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MAacCHBHMX MarepiaiB Ta MOKPUTTIB B LINPOKOMY iHTEpBasli TeMIeparyp.
IToyaTok eramy: 01.2021
3akiHyeHHs eTamy: 12.2023

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT
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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk
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Poamip opranisanii:
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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)
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

3acrocyBaHHs XapaKTEPUCTUKU Pi3nyHa IJIACTUYHICTD 171 JOCiI)KEHHS MEXaHIYHOI I0BEIiHKY MaCUBHUX

MarepiasiB Ta IOKPUTTIB B LIMPOKOMY iHTE€pBaJli TEMIIEPATYP

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Application of the physical plasticity characteristic to study the mechanical behavior of massive materials and
coatings in a wide range of temperatures

Pedepat yKpaiHCBKOIO:

OO6’eKT LOCIIIPKEHHS — YUCTi METaJIU, MeTaJleBi CIIJIaBM Ha OCHOBI 3ajliza Ta aJIlOMiHIlO Y Pi3HOMY CTPYKTYPHOMY
CTaHi, 3MilIHEH] NIOBEPXHEBI IapU METaJIEBUX CIJIAaBiB Ta KBa3iKpUCTasiuHi IOKPUTTS. MeTa po6OTH — CTBOPEHHS
HAyKOBOT'O MiIX0y Ta po3po6Ka Ha IOTO OCHOBI METOAVKY BU3HAYEHHS 3aJ1eKHOCTI (i3NYHOI IIIIaCTUYHOCTI
marepiaJiB Bif IBUIKOCTI fedopmMaliii, TeMmneparypu Ta CTPyKTypHUX (aKkTopiB (po3mip 3epHa, 3MillHEHHS,
IiNIbHICTh OYCIIOKALil) IPYU CTaHIAPTHUX BUIIPOOYBAHHSIX HA PO3TAr. Po3po6ka METOIMKY BU3HAYEHHS MEXaHIUHUX
BJIACTUBOCTEN OBEPXHEBUX LIapiB MaTepiasiB Ta MOKPUTTIB 3 BUMIPiB TBEPAOCTL. MeTOAM JOCTiAKEHHS —
BUMIpPIOBaHHS MiKPOTBEPZOCTI B IIMPOKOMY iHTepBaJli TeMIlepaTyp, MeXaHiuHi BUIIPOOYBaHHS HA PO3TAT Ta CTUCK,
TpUOOJIOTIUHI NOCiIPKEHHS, OIITUYHA, CKaHyBaJIbHA Ta IIPOCBiYyBaJIbHA €JIEKTPOHA MiKPOCKOTIis,
PEHTI€HOCTPYKTYPHUI aHai3. [Ipy BUKOHAaHHI IPOEKTY 3HAIAEHO BiJIOBiIHY KOPEJIALi0 MDK (Pi3U4HOI0
IJIACTUYHICTIO Ta MOJOBXEHHSIM [0 PYHHYBaHHS IPY CTaHAAPTHUX MEXaHIYHMX BUIIPOOYBAHHSIX HA PO3TAT AJIs
Pi3HUX I'pyl MeTaJleBUX CILIaBiB. Briepiue O6ysa BUBY€HA TeMIlepaTypHa 3aeXXHICTb (Pi3NIHOI I7IaCTUYHOCTI 1715
Pi3HUX TUIIiB MarepiazniB. EKCliepuMEeHTaIbHO NOBELEHO, O peajlbHE 3MILHEHHS [I0BEPXHEBUX LIAPiB TA TIOKPUTTIB
CJIiJl XapaKTepU3yBaTU He TiJIbKM 3POCTaHHSIM TBEPJIOCTI, a i 36i/IbII€HHSIM HAIIPY>KEHHSI IJIMHHOCTI. Pe3ysnbratu
BUKOHAHHSI IPOEKTY MOXKYTb BUKOPUCTOBYBAaTUCH 1151 PO3POOKM MaTepialiB i3 3alaHUMU ME€XaHIYHUMU
BJIACTMBOCTSIMU, 3a0€311e4MBIIM [IPY LIbOMY He TiJIbKU MIlIHICTB, ajie i 3aiaHy Iy1acTuyHicTh. EKOHOMIUHA
3HAUYMMIiCTh pOOGOTU 06YMOBJIEHA MOSKJIMBICTIO 3HAYHO 3MEHIINATH KiJIbKiCTh €KCIIEPUMEHTIB P PO3PO0OLi HOBUX

CILJIaBiB 32 JOTIOMOTOK BUKOPUCTAHHS PO3POOJIEHUX TEOPIH.

