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B. A. Mapxun, H. H. I'puwiun

DAY «25 I'ocHUU xummoTomornn Muno6opoHE! Poccrm»

25gosnithim@mil.ru

DAY 25 I'ocHUU xummorosiornn Muno6opons! Poccrm».

OcHOBHBIE 3Tallbl PA3BUTHS, UTOTH U HATIPABJIEHUS] HAYYHOMH 1eSITeIbHOCTH

B cmamve uznooicenv amanwvt cmanoeénenus u pazeumusi 25 F'ocHUHW MO P®. Paccmampusaiomcsi OCHOGHble
nepcnexmusHbie 3a0auu, mpedyiowue peueHuil U COCMosaHue HayuHo2o nomenyuana uncmumyma. Ipusoosmcs
Hanpaenenus u umoau HayyHou U npaKmuieckol 0essmeabHOCmU UHCIUmMYma 8 Ce:A3u ¢ 75-1emHum oduieem co OHs
€20 popmuposanus, nepeyucieHvl Oelcmsayrowue Hayunvlie Xummomonocuieckue wkoavl. Cmamvsa cooepicum
MHO2ONIAHO8YI0 unmepechyio ungopmayuro 06 uncmumyme, Ocodoe sHumanue yoeisiemcs Co30aHHOl 6 CIMeHax
UHCTUMYMA HOBOU NPUKIAOHOU HAYKE — XUMMOMOIO2UL U OPLAHUZAYUU CEMUHAPOS U KOHpEpeHYUll No pe3yibmamam
uccne0osanutl 6 001ACMU M0O20, OMHOCUMENTLHO HOB020 HAYYHO20 HanpaeieHus. B cmamve ompasceno mnoeo
UHmMepPecHvIX akxmos u yugdp, xapaxmepusyowux akmusHyr NO3UYUIO KOJLIEKMUBA HAYYHO20 YUPedHCcOeHUs 8
0b1acmu payuoHaIbHO20 NPUMEHeHUs He(hmenpoOyKmoe8 6 mexHuKe, NpueedeH anaiu3 OUHAMUKY PA3GUMUSL
UHCMUMYMA 8 COOMBEMCMBUU C PA38UMUEM HAYYHO-MEXHUUEeCK020 NPo2pecca U U3MeHeHueM Ome4ecmeeHHo20
2€0NONUMUYECKO20 NONONHCEHUSL.

KuroueBble cjioBa: HAy4YHO-HUCCIEI0BATEIBCKUN HHCTUTYT, CTAHOBICHUE, XUMMOTOJIOTHS, HAYYHBIC IITKOJIEI,
roprove-cMa30uHbIe MaTepHAIIbI, TEXHUYECKHE CPENICTBA CITY>KOBI CHAOXKEHHS TOPIOYHM, BOOPYKEHHE,

BOCHHAsA U CriciuajbHas TEXHHUKA, UCIIBITaAHUA, BHEAPECHUE, SKCILTyaTallus.

E. II. Cepézun, A. B. Yaumuwro, C. H. Bonzun

DAY «25 T'ocHUMxummoTtonorun Munoboponsr Poccumy»

25gosnithim@mil.ru

CTraHoB/IeHUE U NEePCNeKTUBBI Pa3BUTHSA XUMMOTOJIOTHHI

Paccmompenvr npednoculiku opmuposanus XumMmomono2uy Kaxk HoG0U NPUKIAOHOU HAYKY O PAYUOHATLHOM U
2 pexmuerHom npumeneHuy MONIUE, CMA30YHLIX MAMEPUANO8 U CNEYUATbHBIX MEXHUYECKUX HCUOKOCMEl

6 mexHuKe, YCMmaHasaueawel 3a8UcumMocmu mexcoy cocmagom, kavecmeom I CM u noxkasamensimu
HaoeCcHocmu, S GekmusHocmuy u Opyeumu Xapaxmepucmuxamuy pabomsi mexnuku. Hsnoocensi

ee Memoou4ecKue OCHOGbL U HaNpAasieHUs PA3GUMU.

KaroueBsble c10Ba: XMUMMOTOJIOTHS, TOPIOUE-CMAa30YHbIE MAaTEPHUAIIBI, XHMMOTOJIOTHUYECKAs CHCTEMA,

AKCIUTYaTallMOHHOE CBOMCTBO, XMMMOTOJIOTHYECKUI Mpoliece.

