O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0215U001626

Jep>kaBHUH peecTpauiliHUI HOMeEP: 0113U005222

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 06-04-2015

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eTramy: Po3poGeHHs TpOrpaMHOro 3a6esnedeHHs 1Jist TPUGOJIOTIYHUX JOCIipKeHb. CTBOPEHHS |
BUIIPOOYBAHHS [il0Y0r0 MAKETY CUCTEMU JJIs1 IPOBEAEHHS JOCiIKEHb TPUOOJIOTIYHUX BIACTUBOCTEN HAATOHKUX
OpraHiyHUX MJiBOK. JJOCIiI>KeHHS 3B'I3Ky MiX JedopMallielo NigKIanoK i pyliHyBaHHSIM Ta pe(pOpMYyBaHHIM

KOHTAKTiB B iHTepderici TepTs.
IToyaToK eramy: 01.2014
3akiH4yeHH4 eTamy: 12.2014

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

II1. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHUAUYHOI 0co0H (a6o ITIB ¢izmyHoi 0c00H): IncTuTyT disnku HAH
Ykpainu

Kopg, 3a €IPIIOY: 05417302

Micue3Haxoa KeHHSI:

dopma Bi1acHoCTI:

Cdepa ynpaBiiHHS: HaujoHanbHa akaziemist HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Po3mip opranisairii:

Tenedon: 525-12-20

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380442396594, 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTHuHHi 00csar ¢piHaHCYBaHHS (THC. IPH.): 50




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 aHOTO MPOEKTY € KOMIIEKCHE EKCIIEPUMEHTAJIbHE, TEOPETUYHE Ta KOMII'IOTEPHE NOCIIIIKEHHS IIPOLECY
TEPTS], @ TAKOXK PO3POOKA HAYKOBUX OCHOB HEEHEPTrOEMHUX METO/IiB KEPYBaHHS TPUOOJIOTIYHUMMU [IPOLIECAMU B
MalllMHaX Ta MEXaHi3Max JJ1s1 [IOJOBXEHHS iX eKCIIIyaTaliiHUX peCypciB. EKCiepuMeHTabHI JOCIiIPKEHHS, 110
BUKOHYIOTbCS Y Binini ¢giznyHoi enekrponiku IHctutyTy ¢isuku (IO) HAH YkpaiHu, 3 BUKOPUCTaHHSIM
PO3p06JIEHOr0 HaMU JIEBITALIiTHOrO TpPUOOMETpA 3 MapajieIbHUM KOHTPOJIEM IIOBEPXOHb TEPTSI 32 JOIIOMOTOI0
CKaHyBaJIbHOTO TyHeJsbHOro Mikpockona (CTM) i aToMHO-cuioBoro mikpockorna (ACM), HarlpaBJieHi Ha BUBYEHHS
BILJIMBY MOJIEKYJISPHOI CTPYKTYPH MacTuia Ha KoedilieHT TepTs. OJHOYaCHO 3 LIUM MU IIPOBOAMMO T€OPETUYHUM i
064YNCIIIOBa/IbHAI aHalli3 MpoleciB TepTs. TeopeTuyHi AOCiIKeHHs CIIPSIMOBaHi Ha BpaxyBaHHS feopmallii
MiIKJIaZ0K Ta ONMUCY NEePEeXiIHUX SIBUIL, IO BifOYBAIOTbCS HA IOYATKYy TEPTS. METOI0 LIUX AOCIIKEHD € MOLIYK
CII0CO6iB KepyBaHHS TEPTIM uepe3 iHIyKoBaHi KoHpopMalliliHi 3MiHM MOJIeKYJISIpHOI CTPYKTypu Mactuia. [Ipu
BMKOHAHHI JAHOTO eTaly OJepsKaHi HaCTYIHI pe3ysbTari: 1. BUTOTOBJIEHO AiI04nil MAKET OPUTiHAJIBHOTO IIPUJIaLy
171 DOCTIIPKEHHS TEPTS METOOM KOJIMBAaHHSA MAaATHUKY. [Ipuian 1ae MOKIIMBICTb IPOBOIUTY HEPYHIBHI
BMMIipIOBaHHS KoeQillieHTiB TepTs HaITOHKUX IJIiBOK (B TPaHUYHOMY BUIIQJKy MOHOIIAPOBUX). BjoCKOHaIEeHO
MEXaHiYHYy YaCTHHY JIEBITYI04OrO B MarHiTHOMY I10JIi MasiTHUKA. 2. PO3p06JIEHO €JIEKTPOHHI BY3JI1 JIEBITYIOUOTO B
MarHiTHOMY I10J1i MasITHUKA [J1s1 BUKOHAHHS TPUOOJIOTIYHUX AOCHimKeHb. 3. Po3pobiieHo i anpo6oBaHO porpamMHe
3abe3nevyeHHs JieBiTaliiHoro Tpubomerpa. 4. TeopeTUYHO AOCTIIKEHO PO3MOBCIOMIKEHHST CaM03aliKOBHOI TPIlIMHYN
B iHTepdelici TepTs i 3HalijeHa XapaKTepHa JOBXUHA ii Ipoo6iry, sika KOHTPOJIIOETHCSI IPY>KHICTIO 6JI0KY i

iHTepgericy.

