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Bigkpura

Dara peecrpaunii: 11-01-2024

1. ETaniy BUKOHAHHS

Homep erany: 3

Haspa eramy: Y3arajibHEHHsI MaCUBY €KCIIEPUMEHTAIbHUX PE3YJIbTATIB [JIs1 LIMPOKOTO KOJIa 00'€KTIB, KOMITIOTEPHE MOEIOBAHHS
JIOCTIiIKyBaHUX IIPOLIeCiB, pO3p0OKa HAYKOBUX I10JIOKEHb TEOPii 3MillHEHHSI MeTaJIiB i CIIJIaBiB ylapHUMU TEIJIOBUMU Ta
nedopmaliiiHuMu BIiMBaMu. [1iAroToOBKa MpakTUYHUX PEeKOMEHALil 1010 36i/IbIIeHHS eKCIITyaTaliliHOTO pecypcy BUPOO6iB

MAaIIMHOGYAYBaHHS Ta MEJULIVHU.
ITowaToxk eramy: 01-2023
3akiHueHHs eTany: 12-2023

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHnaseupb

HaszBa opranisanii: HanioHanbHUi TexHiYHUN yHiBepcuTeT Ykpainy "KuiBcbKuil nostiTexHiyHuH iHCTUTYT iMeHi Iropst

Cikopcbkoro”

Kogm €IPIIOY /IIIH: 02070921

ITignopsiaKoBaHicTh: MiHiCcTEpCTBO OCBITH i HayKu YKpaiHu
Agppeca: npocnexT Ilepemory, 6yg. 37, M. Kuis, 03056, Ykpaina
Tenedon: 380442367989

Tenedon: 380442044862

E-mail: mail@kpi.ua

WWW: https://kpi.ua/

3. BnacHuk peayabstartiB HIJKP (mpoaykiiii)

Ha3Ba opranisanii: MinicTepcTBo ocBiTH i Hayku YKpaiHu
Koz €IPIIOY /IITH: 0002767700
Agppeca: , M. Kuis, 03135, Ykpaina

IlizmopsiAKOBaHICTh:

4. JI>xkepeJia Ta HanpsiMu piHaHCYBaHHA

IlizcraBa aJjis npoBeAeHHs PooiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPTaHOM BUKOHABYO] BiIai1, aKaZieMi€ro HayK

(roJI0BHMMU PO3MOPSIAHUKAMU OI0IKETHUX KOIITIB Ha TpoBeaeHHs HIIIKP)
KIIKBK: 2201330

Hampsam ¢inancyBanHs: 2.1 - pyHIaMeHTasIbHI JOCTIIKEHHS

J>kepena piHaHCYBaHHS



IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunmii 06csr pinancyBaHHs 3a 3BiTHME eTtam: 949.000 THC. IpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

CTpykTypHO-(pa30Bi MeXaHi3MM KepyBaHHS KOMIIJIEKCOM IIOBEPXHEBUX BJIACTUBOCTEHM KOHCTPYKLIMHMX i (YyHKIiOHaJbHUX

CIJIaBiB KOMGiHOBaHMMU TEIJIOBUMHU, HOHHUMU Ta AedOopMaliiHUMU BIVIMBAMU

Ha3sBa po6oTH (aHrJ1)

Structural-phase control mechanisms of the complex of surface properties of structural and functional alloys by combined

thermal, ionic and deformation influences

Pedepar (ykp)