E. P. Seryogin, A. V. Ulitko, S. N. Volgin.

25th State Scientific Research Institute of Chemmotology

of the Ministry of Defense of Russian Federation

Deployment and Prospects for Chemmotology Development

Requisites for deployment of chemmotology as a new field of applied science focused on rational and efficient

application of fuels, lubricants and special-purpose fluids in equipment that traces dependencies between



composition, POL qualities and levels of reliability, efficiency and other characteristics of equipment performance,
have been considered. Methodological background and growth options have been presented.
Key words: chemmotology, petroleum, oils and lubricants, chemmotology system, performance property,

chemmotology process.

C. H. Boneun

DAY «25 T'ocHUMxummoTtonorun MunoGoponsr Poccumy»

25gosnithim@mil.ru

®opMupoBaHue TPeOOBAHMII K YPOBHIO IKCIUIYaTAIlMOHHBIX CBOICTB TOIJIMB

U CMa30YHBIX MaTepHAJIOB IIPH UX pa3padoTke

Memoo ¢popmuposanua mpebosanuil K yposHIO IKCNIYAMAYUOHHBIX CEOUCME MONIUE U CMAZOUHBIX MAMEPUALO8,
OCHOBAHMDIL HA GLIPAdNCEHUU 0OWUX MPeOOGAHUT K HUM Yepe3 SHAUEHUS MOYEeUHbIX U UHMEeSPATIbHbIX NOKA3amenel
CBOLICME, NONYUEHHBIX HO PE3VIbMAMAM UCHLIMAHUL HA 1AO0PAMOPHBIX YCIMAHOBKAX, NO36014€m NOSbICUMNb
OnepamueHOCMd U 00CMOBEPHOCIb OYEHKU UX KAYeCMEa NPU CHUNICEHUU MAMEPUATILHBIX 3ampam.

Knrwouesvie cnoga: TpeboBaHUA K SKCIUTyaTallMOHHBIM CBOMCTBAM rOPIOUYEro, MOJEIb XUMMOTOJIOTHYECKOTO
Ipolecca, MOJIeNbHAsl yCTaHOBKA, TEOPHUS TUNIAHUPOBAHUS dKCIIEPUMEHTA, TOU€YHAsl © MHTETPpaIIbHAs OLICHKA CBONCTB

rOpIOYero.

S. N. Volgin.

25th State Scientific Research Institute of Chemmotology

of the Ministry of Defense of Russian Federation

Substantiation of Requirements to the Level of Performance Properties of Fuels and Lubricants

while Their Development

The method of development of requirements for the level of performance properties of fuels and lubricants based on
the general requirements for them by means of values of point and integral indicators of properties obtained from the
tests results at laboratory units makes it possible to increase the efficiency and reliability of evaluating their quality
while reducing material costs.

Key words: requirements for performance properties of fuel, model of chemmotological process, model unit,

theory of experimental design, point and integral assessment of fuel properties.

A. B. Envkun, B. B. Cepeoda

DAY «25 I'ocHNHxummoTomorun Muno6oponsl Poccumy»

25gosnithim@mil.ru

OueHka TOMINBONPOHULIAEMOCTH CTEKJIOMJIACTHKOBBIX TPY0O M KOHLENTYaIbHbIe IIyTH pPerieHusi NPooJieMbl
of0ecrieyeHHsI repMETHYHOCTH KOMIIO3UTHOTO COOPHO-Pa300pHOro TpydGonposoaa

C ucnonvzoganuem cucmemno20 nooxooa yCmaHo8IeHvl 8UObI BO3MYWEHUN, B0ZHUKATOWUX 8 MPYOHOM TUHEUHOM
J1eMeHme npu QYHKYUOHUPOBAHUU, U UX NOCIEOCMEUS, NPUBOOSUUE K HAPYUEHUIO 2EPMEMUYHOCTNY KOMNOZUMHBIX

mpy6. [lpednoscena pusuueckas moodenb npoyecca nPOHUYAEMOCU, 8 KOMOPOU CmenKa mpyovl paccmampueaemcs



Kax nopucmas cpeoa, NPoHU3AHHAsL NaApaLIelbHblMU Opye Opyey KAnuuisipAMU, NPpUeOeHbl pe3yibmanmbl OYeHKU
NPOHUYAEMOCMU CINEHKU KOMNOZUMHOU mMpyObl HEPAGHOBECHOU CNUPATLHO-GUHMOBOU HAMOMKU HO KDUMEPUIO
2epMemuyHoCmu. ApeyMenmuposanvl KOHYenmyaibhble NOOX00bl K PeuleHuro npooiemol 2epmMemuyHoCmu
KOMRO3UMHBIX MPYOONpo8o00s.

