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POJIb XUMMOTOJIOI'MM HA COBPEMEHHOM OTAIIE
B. B. Cepeoa, A. B. Ynumuoko

®AY «25 I'ocHUMU xummorosornu Munobopouns: Poccuu>
E-mail: 25gosniithim@mil.ru

PaccMoTpeHO 3HaueHHME XWMMOTOJOTHMM TIpu OOeCmeyeHMH pa3palOoTKH M AKCIUTyaTaluu
COBPEMEHHON M NEPCHEKTUBHOM TexXHUKHU. [lokazaHa akTyaJdbHOCTh MPUMEHEHHUS B BOCHHON TEXHHKE
roproYe-CMa304HbIX MaTepHajoB ¢ TpeOyeMbIM YPOBHEM HKCIUTyaTAallMOHHBIX CBOMCTB. IIpencraBieHbl
OCHOBHbBIE HalpaBlIE€HUS U PE3yIbTaThl XUMMOTOJIOTMUYECKUX HCCIEA0BaHUN U Pa3pabOTOK MO CO3/AaHHUIO
TEXHUYECKHX CPeICTB HedTenpoaykroodecnedenus. CHopMUpPOBaHbl 33aul MO PAa3BUTHUIO OA30BBIX U
KPUTHYECKUX TEXHOJIOTHI B 00JIACTH XUMMOTOJIOTHH.

KiaroueBble ciioBa: TCXHUKA, XUMMOTOJIOI'Us, TOIIJIMBA, CMa30YHbIC MaTCPUAJIbI, UCIIbITAHU .

The importance of chemmotology for development and application of modern and advanced
technology is discussed. The urgency of use in military technology of fuels and lubricants with the
required level of performance properties is shown. The key directions and results of chemmotological
R&D for creating technical facilities for petroleum products supply are described. The goals of
development of basic and critical chemmotological technologies are formulated.

Key words: technology, chemmotology, fuels, lubricants, tests.

XUMMOTOJIOT'MA B PASBBUTUN
E. II. Cepezun, C. H. Boneun

®AY «25 I'ocHUMU xummorosornu Munob6opouns: Poccuu>
E-mail: volginsn@mail.ru

PaccMOTpeHbl HMCTOpUYECKHE NPEANOCHUIKM (OPMUPOBAHUS XHUMMOTOJIOTMHM Kak HaykKd O
palMOHAJIbHOM IPUMEHEHHH B TEXHUKE TOIUIMB, CMA30YHBIX MAaTEPHUAJIOB U TEXHUYECKUX JKUAKOCTEH.
IIpuBeeHBl METONOJIOTMYECKHE OCHOBBI M KIIHOYEBBIE INOHATHSA XMMMoTosnoruu. Ha ocHoBe aHammsa
B3aMMOCBS3H DJIEMEHTOB XUMMOTOJIOTHYECKON CUCTEMBI «TEXHUKA — IOPIOYE-CMAa304HbIE MaTEPHaJIbl —
JKCIUTyaTalus» NOKa3aHO WX pa3Butue 3a nociegnue 50 ser. M35okeHsl B3IUIAAbl HA JAJIbHEHUIIYIO
[EPCIEKTUBY XUMMOTOJIOIHH.

KaroueBnlie CcJI0BA: XUMMOTOJIOT S, TOILIXBO, CMa304YHbIE MaTepualbl, TEXHUKA,
AKCIUTyaTallMOHHOE CBOMCTBO, XMMMOTOJIOTUYECKUI MTPOIIECC.

The historical preconditions for development of chemmotology as a science of efficient use of fuels,
lubricants, and technical fluids are discussed. The methodological principles and key concepts of
chemmotology are enunciated. The course of development of these principles and concepts over the past
50 years is shown based on analysis of the interrelations of the components of the technology—fuels—
lubricants—utilization system. Views on future prospects of chemmotology are elucidated.

Key words: chemmotology, fuels, lubricants, technology, performance property, chemmotological
process.

