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Pedepar:

1. O6'exT mocnifKeHHs - mpolecyu (POPMYBaHHS CTPYKTYPH i BIaCTUBOCTEN KOMIIO3ULIMHNAX MaTepPiasiB Ha OCHOBI
MeTaJliB, 0JIiMePiB i IIeMEHTHUX B'SDKY4MX, MOAU(IKOBAaHUX HAHOPO3MIPHUM CTPYKTYpPOBaHUM ByTjeleM. [Ipengmer
IOCJiI)KEHHS — 3aKOHOMIPHOCTI [IPOLIECiB CTPYKTYPOYTBOPEHHS i POPMYBaHHS KOMILIEKCY (i3MKO-MeEXaHIYHUX
BJIACTMBOCTEN y KOMIIO3ULIHNX MaTepiasax 3 J00aBKaMy HAaHOPO3MipHOTO CTPYKTYPOBAHOIO ByTjelo. Metonu
IOCJIIPKEHHS: TEOPETUYHI JOCIIIPKEHHSI BUKOHAHI METOJAMU KBAHTOBO-XiMiYHOTO MOJ€JII0OBAHHS; CTPYKTYPHI
IOCJIiI)KeHHS] BUKOHYBAJIMCS i3 3aCTOCYBaHHSIM METO[IiB MeTanorpadiqyHoro, ClieKTPOCKOIIIYHOTO,
€JIEKTPOHHOMIKPOCKOIIIYHOT O, PEHTT€HOCTPYKTYPHOTO i PEHTTeHO(a30BOro aHaidy. MexaHiuHi BJ1aCTUBOCTI
BUMIipIOBanucs Ha BUNpoOyBasbHii MamuHi "Instron 5982". BusHaueHHs TPUOOJIOTIYHMX BIACTUBOCTEN

nposopuiiocs Ha ycraHoBLi "CETR UMT Multi Speicmen Test System". TeopeTruyHi i npakTU4HI pe3ysibTaTy: Ha



IiICTaBi TEOPETUYHMX YSIBJIEHb KBAHTOBOI XiMii pO3IJISIHYTI MOJeJli (POPMYBaHHS METAJIOBYIJIELIEBUX KOMILJIEKCIB B
aJIIOMIHII 3 pi3HUMU ByIJleLleBUMU CTPYKTypaMmu: QpysiepeHaMu, HAaHOTPyOKaMu, OHioHaMu. BusHavyeHo rapameTpu
B3a€MO/Iii HAHOCTPYKTYP 3 aTOMaMU METAJIB, 10 3aJI€XKaTh Bifl CTPYKTYPHUX i MOPQOJIOTIiYHMX OCOBIMBOCTEN
HAaHOPO3MIPHUX YaCTUHOK. BU3Hau€HO NapaMeTpu B3aeMOIil HAHOCTPYKTYp 3 aTOMaMU METaJliB, IO 3a/1eKaThb Bif
CTPYKTYpPHUX i MOPQOJIOTiYHNX OCOBGIMBOCTEN HAHOPO3MIPHMX YaCTUHOK. 3aCTOCYBaHHS BYIJIELEBUX
HAaHOCTPYKTYp B OyZiBesIbHUX MaTepiasax Ha OCHOBI NojieTusieHTepedTanaTy i [eMeHTHUX B'SKYIUX, KpiM
IiIBUIIEHHS] MEXaHIYHUX XapaKTePUCTHK, BUSBUJIOCS aKTyaJIbHUM [1JIs1 IOAaHHS iM HOBUX SIKOCTEM. BcTaHOBIIEHO,
110 BBEJICHHS BYIJIEL€BUX HAHOCTPYKTYP B MOJIIMEPHE BOJIOKHO 3HMXKYE 0r0 rOpIovicTb. B yMOBaxX TeXHOJIOTIYHOI
JIiHil BUpOOGHULITBA BOJIOKHA PO3PO06JIeHUI CIIOCi6 BBE@HHSI HAHOCTPYKTYP B 06'eM MaTepialy, 10 3abe3neyye
OJHOPiIHICTE MOTO po3mnoAiny. 3aCTOCYBaHHS KBAHTOBO-XIMIiYHOIO MOZIEJIIOBAHHS [0 B3a€MOJii iOHIB Kasbliilo 3
rpadeHOBUX TTOBEPXHSIMU JJO3BOJINJIO BCTAHOBUTHU IIPOLIECH, 110 MPOTiKAIOTh NPU TifipaTalii B eMEHTHUX CUCTEeMax
B IIPMCYTHOCTiI HAHOCTPYKTYP, 1J0 BU3HAYAIOTh, B KiHLIEBOMY IIiICYMKY, BJIaCTUBOCTi P€3yJIbTYIOUOTO KOMIIO3UTY.
BcraHoBJIEHO, 1110 BUBHAYAJIbHMMUY [TapaMeTpaMU BYTJIeleBUX HAHOTPYOOK €: XiMiYHUI CKJIaf, [I0BEPXHi, 1110
XapakTepuaye COpOLiNHY 3[aTHICTb IPOMYKTIB rifjpaTallii, i acClieKTHe BifHOIIEHHS, 1110 BU3HAYa€ 30aTHICTb
(dhopMyBaTH apMyOUMil KapKac OKPEMHUX 3€PEH LIEMEHTHOTO KaMeHI0. HaykoBa HOBM3HA: pO3PaxOBaHa €Heprist
3B'3KiB aJIIOMiHIIO 3 rpadeHOBUX IIOBEPXHSIMU BUXINHUX i QYHKI[IOHANI30BaHMX HAHOTPYOOK cKiasa BifmnosinHo 0,1
KKas / MoJib i 43,6 KKas / MOJb. 3HaUHO NIOCUJIEHHS B3a€EMOZi € OHMM 3 BU3HAYaIbHUX YMHHUKIB MiJBUIIEHHS
MinHocTi (o 500 MITa i Buie), Tpubosioriunux (20-30 %) BacTUBOCTE! allOMiHIEBOTO KOMIIO3UTY, BUXiIHUMU
KOMIIOHEHTAMU $IKOTo Oysu amoMiHiit mapku AJIO i ByryieLieBi HAHOCTPYKTYPU. AHAJIOTiUHE MiJIBUIIEHHS
MEXaHiYHUX i TPUOOJIOTiYHUX BIACTUBOCTEN CIIOCTepiranocs i Ha MiTHUX HAHOKOMITO3UTaX. Briepiie BCTAaHOBJIEHO
BIUIUB BYTJI€LIeBUX HAHOCTPYKTYP 3 pidHOI0 MOP(QOJIOTrielo Ha TPUOOJIOTIUHI XapaKTePUCTUKY METaJTOMaTPUYHUX
KOMIIO3ULIMHUX KOHCOJIiZJOBAHVX IIOPOIIKOBUX i IOBEPXHEBO 3MilJTHEHUX MaTtepiasiB. CTyIiHb YIIPOBAPKEHHS: HA
nigrnpuemcrsi TOB "MAVICTEP JKBK YKPATHA" nnpoBefieHi moC1iHO-POMUCIOB BUTIPOGYBaHHS
HaHOMOAM(}IKOBaHUX GETOHIB 3 BUKOPUCTAHHSIM BYIJIElIeBUX HAHOTPYOOK. MoaudikoBaHni cknany 6ynu
BMKOPHCTaHi IIPY BUPOOHUILTBI 3a/1i300€ TOHHUX KOHCTPYKLiM - CTIHOBUX €JIEMEHTIB JJIs1 MaJIOTIOBEPXOBOTO
OyniBHMLITBA. B pe3ysbTati NpoBeieHUX BUNIPOOYBaHb BCTAHOBJIEHO, 110 NIpY HAHOMOAMU(IKYBaHHii 3 6€TOHHOI
CyMilli, IpU3HaYeHoi AJ1s1 OTpuMaHHs 6eToHy kiacy B15 13, orpumani 6etonu B25 I13. EkoHoMiuHUMIT epeKT ckiiaB
51 rpH/Ky0.M.