KiaroueBsble c10Ba: COOpHO-pa300pHbIe TPYOONPOBO/IbI, FEPMETUYHOCTh KOMITO3UTHBIX TPYO,
TOIJIMBOIPOHUIIAEMOCTh, KPUTEPHUHU OLIEHKH, CTPYKTYypa HAMOTOYHOT'O CTEKIIOKOMITO3HTA, TOTOK MOTOPHBIX TOTLIHB,

MHUKPOTPEIIUHBI CTPYKTYPbI, KAIMUIAPHI IPOHULIAHUSL.

A. V. Yelikin, V. V. Sereda.

25th State Scientific Research Institute of Chemmotology

of the Ministry of Defense of Russian Federation

Assessment of Fuel Permeability for Fiberglass Pipes and Conceptual Approaches to Solving Problems Related
with Metal-Composite Sectional Pipeline Leak Tightness

As the system concept has been adopted, some disturbances arising in a pipe linear element have been found during
operation, as well as their effects, causing leakproofness breakdown of the composite pipelines. The authors suggested
a physical model for permeability process, in which the pipe wall is considered to be porous capillary medium, the
evaluation results for non-equilibrium spiral-screwed wound composite pipe wall permeability have been disclosed
with respect to the leakproofness criteria. Conceptual solutions for composite pipeline leakproofness have been
reasoned.

Key words: sectional pipelines, composite pipeline leakproofness, fuel permeability, estimation criteria,

filament-wound fiber-glass composite structure, motor fuel run, structure microcracks, permeability capillary.

10. M. ITumenos, A. B. Ynumuko, B. A. Cepeoa

DAY «25 I'ocHNU xummoTtonorun Muno6opons! Poccun»

25gosnithim@mil.ru

MeToauka UMHTAIIHOHHOTO MOJEJTUPOBAHUS XUMMOTOJOTHYECKHX MPOLECCOB [1JIsl OLIEHKH

¥ MPOTrHO3HPOBAHMS IKCIIYATAIIMOHHBIX CBOHCTB roprove-cMa304HbIX MATEPHAJIOB

B pabome npedcmasnena memooura mMooeaupo8aHus XUMMOMOA0SULEeCKUX NPOYEeCcco8, N0360AI0Uas

no pe3yabmamam UCNblmanuil 2opioye-cmazounvix mamepuanog (I’ CM) na gusuyeckux mooensix 06vekmos
npumenerus I CM cmpoumbs ¢ ucnonvzosanuem IBM mamemamuueckue u uMumayuoHHble MOOeIU NPOYECCO8 U HA UX
OCHOBe OYEeHUBAMb U NPOSHO3UPOBAMb dKCHIyamayuorusle ceoticmea I'CM ¢ yuemom 6eposimHocmubix
xapaxkmepucmux (3akoHog pacnpeoenerus) cocmasa I CM, peanvhbix pexxcumos pabomsl u yCi08uil IKCHAYAmayuu
mexHuxu. [lpusedernvl pezyromamol anpodoayuu MemoouKy RPUMEHUNENbHO K C8OUCMBAM MOMOPHBIX MONIUS.
KioueBble c10Ba: roprove-cMa3ouHble MaTEpUaIIbl, SKCIUTyaTalHOHHOE CBOMCTBO, XUMMOTOJIOTHYECKHUH TIPOLIECC,

HUMUTAaOUOHHOC MOJACIIMPOBAHNUE, MATEMATHYCCKAA MOACIIb, IIPOITHO3UPOBAHUC.

Yu. M. Pimenov, A. V. Ulit’ko, V. A. Sereda.
25th State Scientific Research Institute of Chemmotology

of the Ministry of Defense of Russian Federation



Method of Simulation Modeling of Chemmotological Processes

for Fuels and Lubricants Performance Properties Evaluation and Forecasting

Method of simulation modeling of chemmotological processes that is aimed at construction of mathematical and
simulation computer models of the in-equipment operation processes is proposed. Application of the suggested
simulation modeling of chemmotological processes will allow the fuels and lubricants performance properties
evaluation and forecast that represent probabilistic characteristics (laws of probability distribution) of fuels and
lubricants composition as well as real world equipment operational conditions, to be easily obtained. The examples of
advantages of the new method are provided when estimating the properties of motor fuels.

Key words: fiels and lubricants, performance property, chemmotological process, simulation modeling,

mathematical model, forecasting.