HETPAIMIIMOHHBIE ITOAXO/bI K UCCIIEAOBAHUAM B XUMMOTOJIOI' M
INIACTUYHBIX CMA30K

H. H. I'puwiun
®AY «25 I'ocHUMU xummorosornu Munob6opons: Poccuu>
E-mail: ikmvk@yandex.ru

[IpuBemen  0030p  HETPAAMIIMOHHBIX  TMOAXOJOB K  pa3paboTKe  JOAropadoTarommx
yHI/I(bI/II_II/IpOBaHHBIX INIACTUYHBIX CMa30K B esax O6CCHC‘I€HI/I$I HaaACKHOCTHU COBpeMeHHOﬁ



SHEPrOHACHIIIEHHON 1 BEICOKOTOYHOM TeXHUKHU. [IpencTaBieHs criocoObl BEIOOpA TUCIIEPCHOHHON Cpebl
0 €€ MOJEKYISIPHOMY CTPOCHHUI0O M TPUOOXUMHUYECKOW CTaOMIBLHOCTH, AWCIEPCHOW (a3bl — TI0
CIOCOOHOCTH (POPMUPOBATH M COXPAHATH YNPYTOIUIACTUYHBIE XapaKTEPUCTUKU CMA304HOM IJICHKH Ha
IIOBEPXHOCTU TpeHus. B kauecTBe kpurepus >PQPEKTUBHOCTH MNPHUCAJOK K IUIACTUYHBIM CMa3KaM
PaccMOTPEHO 3HAUEHUE PA3HOCTU UX PHEPIMM B3aUMOJEHUCTBUS C IOBEPXHOCTHIO METAJLJIa U DJIEMEHTaMU
CTPYKTYpHOIO Kapkaca cMasku. lIpuBeneHa MeTONOJIOTHA TNPOTHO3UPOBAHUSA IPOJOJDKUTEIBHOCTH
AKCIUTyaTalMy IUIACTUYHBIX CMa30K B TEXHUKE IO TEPMOJMHAMHYECKON YCTONYMBOCTH KOJIJIOWIHOU
CUCTEMBI M AHTHOKUCIUTEIbHOU EMKOCTH.

KiroueBble ¢JjI0Ba: XMMMOTOJIOTHS, IUIACTHYHASs CMa3Ka, y3ell TPEHHUs, paboTOCTIOCOOHOCTD,
CTapeHHe, YKOJOTHUECKHE CBOMCTRA.

A review is made of unconventional approaches to development of long-performing standardized
plastic lubricants for ensuring reliability of modern energy-intensive and high-precision technology.
Methods of selecting disperse medium based on its molecular structure and tribochemical stability as well
as disperse phase based on its ability to form and preserve elastoplastic properties of lubricating film on
the friction surface are proposed. The difference in the energy of interaction of additives to plastic
lubricants with metal surface and components of the lubricant structure is taken as the criterion of
additive efficiency. The methodology of predicting performance life span of plastic lubricants in
technology based on thermodynamic stability of colloidal system and oxidation-inhibitive capacity is
described.

Key words: chemmotology, plastic lubricant, friction joints, performance, aging, ecological
properties.

XUMMOTOJIOITMYECKHUE ITPOBJIEMBI ITPOU3BOJICTBA U ITPUMEHEHW A
AJIbTEPHATHUBHBIX MOTOPHBLIX TOIIINB

B. E. Emenvanos
OAO «BHUU HIT»
E-mail: emelyanovve@vniinp.ru

PaccmoTpens! npenmMyIiiecTBa U po0IeMbl MPUMEHEHHS aTbTEPHATUBHBIX MOTOPHBIX TOTUTHB: E-85
U npupoaHoro rasa. Ilokazano, yTo 3peKTUBHOE HCIIOJIb30BAaHUE AJTbTEPHATUBHBIX MOTOPHBIX TOILIUB
HEBO3MOXKHO 0€3 pelleHus] XUMMOTOJIOTHYECKUX MPo0jIeM, CBA3aHHBIX ¢ 0€30MaCHOCThIO, HAa/IEKHOCTHIO
OKCILTyaTallui U MOBBIMNICHUCM 3KOJIOTUYHOCTH. 0603Ha‘-IGHI>I 3ala4yu, KOTOPLIC MPECACTOUT PCIIUTL IJIA
paciMpeHus IpUMEHEHUs albTEPHATUBHBIX TOILIUB.

