HCCICAYEMBIX MaTe-
pHaJioB — B MEPBYIO OYEPEIb MHJIEKCA BSI3KOCTH (OTHOCHUTEILHOW BEJIWYUHBI, ITOKa-
3BIBAIOIICH CTEIIEHbh M3MEHEHHUsI BSI3KOCTH Macila B 3aBUCHMOCTH OT TeMIIepaTyphl), a
TaKke HHGHOPMAIIUK TT0 TEPMOOKHUCIUTEIHFHON CTaOMIBHOCTH(YCTOMYUBOCTH K OKHC-
JICHUIO TIPM HarpeBe 10 MaKCHMAaJbHBIX pabOYMX TEeMIIEpaTyp) HE Jal0T MOKa BO3-
MOYXHOCTH JaTh OJHO3HAYHbIE PEKOMEHJAIMHU 0 MPAKTUYECKOMY HMCIOJIb30BAHUIO
JTAHHOT'O COEIMHEHUS U TPEOYIOT MPOBEACHUS TaIbHEUIIINX UCCIIeI0BAHU.
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Ilonoscekuit O. 1O., Anmoi3 b. A., Bymenko O. @., Koniiika O.K.,
Laurencas Raslavicius
ExcnuryaraniiiHi XapaKTepucTHKE HOBUX MACTWIBHMX MaTepiaJiiB
0i0JIOTiYHOI0 MOXOIKEHHSA

AHOTALIA

B pobomi oocniooceno xapaxmepucmuxu smawyiouux HAOMOHKUX NPOWAPKIE OI00oauU6U
PMO sucomoenenux 3 npubepescnux mikpogodopocmeti P.Moriformis. Oouicio 3
HAUGANCHIWUX SAKOCMEU ONUBU € il MACAAHUCMICMb, 3MAWYBAHICMb HEl0 N08epXeHb nap
mepms. Bona cnpusie popmyeannio Ha 0CmMaHHix HeobXiOHOW Oisi HAOIUHOI pobomu mpiaou
mepms CMIUKOI po30iN060i NII6KU — NOBEPXHEBOM) WAPY MOAEKVI 3 OPIEHMAYIUHOW
8NOPAOKOBAHICMIO 3 MIYHICMIO, AKA HEOOXIOHA Y pedcumax epanuyro2o mepms. CmpykmypHi
Xapakxmepucmuxku maxkux enimponto-piokokpucmaniynux (EPK) wapis € icmomuo eaxciu-
8UMU npU BUOOPI MacmunbHo2o mamepiany. Cmamuuna napa mepms 00CHI0HCY8ANACA 34 00-
NOMO2010 ONMUYHO20 MEMOOY BUMIDIOBANHHS OUXPOI3ZMY 0OMIUKOB020 No2IUHAHHA. Buseneno,
wWo eeruyunHa napamempy nopsaoky u pisnogaxcua moswuna EPK wapy PMO 3nauno euwe,
HIDIC Y Wapax anighamuynux 8yeneso0is, siki € 0CHOB0I0 O/l CYUACHUX MIHEPATbHUX macmui. Y
OUHAMIYHIL mpiadi mepms 00CHIONHCYBANUCL PEOIO2IUHI XAPAKMEPUCMUKU NPOUUAPKIE 1b020
wapy. 3 odepaicanux 3anexcHocmett eghekmugHozo Koeghiyicnmy 6 ‘sazkocmi npowapxy (3 EPK
wapamu) 8i0 memnepamypu ma weUOKOCMI 3CY8y y HbOMY, 6CMAHOGIEHI Yi JHC 3AeHCHOCI
onsi moswunu EPK wapy. Xapaxmepui cmpykmypui ocobausocmi EPK 6 npowapxax
OioonUBU NOB ‘AZVIOMbCA 3 0COOIUBOCIAMU DOPMYBAHHS MOLEKYIAPHUX ACOYIAmiE 01eiH08ol
KUCTIOMU, AKA € 20I08HOI0 CKAAO080I0 YACMKOI OI00IUBU.
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Popovskii A. Yu., Altoiz B. A., Butenko A. F., Kopeyka A.K., Laurencas Raslavicius
Operational characteristics of new biological lubricants

SUMMARY

The lubricating characteristics of ultrathin interlayers of bio-oil RMO made from coastal
algae P.Moriformis are investigated in this work. One of the most important qualities of the
oil is its lubricity of the friction surfaces. It determines the possibility of formation of a stable
separating film between contact surfaces, with orientational ordering in wall adjacent layers,
with the strength value required in the boundary friction regime. The structural characteristics
of such epitropic-liquid crystal (ELC) layers are essential when choosing a lubricant. Static
friction pair was studied by the optical method of admixtured absorption dichroism. It was
found that the value of the order parameter of ELC layer and its equilibrium thickness are
much higher in compare with the layers of aliphatic hydrocarbons, which are the basis of
modern mineral lubricants. The rheological characteristics of ultrathin interlayers were stud-
ied in a dynamic triad of friction. Processing of the effective viscosity coefficient dependence
on the shear rate, interlayer thickness and temperature allowed us to estimate the value of
equilibrium thickness of the ELC layer, which coincides with the results of optical measure-
ments. The marked structural peculiarities of the ELC in the biooil interlayers are conditioned
with the formation of molecular associates of oleic acid, which is the main component of
studied oil.
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