Pedepar aHIJIiHCBKOIO:

The object of research is pure metals, metal alloys based on iron and aluminum in different structural states,
strengthened surface layers of metal alloys and quasicrystalline coatings. The aim of this work is to create a
scientific approach and develop a methodology based on it to determine the dependence of physical plasticity of
materials on the rate of deformation, temperature and structural factors (grain size, strengthening, density of
dislocations) during standard tensile tests. Development of a methodology for determining the mechanical
properties of surface layers of materials and coatings from hardness measurements. Research methods include
microhardness measurements in a wide temperature range, mechanical tensile and compression tests, tribological
studies, optical, scanning and transmission electron microscopy, and X-ray diffraction analysis. During the project,
a corresponding correlation was found between physical plasticity and elongation to failure in standard
mechanical tensile tests for different groups of metal alloys. The temperature dependence of physical plasticity for
different types of materials was studied for the first time. It was experimentally proved that the actual
strengthening of surface layers and coatings should be characterized not only by an increase in hardness, but also
by an increase in yield stress. The results of the project can be used to develop materials with specified mechanical
properties, ensuring not only strength, but also specified plasticity. The economic significance of the work is due
to the possibility to significantly reduce the number of experiments in the elaboration of new alloys using the
developed theories.

Inpexc YIK: 620.22, 620.1.08, 620.22:67.017, 620.22:67.017
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII yKpaiHCBKOIO: Metonuka BusHa4eHHs «(i3nyHOI IUIACTUYHOCTI» 38 KDMBUMH CTaHAAPTHUX

MEeXaHIYHUX BI/Il'IpO6YBaHb Ha PO3TAT Ta CTUCK [JI1 METAJIEBUX CI1JIaBiB.

Hazpa HTII anrJiiicbKo10: Methodology for determining "physical plasticity" according to the curves of

standard mechanical tensile and compression tests for metal alloys.
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'asy3s 3acToCyBaHHS: M 72.19 JlocsiokeHHs i eKCIlepUMeHTasIbHI PO3pO6KHU y cdepi iHIIMX TPUPOSHNYNX i

TEXHIYHMX HayK
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: 3anponionoBana metoyika BusHayeHHS BHisMYHOI MJIACTUYHOCTI IPY MEXaHIYHUX BUMPOOYBAHHSX HA
POS3TAT Ta CTUCK CYTT€EBO 36isbl1ye 06cAar iHpopmallii Npo MexaHiuHi BIaCTUBOCTI Ta MeXaHi3M gedopmallii
MmarepiasiB. 3alIpPOIIOHOBAHO TEOPIl0 BIVIMBY CTPYKTYPHUX Ta 30BHILIHIX PaKkTOPiB Ha (i3NYHY [1JIACTUYHICTb.
Po3BuHeHi B 11ill po6OTi TeOpETUYHi ySIBJAEHHS MOXYTb OYyTU BUKOPUCTAaHI JJ1s1 CTBOPEHHSI METaJIEBUX CIJIABIB 3

ONTUMAJIbHUM TTO€IHAHHIM MIIHOCTI Ta IJIACTUYHOCTI.
ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Exonomis enepropecypcis, Ekonomis matepiasiis
Bnius HTII Ha moBKiJj1s:
BnpoBaaykennss HTII: He snposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHs eTany:

Crno>kuBavi mpoAyKuii: IMIM HAHY, IE3 HAHY, IHM HAHY, IM® HAHY, HauioHanbHuUil TeXHIYHMI

yHiBepcuTeT YKpainu "KuiBCbKUM MOJITEXHIYHUN IHCTUTYT iM. Iropst CikopcpKoro”
IlepcrieKTHBHI PUHKH: HayKOBO-TEXHIYHi iHCTUTYTH Ta MaTepiaso3HaByi 1a60paTopii
XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM

IloTpiOGHMI 0GCAT iHBECTHILiH, THC. TPH.:

IlpaBa, 0 HaJAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:

HasaBHicTb 0i3Hec-IJIaHY:

TexHiKO-eKOHOMiIYHE OOrpyHTYBaHHSI:

IToreH1iaIbHUI 0OCST IIPOJAIKY, THC. TPH..

OuikyBaHHI TePMiH OKYIHOCTI (POKiB):

JopaTtkoBa iHdpopmamist:
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