KiroueBble cji0Ba: albTepHATUBHBIE MOTOPHBIE TOIUIMBA, IPUPOAHBINA ra3, 0no3TaHo, TOmIMBo E-
85, XMMMOTOJIOTHYECKHE TTPOOIIEMBI.

The advantages and problems of use of alternative motor fuels, viz., E85 (85% ethanol +15%
gasoline) and natural gas, are discussed. It is shown that efficient utilization of alternative motor fuels is
impossible without solving chemmotological problems pertaining to safety, performance reliability, and
improvement of ecological suitability. The problems that remain to be solved in order to broaden use of
alternative fuels are outlined.

Key words: alternative motor fuels, natural gas, bioethanol, E85, chemmotological problems.

BKJIAJI LIUAM B PA3BBUTHUE ABUALIMOHHON XUMMOTOJIOI' MU
JI. C. Anoeckui, E. I1. @eoopos, H. H. Bapnamosa, B. M. Ejcos

IleHTpaAbHbBIM MHCTUTYT aBUAIIMOHHOTO MoTOpocTpoenus um. I1. M. Bapanosa

E-mail: ezhov@ciam.ru



W3noxeHa XpOHOJIOTUSI Pa3BUTHS HAYKH O CBOMCTBAaX, KaueCTBE M PallMOHAJIbHOM INPUMEHEHUH
roproye-cCMa304yHbIX MaTE€pHaliOB B aBHAIIMOHHOW W CHelMaTbHOM TexHuke. PaccMoTpensl pa3paloTka,
UCIBITaHUsA, CTAaHAAPTU3ALMs U BHEAPEHUE HOBBIX TOIJIMB, MAcell, CMa30K JJIs1 aBUALlMOHHOW TEXHHKH,
pa3BUTHE METO/I0JIOTUHU UCCIIEI0BAHNS TOIJIMB U Maced.

KuroueBble cioBa: aBuanuonusie ['CM, aBuanyoHHbIe Ta30TYpOMHHBIC JIBUTATENIH, PEAKTUBHOE
TOILJIUBO.

The chronology of development of research on properties, quality, and efficient utilization of fuels
and lubricants (FL) in aeronautical and specialized engineering is expounded. Development, tests,
standardization, and launching of new fuels, oils, lubricants for aeronautical engineering, and
development of methodology of fuels and lubricants research are discussed.

Key words: aviation FL, aircraft gas turbine engines, jet fuel.

JIN3EJIBHBIE TOTUIMBA. OT PABPABOTKU U UCIILITAHUI IO HOPMATHBHBIX
JOKYMEHTOB HA ITPOMBIIJIEHHOE IMTPOM3BO/JCTBO

T. H. Mumycoea
OAO «BHUU HIT»
E-mail: vniinp.mitusova@mail.ru

Pa3paboTka 1 UCHBITaHUS AU3EIBHBIX TOIUIUB MPOBOASTCS COBMECTHBIMU YCHIIMSIMH CIEIIMATUCTOB
HedTenepepabaThIBaONIe  MPOMBIIUICHHOCTH, pa3palOTYMKOB TEXHUKH M OHKCIUIYaTUPYIOIIUX
opranuzanuii. KoHEUHBIM pe3yabTaTOM KOMIUIEKCA MCCIIEIOBAHUM W MCIBITAHWHN SBISIETCS pa3paboTkKa
HOPMAaTMBHOIO JOKYMEHTa Ha Ipou3BOACTBO TorumBa. Ha mpumepe nusenpHbix Tomus Y®C, POC,
JI3I1 noka3aHo, Kak pelaiiuch BOIPOCHl ONTUMHU3AIMN KauecTBa AU3EIbHbIX TOIUB. [IpoBenenne Takux
MaciITaOHBIX MCIBITAHUM B HACTOSIIEE BpeMs HE MPEJCTABISETCS BO3MOXHBIM, MO3TOMY OCOOCHHO
Ba)KHA KOHCOJIMJIALlUs BCEX CIELUATNCTOB, padOTAIOUX B 00JIACTH XUMMOTOJIOTHH.