2. The object of study - the processes of formation of structure and properties of composite materials based on
metals, polymers, cement binders modified with nanoscale structured carbon. Subject of research - the laws and
processes of structure formation of a complex physical and mechanical properties of composite materials with
nano-sized additives structured carbon. Methods: theoretical studies carried out by methods of quantum-
chemical modeling; structural studies were performed using metallographic techniques, spectroscopy, electron
microscopic, X-ray and X-ray analysis. Mechanical properties were measured on the test machine, "an Instron
5982". Determination of tribological properties was carried out at the facility "CETR UMT Multi Speicmen Test
System". Theoretical and practical results: on the basis of the theoretical concepts of quantum chemistry are
considered models of metal-forming complexes in aluminum with different carbon structures: fullerenes,
nanotubes, onions. The parameters of the interaction of nanostructures with the metal atoms, depending on the
structural and morphological features of the nanoscale particles. The use of carbon nanostructures in building
materials based on polyethylene and cement binders, besides enhancing the mechanical characteristics, it was
urgent to give them new skills. The introduction of carbon nanostructures in the polymer fiber reduces its
flammability. The process conditions of fiber production line provides a method of administration of
nanostructures in the volume of material that provides the uniformity of its distribution. Application of quantum-
chemical modeling of the interaction of calcium ions with graphene surfaces possible to establish the processes
occurring during the hydration of cement systems in the presence of nanostructures, shall designate, in the end,
the properties of the resulting composite. It was found that carbon nanotubes defining parameters are: chemical
composition of the surface, which characterizes the sorption capacity of hydration products, and an aspect ratio
that determines the ability to form a reinforcing frame of individual grains of cement stone. Scientific novelty: the



calculated energy ties with aluminum graphene surfaces raw and functionalized nanotubes amounted to 0.1 kcal /
mol and 43.6 kcal / mol. Significant strengthening of interaction is one of the determining factors of increasing
strength (up to 500 MPa and above), tribological (20-30%) of the properties of aluminum composite basic
components of which are aluminum brand ADO and carbon nanostructures. A similar increase in the mechanical
and tribological properties was observed on copper nanocomposites. For the first time established the influence of
carbon nanostructures with different morphologies on the tribological characteristics metalomatrichnih
consolidated composite powder and surface-hardened materials. Degree of implementation: the company
"MASTER JBK Ukraine" conducted trial tests of nano-modified concrete using carbon nanotubes. The modified
compositions have been used in the production of reinforced concrete structures - wall elements for low-rise
stroitelstva.V result of the tests found that when nanomodifitsirovanii of concrete mix designed for concrete class
B15 P3, P3 obtained concrete B25. The economic effect amounted to 51 UA / cubic meter.
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