Pedepar aHIJIiHCBKOIO:

The aim the project is a comprehensive experimental, theoretical and computer study of the friction processes,
and the development of scientific bases of the low energy management methods of tribological processes in
machines and mechanisms to extend their operational resources. Experimental studies, performed in the
Department of Physical Electronics of the Institute of Physics (IF) National Academy of Sciences of Ukraine, are
used developed by us (levitative) tribometer with parallel control of the friction surface, a scanning tunneling
microscope (STM) and atomic force microscope (AFM) in order to investigate the impact of the oil molecular
structure on the friction coefficient. Simultaneously, we conduct a theoretical and computer analysis of friction
processes. Theoretical research is focused on accounting the substrate's deformations and describing transient
phenomena, that occur at the beginning of friction processes. The purpose of these investigations is to find ways
of managing of the lubricant molecular structure via friction induced conformational changes. When doing the
first stage of the project were obtained the following results: 1. A new principle measuring of the friction
coefficients were offered. Designed and manufactured a working model of the original instrument for studding of
the friction processes via pendulum swing method. The device allows to do a non-destructive measurement of the
ultrathin films friction coefficient (in the limiting case - a monolayer). The mechanical part of the levitative
pendulum in the magnetic field was improved. 2. The electronic components of the levitative pendulum in the



magnetic field was designed to perform tribological research. 3. Developed and tested software of the levitative
tribometer. 4. It was theoretically investigated the spread of self-healed crack in the friction interface, and found
the characteristic length of its run, which is controlled by the elasticity of the block and interface.

Inpekc YK: 538.951-405, 538.951-405

Koau TeMaTHYHHUX PyOpHK: 29.19.13

KepiBHHKH po6OTH

Biacue IlpizBuuie Im's I10-0aTbKOBI: Bpayn Osner Muxaitiosuy
HaykoBuii CTyIiHb:

BueHe 3BaHHS:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



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

Hazsa HTII ykpaiHCBKOIO: [IporpamHe 3a6e3nedeHHs 715 TPUOGOIOTIYHUX AOCIIiKeHb. Jli09uii MakeT
CHUCTEMMU 115l IPOBEIEHHS OOCTiI>)KEHb TPUOOJIOTIYHUX BIaCTUBOCTEN HAJTOHKUX OPraHiYHUX IIJIiBOK. 3B'SI3KOK MiXK

Iedopmariiero migkIagoK i pyiHyBaHHSIM Ta pepOPMYBaHHSIM KOHTAKTIB B iHTEpderici TepTs.

Hassa HTII aHr/1ificbKOIO: The software for tribological studies. Desiging and testing physical model system
for investigation of tribological properties of ultrathin organic films. The research of the relation between
substrate deformation, destruction and reformation contact on the friction interface.

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpumaHi pe3yJbTaTH:

l'anyss 3acTocyBaHHs: 72.19.

PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Meroayika tpuGosoriyamx nociimkeHb Ha 6a3i JIEBITYI0YOr0 B MarHiTHOMY T10JIi MasTHUKA 1€
MO>XUJIMBICTb ITPOBOJIUTY HEPYIHIBHI BUMipIOBAaHHS KoedillieHTiB TepTs HaJTOHKMX MeTalidYHUX Ta OpPraHiuHuxX
IIJTiBOK aJIKaHiB Ta ix noxigHux. TeopeTruyHe MOAEIOBAHHS ITPOLIECY TIOYATKY KOB3aHHSI i3 XapaKTEPHOIO JIOBXXUHOIO
?, 0 KOHTPOJIIOETHCS MIPYKHICTIO GJIOKY Ta iHTEP(DENCY, J03BOJISIE OibII TOYHO BU3HAYUTH PO3NOBCIOIKEHHS
IIOCJIiIOBHMX CaMO3aJiKOBHUX TPIIIMH Ha AOCIIpKyBaHill MOBEpxHi Ipy 06po61Ii eKCIIepUMEHTAIbHUX JaHUX. SIK
HaCJIiOK, CTa€ MO>KJIMBAM KEPYBaHHS [IPOLIECOM TEPTsI [IOBEPXOHb Uepe3 iHIyKoBaHi KOH(OpMalliliHi 3MiHA

METaJIIYHOI Ta MOJIEKYJISIPHOI CTPYKTYPU TOHKMUX ILTiBOK.
ConiasibHO-eKOHOMIYHA cripsimoBaHicTs HTII:
Brnius HTII Ha moBKiJjs:
Bnposags>keHHst HTII: Briposamkeno
IIpakTHyHa peasnisanis HTII
IToyaTok eramy: 2013-2017 p.p.
3aKiHYeHHS eTamy:
Cno>kuBayi npo,quI.li'l': J1aboparopii, o AOCHIIKYIOTh SIBUILE TEPTSL.
IlepcrieKTHBHI PUHKH: 3apy6ikHi KpaiHu.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMI 006CAT iHBECTHILiM, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

HoparkoBa iHdopmamist:



IX. Bi6sriorpadiuHuii onuc

O.M. Braun and J. Scheibert Tribology Letters 56, 553 (2014), Propagation Length of Self-healing Slip Pulses at the
Onset of Sliding: A Toy Model; O.M. Braun and Erio Tosatti, Phys. Rev. E 90, 032403 (2014), ftershocks in a frictional

earthquake model.

X. 3aKJII0YHI BiZOMOCTi
KepiBHHK IOPHANYHOI 0COOH
IlepeJtik 0Cci0-BHKOHABILiB
BbpayHn Oner Muxainnosud

Bacpko ApTeM AHATOJiI0BHAY

Mapuenko Osiekcanap AHaTOJiOBUY

Crpuxeyc JIMutpo BikropoBuy

BignoBigasbHUI 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB
Tenedon

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallil0o HAayKOBOIi

OisIJIbHOCTI

Suenko JleoHin IlerpoBuy