KiaroueBble ciioBa: ANU3CJIIbHBIC TOIJIMBA, UCIIBITAHUA, HOPMATUBHBIC JOKYMCHTHI.

Development and tests of diesel fuels are being realized by joint efforts of experts from the oil
refining industry, technology developers, and user organizations. The end result of comprehensive
research and tests is development of normative documents for fuel production. It is shown by example of
UFS, RFS, and DZP diesel fuels how the problems of optimization of diesel fuel quality were solved.
Performance of such extensive tests is presently deemed impossible, so joining of efforts of all experts
working in the field of chemmotology is particularly important.

Key words: diesel fuels, tests, normative documents.

IMPUCAJIKU K TOIUVIMBAM KAK PEHIEHUE XUMMOTOJIOTUYECKUX ITPOBJIEM

A. M. /lanunoe
OAO «BHUNUM HIT»
E-mail: Dafi pris@mail.ru

PaccMoTpeHO cTaHOBIEHHME U pa3BUTHE pabOT B 00JACTH MPUCAIOK K TOIUIMBAM, O0YCIOBIEHHOE
COBEPIICHCTBOBAHNEM TEXHUKH M Y)KECTOUYECHHEM HKOJOTMYECKHX TPeOOBaHHWH. YTIOMSHYTHI BEAyIIHUE
CIELUANNCTHI B 3TOI 00JIACTH, OCHOBHBIC POCCHUICKHE Hay4yHBIE IIKOJIBI MU UX pa3paboTKu B 001acTH
CO3JJaHUSI OTEYECTBEHHOT0 acCOPTHMEHTa IMPUCANOK M MMIIOpTO3aMelieHus. HameueHbl mepcreKTHBBI
HOBBIX Pa3pabOTOK.

KaroueBbie CJI0Ba: Impucaaku K  TOIIJIMBaM, AHTUACTOHATOPHI, MOIOIIHEC IMpucCaaKku,
MPOTUBOU3HOCHBIC NIPUCAIKH.



Emergence and growth of research on fuel additives, dictated by technology improvements and
toughened ecological standards, are discussed. The leading experts in this field and the key Russian
scientific schools and their contributions to development of domestic additives and import substitution are
mentioned. Prospects of new developments are outlined.

Key words: fuel additives, antiknock agents, detergent additives, antiwear additives.

BKIIA/J] YYEHBLIX MHCTUTYTA B TEOPUIO U ITPAKTUKY XUMMOTOJIOT'A
CMA30OYHBIX MACEJI

P. B. bapmko, B. A. 30n0mos
DAY «25 I'ocHMMU xummorosornu Munobopouns: Poccuu>
E-mail: rusbart@mail.ru

PaccMoTpens! pe3ynbTaThl HAy4YHOU 1EeATEIbHOCTH U3BECTHBIX YUEHBIX — CIIELUAINCTOB B 00JacTH
XUMMOTOJIOTHMHM CMa304HBIX Macej, B pa3HO€ BpeMs CO3/IaBIIMX CBOM Hay4Hble IIKOJbL. [loka3aH Bkiaja
MIEPEYUCIICHHBIX YYEHBIX B CTAaHOBJIEHHE M PA3BUTHE TEOPUU M TMPAKTUKHU CO3JAHUSI U MPUMEHEHHUS
CMa30YHBIX Maced.