A. B. Opeuwienkos

DAY «25 I'ocHUU xummotonornn Munobopous! Poccnn

25gosnithim@mil.ru

HccaenoBanue ocaaikoo0pa3oBaHusi B PeAKTUBHbBIX TOILIUBAX NMPU 00BOTHEHUU

C HCTOJIL30BAHMEM METOI0B MOJIEKYJISIPHON MeXaHUKH

IIpugedenvl pe3ynbmamsl UCcae008aHUs NPOYECCO8 POPMUPOBAHUS U CIPYKMYPUPOBAHUS OUCHEPCHBIX CUCTEM
MONaUG 0Jisk peaKmugHvlx osueameneli 8 yciosusax konmaxma monausa TC-1 ¢ npomugo8o00KpUCMAaIIu3ayOHHbIMU
aHcuOKoCmAMU U Oe3 HUX ¢ 8000U, A MAKICce 0OPA30BAHUS A2Pe2UPOBAHHOU OUCTEPCHOU (ha3bl, AGIAIOUEUC OOHOU
U3 NPUYUH OMKA308 MONTUBHBIX CUCEM ABUATNEXHUKU.

KioueBble c10Ba: TUCIIEPCHAS CHCTEMa, arperMpOBaHHas TUCTIepCcHas (asa, CIoKHast CTPYKTypHAs eJIMHUIIA,

MCIKMOJICKYJIAPHBIC BSaHMOﬂeﬁCTBHH, CTCPUYUCCKAA SHECPIrus, (bYHKI_II/II/I CHJIOBOI'O ITIOJIA.

A. V. Oreshenkov.

25th State Scientific Research Institute of Chemmotology

of the Ministry of Defense of Russian Federation

Study of Sedimentation in Jet Fuels Due to Watering

Using Methods of Molecular Mechanics

The research results of the formation and structuring of dispersed jet fuel systems in contact of fuel TS-1 with icing
inhibition liquids and without them with water, as well as the formation of the aggregated dispersed phase, which is
one of the causes of fuel system failures of aircraft, are presented.

Key words: dispersed system, aggregated dispersed phase, complex structural unit, intermolecular interactions,

steric energy, force field functions.

. A. Manvuwies, B. B. Konopamenxo, B. B. Cyzukoe, H. M. Huxumumn
DAY «25 I'ocHUU xummoTosmornn MuHo6opoHbE! Poccrm»

25gosnithim@mil.ru



I[IpumMeHeHUe MUIAHMPOBAHUS YKCIIEPUMEHTA JIJIS ONTHMHU3ANHNH YCJIOBUH HCIIBITAHUSA

MpH OlleHKe MPOTHBOM3HOCHBIX CBOIICTB ABHAKEPOCHHOB

IIpeonooicero ucnonv3osams mamemamuieckoe niaHUPOBAnUe IKCHePUMEHMA 015 ONMUMUZAYUY YCILOBULL
UCTIBIMAHUSL, NPU KOMOPBIX 00eCne usaemcs MaKkCUMAIbHAasl pa3peuaoudas CROCOOHOCb Memood OYeHKU
NPOMUBOUZHOCHLIX CEOUCME ABUAYUOHHBIX KEPOCUHO8. B kauecmee kpumepusi onmumusayuu eblopana
abCcoNOmMHAst pa3HOCMb MENHCOY 3HAUEHUAMU ONPeOeiseM020 NOKA3AMENS KUUPUHA OOPONCKU USHOCAY
OJ151 MONAUG C PAZTUYHBIM YPOSHEM NPOMUBOUZHOCHLIX CEOUICMS.

KunioueBble cjioBa: aBUAITMOHHBIN KEPOCHH, TPOTHBON3HOCHBIC CBOMCTBA, MTOI00ME, MOJCITHPOBAHHUE,

TMJIAaHUPOBAHUC SKCIICPUMCHTA, UCHIBITAHWUA, OLITUMU3AI[UA.

D. A. Manishev, V. V. Kondratenko, V. V. Suzikov, I. M. Nikitin.

25th State Scientific Research Institute of Chemmotology

of the Ministry of Defense of Russian Federation

Application of Experiment Planning for Optimization of Test Conditions

when Evaluating Anti-Wear Properties of Aviation Kerosene

1t is proposed to use the mathematical planning of the experiment to optimize the test conditions which provide
the maximum resolution of the method for assessing the anti-wear properties of aviation kerosene. The absolute
difference between the values of the determined indicator "wear-track width" for fuels with different levels of
anti-wear properties is selected as the optimization criterion.

Key words: aviation kerosene, anti-wear properties, similarity, simulation, experiment planning, testing,

optimization.
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