O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0216U007412

Jep>kaBHUH peecTpauiliHUI HOMeEP: 0113U005222

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 29-11-2016

II. Etran BukoHnauus JiP
Homep erany: 3

Ha3sBa eramy: Anpo6atiis HOBOI cucTeMu TPUGOIIOTIYHUX DOCIIKEHb HA TECTOBUX TPHOOJIOTIYHUX T1apax.
Po3po6s1eHHS TexHOJIOrii OTPMMAaHHS BUCOKOBIIOPSAKOBAaHMX MOHOLIAPOBUX IIJIiBOK OBrOJIAHLIIOKKOBUX
anidaTUYHUX CIOJYK (HOPMaJibHi aJKaHU, OPraHiuHi KUCJIOTH, alKaHTionn), PpynepeHis i ix noxigHux. TeopeTnyne

IOCJIiI)KEeHHS [1049aTKy pyxy B iHTepderici TepTs.
IToyarok eramy: 01.2015
3akiH4yeHH4d eTamy: 12.2015

Buz 3BiTHOr0O AOKYMEHTA: OCTaTOYHMIA 3BiT

II1. BizomocTi npo BuKoHaBus JIiP

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: HcTUTYT disuku HAH Vkpainu
Kopg, 3a €IPIIOY: 05417302

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon: 525-12-20

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHa akaziemiss HayK YKpainu
Koz 3a €JIPIIOY: 00019270

Micue3Haxoa>KeHHS: By/. Bosogumupcnka, 54, m. Kuis, Kuiscbka 06:1., 01030, Vkpaina
dopma Bi1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

TenedoH: 380442396594, 380442343243

VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs [IiP

IlincraBa ojis npoBemeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IIEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemiero HayK (TOJIOBHUMU PO3NOPSIHUKAMU OI0pKeTHUX KOIITiB Ha rrposeneHHs HIIJIKP)

Hanpsam ¢inaHCcyBaHHS: 2.2 - npukiajHi 4OCTIIKEHHS | pO3pO6KM
Ixepesa ¢piHaHCYBaHHS

7713 - KOIITH AEP>KOIOAKETY

Kop, nporpamHoi kiacudikanii BupaTkis i KpeguryBaHHs (KITKBK): 6541030

GakTuuHMit 06csar ¢piHaHCYyBaHHS (THC. TPH.). 46




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6seHHS METOIMKY HEPYHHIBHOTO BUMipIOBaHHS TPUOOJIOTiYHMX BJIACTUBOCTEN HAJTOHKUX OPraHiuyHUX IIJIiBOK
(BKJIIOYAIOYM MOHOIIAPOBi) HA OCHOBI JIEBITYIOYOTO B MAarHiTHOMY I10JIi MasiTHAKA. PO3po6sIeHHSI MeXaHiuHO1

YAaCTHUHHU, €JIEKTPOHHUX BY3JIiB i TPOrPaMHOro 3a6€3Me4eHHs.

Ha3zBa po6oTH aHTIJIilICbKOIO:

Development of methods of non-destructive measurement of tribological properties of ultrathin organic films
(including monolayer films) using the pendulum levitating in the magnetic field. Development of mechanical part,
electronic nodes and software.

Pedepat ykpaiHCbKOIO:

MeTo10 1aHOTO IPOEKTY € KOMIJIEKCHE €KCIIEPUMEHTAJIbHE, TEOPETUYHE Ta KOMIT'IOTEPHE NOCIIiIPKEHHS IIPOLIECY
TEPTS], @ TAKOXK PO3POOKA HAYKOBUX OCHOB HEEHEPTrOEMHUX METO/IiB KEPYBaHHS TPUOOJIOTIYHUMMU [IPOLIECAMU B
MallMHax Ta MeXaHi3Max J1jis1 OJI0BKEeHHsI iX eKCIulyaTaliiiHuX pecypciB. O6'eKTamMu [1OCiIP)KeHb € MOHOIIAPOBI
OpraHiuHi IJIiBKU B SIKOCTi 3MalllyBaJIbHMX MarepiasiB B TPUOOJIOTIYHMX CUCTEMaX. BUTOTOBJIEHO Ail0YMil MaKeT
OPUTiHAJIbHOTO NpUJIAAy AJis OCIIIKEHHS TePTS METOLOM KOJIMBaHHS MasiTHUKA. [Ipniaz nae MOXKIMBICTD
[IPOBOJIMTY HEPYIHIBHI BUMipIOBaHHS KoeillieHTiB TepTs HaJlTOHKUX IIJIiBOK, TaKUX SIK: MOHOLIAPiB HOPMaJIbHUX
aJIKaHiB, OPraHiYHUX KUCJIOT, aJIKAHTIOJIiB, (PyJIEpPEHIB i iX MOXifHUX, PO3MilllEHUX Ha ATOMHO IJIaJJKUX [10BEPXHSIX.
KoHTpoJIb CTPYKTYypU MOHOLIAPIB OpraHiYHMX IIJIiIBOK HA aTOMHO IJIaJIKUX ITIOBEPXHAX 34iMICHIOETLC 3a JOTIOMOTOI0
METO/iB aTOMHO CUJIOBOI Ta CKaHYBaJIbHOI TYHEJIbHOI MiKpOocKomii. B pamkax JaHoro etamny Ta ABOX
nonepeHix(2013-2014pp.) oTpuMaHi HacTyIHi pe3yJbTaTh: 1. IpeACTaBlIeHO HOBU METOJ, NOCIiIPKEHHSI IIPOLIECiB
TepTs i BUMipIOBaHHS KOe(illieHTiB TEPTSI HAATOHKUX CUCTEM Ha OCHOBI JIEBITYIOUOTO Y MarHiTHOMY I1OJIi MasiITHUKA.
OTpuMaHoO 3a/1esKHOCTi NOBHOI eHeprii E(?) Ta ycepegHeHoi eHeprii ?(?) TpubocucteMu Bif yacy ? as
IOCTiI)KyBaHUX [1ap MaTepiaziB. Po3pob6iieHo i anpoboBaHo porpamHe 3abe3redeHHs JeBiTalliiiHoro TpubomeTpa;
2. po3p006JIEHO TEXHOJIOTiI0 OTPUMAHHS BUCOKO BIIOPSAKOBAHMX MOHOLIAPOBUX ILJIiBOK JOBIOJIAHLIIOKKOBUX
aniparnyHuX crnoayK. OTPMMaHO BIOPSAKYBaHH TioJiB Nona, Mu, Mua Ha aTOMHO I71afiKil nosepxHi Au(l111) ta
BU3HAYEHO iX CTPYKTYPY YNAKOBKHU. 3. allpOOOBAHO CUCTEMY TPUOOJIOTIYHUX JOCIIPKEHb Ha TECTOBUX
TPUOOJIOTIUHUX [Tapax MeTasl-TioJl. EkcniepuMeHTaNlbHO OLiiHEHO KoedillieHTH TepTs ap AOCiIyKyBaHUX
MaTepiasiB: MaTaj-MeTajl Ta MeTajl-opraHika. BCcTaHOB/IeHO, 1110 TEPTA Mapu MeTan-oprasika(Au - Nona, Au - Mu,
Au - Mua) sIKiCHO Bifipi3HSI€TbCS Bifi Iapu MeTan-MeTan(Au - Au ); 4. 3alIpONIOHOBAHO OJAHOBUMIPHY MOZEJb
IepeJiBiCHUKIB KOB3aHHS MIX [I0B3YHKOM i 6JIOKOM, B SIKOMY (PPOHTHU € KBa3iCTaTUMHUMU CaMO3alikOBHUMU
TpilllMHaMU, KOJIX TOBIIMHA H MOB3yHKA € BEJIMKOIO ITOPIBHSIHO 3 IIPY>KHOIO KOPEJIILIHOIO JOBXUHOIO i Kosn
SKOPCTKICTh iHTepdericy € MaJiolo B TOPiBHSIHHI 3 06'€MHOIO JKOPCTKICTIO MTOB3YHKA. 3HANAEHO aHAIITUYHE PillleHHS
L7151 JOBKMHU ITPOGIry ? IepIIoro MoB3YyHKA, sIka KOHTPOJIIOETHCS IIPYKHICTIO 6JI0KY i iHTepdeiicy; 5. cuctemMu
MEeTaJI-OpraHika € NPOBiTHUMU MOJIEbHUMU 06'€KTaMU JJ151 TPUOOJIOTIYHUX TOCITKeHb, SIKi JO3BOJISIIOTh
MIOTJIMOUTY YSBJIEHHSI ITPO MPOLLECU TEPTSI, YHUKHYTY PYHHYBaHHS [IOBEPXOHb METAJIIB 3aBJSIKM HAHECEHHIO

OpraHiYHMX MOHOWIAPIB Ta 3MEHIIYBaTH KoeillieHT TepTs y JeKilbKa pasib.