KirueBble cj10Ba: XHUMMOTOJOTHS CMa30YHBIX MAacell, BBICOKOTEMIIEPATYpHBIC OTIIOKCHHS,
I/IHFI/IGI/ITOpBI OKHCJICHHA, TEXHOJIOTUA MMpoOnU3BOACTBA Macel, 6213OBI>I€ Macia, pereucpanusa
OTpabOTaHHBIX Macell.

The results of scientific activities of reputed scientists, who are experts in the field of
chemmotology of lubricating oils and who developed their scientific schools at respective times, are
discussed. The contribution of these scientists to the formulation and development of the theory and
practice of creation and application of lubricating oils is shown.

Key words: chemmotology of lubricating oils, high-temperature deposits, oxidation inhibitors, oil
production technology, base oils, reclamation of used oils.

XUMMOTOJIOI'MA B MACJIOBEAEHNN
O. H. lleemkos

OAO «BHHMH HII»

E-mail: paom@rambler.ru

Ha ocHOBe MHOTrOJETHEro OmbITa Pa3padOTOK MOTOPHBIX Macell JUIsl TPAHCHOPTHBIX Iu3eel
[I0KAa3aHa HCKIIOYMUTENbHAS. POJb XUMMOTOJOTHMM MOTOPHBIX Macel B PAa3BUTHUH POCCUHCKOIO
MacioBesieHus. JleTalbHO PAacCMOTPEHBI Pa3paboTKa, UCHBITAHUS M ONTUMH3AIMS Maced Ha IMOJIU-0-
oJie()MHOBOM OCHOBE ISl TPAHCTIOPTHBIX JBYX- M YETHIPEXTAKTHBIX JU3EIICH.

KroueBnle ciioBa: XUMMOTOJIOTUs, MaCJIOBEACHUC, MOTOPHOC MacCJio, TpaHCHOpTHBIﬁ JAU3CJIb.

The unique role of chemmotology of motor oils in the development of Russian oil science is shown
based on many years of experience of motor oil development for transport diesels. Development, tests,
and optimization of oils for transport two and four-cycle Diesel engines on poly-o-olefin base are
discussed in detail.

Key words: chemmotology, oil science, motor oil, transport diesel.

CUCTEMA KBAJIM®UKAILIMOHHBIX UCIIBITAHUI HE®TEIIPOJIYKTOB. UCTOPUS U
ITEPCIIEKTHBbI

K. B. lllamanos, H. M. /luxmepoesa, E. Il. Cepecun

DAY «25 I'ocHMMU xummorosornu Munobopouns: Poccuu>



E-mail: 1499090 @mail.ru

[IpencraBnen  ucTOpUYecKUi  0030p  CO3MaHUS  CHUCTEMBI  KBAJIM(HUKAIIMOHHOW  OLIEHKU
AKCIUTyaTaIlMOHHBIX CBOMCTB HE(PTEIPOIYKTOB, TOKa3aHa Beaymias poib npodeccopa K. K. I[Tamok B ee
CO3aHUM M pa3BUTHH. PaccMOTpEHBI COBPEMEHHOE COCTOSIHUE M BO3MOXKHBIE IIyTU Pa3BUTHS
KBaJIM(DUKAIIMOHHBIX METOJIOB UCIIBITAHUN HE(QTEPOIYKTOB.

KiroueBble cjioBa: KBaTu(UKAIMOHHBIE METOJbI HCIBITAaHHH, TOpIOYe-CMa30uHbIe MaTepHalIbl,
MO/IeJIbHBIE 1a00PaTOPHbIE YCTAHOBKH, MOTOPHBIE CTEH/IBI.

A historical review of the creation of a system for expert evaluation of performance properties of
petroleum products is made and the leading role of Professor K. K. Papok to its creation and development
is shown. The current state and potential paths of development of evaluation methods of testing of
petroleum products are discussed.

Key words: evaluation test methods, fuels and lubricants, model laboratory setups, motor test
benches.

AHAJIN3 KATETOPHI «KAUYECTBO» U «KCIUIYATALIMOHHOE C]}OFICTBO»
TOILUIMB, CMA30YHBIX MATEPUAJIOB Y TEXHUYECKUX XXUIKOCTEN

C. H. Boneun', B. A. Touyenko®
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[TpuBeneHbl pe3ynbTaThl aHadM3a KaTETOPHUM «KAaueCTBO» M <«OKCIUIyaTAallMOHHOE CBOMCTBO»
TOIUTMB, CMa309YHBIX MaTEPHUAIOB U TEXHHUYECKHUX JKUAKOCTEH, BBIITOJHEHHOTO HA OCHOBE TEOPETHUECKUX
MOJIOKEHUN KBAIUMETPUH C MOPQOIOTHUECKON, (PYHKIIMOHANBHOM M MHPOPMALMOHHOM TOYEK 3PCHUS.
[IpennoxeH MoAXoa K BBIPAOOTKE YHPABIAIONIMX BO3ACHCTBHI HAa XHMMOTOJIOTHUECKYIO CHCTEMY Ha
OCHOBE pe3yJIbTaTOB UCIBITAHUH HEPTENPOAYKTOB Ha MOAEIBHBIX YCTAHOBKAX, MO3BOJIAIONIUX M1OJIyYaTh
UH(OPMAIHIO O TOTECHIUAIBHBIX CIIOCOOHOCTSIX HE(TEIIPOAYKTOB K peaH3alny 3aJI0KEHHBIX CBONCTB.

KiaroueBnie cioBa: Ka4CeCTBO, OKCIINTyaTallUOHHOC CBOfICTBO, XHUMMOTOJIOTHYECKUM mnmpormnecc,
XUMMOTOJIOTHYECKas CUCTEMA, TOIIMBO, CMa304YHbBIC MaTCPUaJibl, TCXHUYCCKUC KUIKOCTHU.

The results of analysis of the categories “quality” and “performance property” of fuels, lubricants,
and technical fluids performed, applying theoretical postulates of qualimetry from the morphological,
functional, and informational viewpoints, are reported. An approach to generating control action on the
chemmotological system based on results of tests of petroleum products on model units that help acquire
information about the potential abilities of petroleum products to realize imparted properties is proposed.

Key words: quality, performance property, chemmotological process, chemmotological system,
fuels, lubricants, technical fluids.
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OBJIACTU XMUMMOTOJIOI'MU TOIINB U CMA30YHbIX MATEPHUAJIOB (K 50-JIETUIO
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b. Il. Toukonozos, B. I'. Cnupxun, H. P. Tamyp, B. A. 3asopomnutii
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[TpuBeneHB OCHOBHBIE ATAIBI Pa3BUTUS Ka(eapbl XUMUU U TEXHOJIOTUH CMAa30YHBIX MAaTEPUAIOB U
XUMMOTOJIOTHH PocCcuiickoro rocymapcTBeHHOro yHuBepcuTeTa Hedtn u raza um. M. M. ['yOkuHa u
Hay4HO-nefgarorndeckoit mkoissl H. M. YepHoxykoBa «Hay4dHble OCHOBBI IIPOU3BOACTBA U IPUMEHEHHUS



CMa30YHBIX MaTepuaioB». PaccMoTpeHbl BkiIaa Kadeapsl B HMOATOTOBKY CHEIHMAIMCTOB M HAyYHBIC
JOCTHKEHUS B 00J1aCTH TEXHOJIOTMH CMAa30YHbIX MaTEpHAIOB U XMMMOTOJIOTUH.

KroueBble cj10Ba: cMa304YHbBIC MaTcepuruajibl, XUMMOTOJIOT U, HAyYHAas HUIKOJIA.

The key stages of development of the Department of Chemistry and Technology of Lubricants and
Chemmotology of I. M. Gubkin Russian State University of Oil and Gas and of the Department of
Scientific Foundations of Production and Use of Lubricants of N. I. Chernozhukov Scientific-Pedagogical
School are discussed. The contribution of the department to the training of specialists and scientific
achievements in the field of lubricants technology and chemmotology are reviewed.

Key words: lubricants, chemmotology, scientific school.