Pedepar aHI1ilICHKOIO:

The aim the project is a comprehensive experimental, theoretical and computer study of the friction processes,
and the development of scientific bases for the low energy control methods of tribological processes in machines
and mechanisms to extend their operational resources. The objects of research are the monolayers of the organic
films as a lubricant in tribological systems. Working model of the original device for the study of friction via
pendulum method was designed. The device allows to carry out non-destructive measurement of the friction
coefficient of ultrathin films, such as monolayers of normal alkanes, organic acids, alkanethiols, fullerenes and their
derivatives, placed on the atomically smooth surfaces. The control of structure of monolayers of organic films on



atomically smooth surfaces is carried out by the methods of atomic force and scanning tunneling microscopy. In
this stage and the two previous (2013-2014) the following results are:1. a new method of investigation of friction
and measurement of friction coefficients of systems based on ultrathin films are presented. It were obtained the
dependencies of total E(?) and average energies ?(?) of tribosystem for couples of investigated materials. Levitation
tribometra software was developed and successfully tested; 2. the technology of obtaining highly ordered
multilayers of long chain aliphatic compounds was designed. An ordering of thiols Nona (1,9-nonanedithiole), Mu
(11-mercaptoundecanol), Mua (11-mercaptoundecanoic acid) were obtained on an atomically smooth surface of the
Au (111) and determined their structure of packaging; 3. system for tribological studies was tested on experimental
tribological pairs metal-thiol. It was estimated the friction coefficients of pairs of the materials: metal-metal and
metal-organic. It was found that the process of friction for pair metal-organic (Au - Nona, Au - Mu, Au - Mua) is
qualitatively different from a pair of metal-metal (Au - Au); 4. it was suggested one-dimensional model of friction
precursors between the slider and the sliding block. Quasi-static fronts are self-healed cracks in that model, on
condition of the thickness of slider H is larger compared to the elastic correlation length and rigidity of the
interface is smaller compared to the volume rigidity of slider. It was found an analytical solution for the long run ?
of the first slider, which controlled by elasticity of block and interface; 5. metal-organic systems are ideal objects
for tribological studies that allow to deepen the understanding of the processes of friction, to avoid the
destruction of metal surfaces by applying organic of monolayers and reduce the coefficient of friction by several

times.

Inpexc YIK: 538.951-405, 538.951-405

Koau TeMaTHYHHUX PyOpHK: 29.19.13

KepiBHuUKH po6oTH

BsacHe IlIpizBuie Im'sa I1o-6aTbKOBI: Bpayn Oner MuxaitnoBud
HaykoBH# CTyIiHb:

HaykoBe 3BaHHS:

InenTudikarop ORCID ID:

HoparkoBa indopmamist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII yKpaiHCBKOIO: [li04mii MaKeT CUCTEMH /1715l IPOBEAEHHS AOCIIiPKEHD TPUOGOIOTIYHUX

BJIACTUBOCTEN HAITOHKUX OPraHi4HUX IJIBOK.

Ha3zpa HTII anrsi#icbKO¥0: Desiging and testing physical model system for investigation of tribological

properties of ultrathin organic films.

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJbTaTH:

l'any3s 3acToCyBaHHS: 72.19.

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: OpuriHasbHUM TIpUIaL, OJ1s1 LOCIIIIKEHHS TEPTS. METOLOM KOJIMBAHHS MAsSTHUKA [,A€ MOXKJIMBICTh
IIPOBOJUTH HEPYVHIBHI BUMipIOBaHHS KoeQillieHTiB TepTs HaJTOHKMX OPraHiYHMX MJIiBOK(MOHOLIAPiB HOPMaJIbHUX
aJIKaHiB, OPraHiYHMX KUCJIOT, aJIKAHTIONIB, PyJepeHiB i iX NOXigHUX, PO3MIllleHUX HAa aTOMHO IJIaJJKUX [IOBEPXHSIX).
ExcriepuMeHTasnbHy CUCTEMY ITPOTECTOBAHO HA TPUOOJIOTIYHMX [Tapax MeTajl-MeTaJl Ta MeTaJI-OpriHKa.
BcraHoBIIEHO, 110 3HaY€HHS KoedillieHTa TepTs [apy MeTajl-opraHika y JeKijibka pasiB MeHIle, HDK 17151 [1apu
MeTan-MeTasl. TakuM YMHOM, CUCTEMU METAaJI-OpraHika € MpOBiIHUMU MOJEJbHUMU 00'€KTaMU IJ1s1 TPUOOJIOTiYHUX
IoCJliKeHb. Lle 1o3BoJIsII0€e OTJINOUTH YSIBJIEHHS PO NPOLECH BUHUKHEHHS TEPTS MK MOHOIIAPOM OpPTraHiKu Ta

METAJIOM, Ta YHUKHYTH PYMHYBaHHS [IOBEPXOHb METAJIIB 3aBJSIKU HAHECEHHIO OPraHiYHUX MOHOIIAPIB.
ConiaibHO-€KOHOMIYHA cnpsamoBaHicTe HTII:
BnyiuB HTII Ha moBKiJjjis:
BnpoBanykenHss HTII: Boposamxeno
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy: 5 p.
3aKiHYeHHs eTamny:
Crnio>KuBavi NPOAYKILii: na6opatopii, mo AOCTiIKYIOTh SBUILE TEPTSL.
IlepcrieKTHBHI PUHKH: 3apy6ixkHi KpaiHu.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIsI 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmanist:

IX. Biosiorpadiuamui onuc
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