JJoBe1eHO MePCHEKTUBHICTh BUKOPUCTAHHS KOMOIHOBaHUX TEIVIOBUX, MOHHUX Ta Je(POpMAaliliHUX BIUIUBIB Y SIKOCTi iHCTPYMEHTY
uinecrnpsiMoBaHoi Mopudikauii CTPyKTYpHO-(a30BUX CTaHiB NPUIIOBEPXHEBOI 006JIACTI MIMPOKOTO Kjacy KOHCTPYKLiMHUX i
(pyHKLiOHANTBHUX METaJeBUX MaTepiasiB AJis 36iiblIeHHs AOBrOBIYHOCTI, SKOCTi i HaAiltHOCTI meTanel, BUPOOIB i KOHCTPYKIIiil
TPaHCIIOPTHOTO MAIMIMHOOYAYBaHHS Ta MegunuHu. JocmimkeHo crani 40X13, 08X18H10, 9I'2PA, amoMiHiesi crmaBu AMr6, 116,
KobanbToBUi cmiaB Co-Cr-Mo-W, matyHp JIC59-1, TuTaHoBuil cnnaB BT6, 6GaraToxommnoHeHTHi cmiasu Fe81B7SilP10Cul,
CrMnFeNi2CoCu Tomo. Cnnaeu Co-Cr-Mo-W Ta BT6 BUTOTOBJISIZIUCH 32 PiI3HUMU TEXHOJIOTISIMU, Y TOMY YKCJIi aAUTUBHUMH (3D-
IPYKY). BukopucraHo KOM6iHOBaHi BIUIMBY Ha OCHOBI yJIbTPa3ByKOBOi yIapHoi o6po6ku (Y3YO), y Tomy uuchi i3 [oAaBaHHAM
3MILIHIOIOUMX KEepaMiYHUX MOPOIIKiB Pi3HMX (Ppakuiil, BUCOKOYACTOTHOI OOpPOOKM CTajIeBUMHU KyJIbKaMHU, €JIEKTPOiCKPOBOTO
JIETYBaHHS, JIa3€PHOrO OIPOMiHEHHS, JPOOGOCTPYMEHEBOrO 3MillHEHHS, TE€PMiYHOI OOPOOKU, HU3bKOEHEPreTUYHOTO HOHHOTO
ONpOMiHEHHSA TOWO. lle mOo3BONMMIO 3HICHUTH: MEXaHiYHE HAaHOCTPYKTYPYBaHHS IPUIIOBEPXHEBUX INApPiB, aKTMBALlD MEXaHO-
XiMIYHUX peaklliii, JIeTyBaHHs /HaIJIaBJIEHHs], HAaBE€J€HHs CTUCKAIOYMX HAIPY>KeHb, 301/IbIIE€HHS] TOBIIMHU MOAU(IKOBAHUX IIApPiB
Ta MiABUIIEHHS X 3HOCO- Ta KOPO3ifHOI CTIIKOCTi, 3MEeHIIIeHHSI IIOPCTKOCTI Ta IIOKpalleHHs aHTU6aKTepiaabHUX BJIACTUBOCTEN. B
pe3yJIbTaTi, HalpuKiaz AJ1s criaBy BT6, 36inpmeno no ~4 pasis iHCTpyMeHTasbHy TBepZicTs (mo 12,8 I'Tla); 3MeHmeHo B ~2,5 pa3u
KoeilieHT TepTs yrponosx 30 LKKIIiB BUIPoOyBaHb Ta A0 ~20 pasiB BTpaTu Marepiaay Ha 3HOLIYBAHHS; MOKPaIleHo B ~1,5 pa3u

TEPMOCTIHKIiCTb Ta B ~7,5 pasiB omip Koposii B cepenosuii 3,5% NaCl, mopiBHSIHO i3 BUXiITHUM CTaHOM.
Pedepar (aHr1)

The perspective of using combined thermal, ionic and deformation effects as a tool for purposeful modification of the structural
and phase states of the near-surface region of a wide class of structural and functional metal materials to increase the durability,
quality and reliability of parts, products and structures of transport engineering and medicine has been proven. Steels 40X13,
08X18N10, 9I'2¢A, aluminum alloys AMg6, D16, cobalt alloy Co-Cr-Mo-W, brass LS59-1, titanium alloy VT6, multi-component
alloys Fe81B7SilP10Cul, CrMnFeNi2CoCu, etc. were studied. Co-Cr-Mo-W and VT6 alloys were produced using various
technologies, including additive (3D printing). Combined effects based on ultrasonic impact treatment (UZUO), including the
addition of strengthening ceramic powders of various fractions, high-frequency treatment with steel balls, electrospark alloying,
laser irradiation, shot blast hardening, heat treatment, low-energy ion irradiation, etc., were used. This made it possible to
implement: mechanical nanostructuring of near-surface layers, activation of mechano-chemical reactions, alloying/surfacing,
introduction of compressive stresses, increase in thickness of modified layers and increase in their wear and corrosion
resistance, reduction of roughness and improvement of antibacterial properties. As a result, for example, for the VT6 alloy, the
instrumental hardness increased up to ~4 times (up to 12.8 GPa); reduced by ~2.5 times the coefficient of friction during 30 test
cycles and up to ~20 times the loss of material due to wear; heat resistance improved by ~1.5 times and corrosion resistance by
~7.5 times in a 3.5% NaCl environment, compared to the initial state.

Inpexc YIK: 669.017, 669.14.018.29:669.11;669.14.018.9:669.11, 669.2 /.8.018.29, 669.11.018; 621.785
Kozu tremaruunux py6puk HTI: 53.49, 53.49.13.05, 53.49.15.09

6. HaykoBo-TexHiyHa npoaykuis (HTII)



HTII 1

Hassa npoaykuii (ykp): [IpakTuyni pekomeHpaarii

Ha3zBa npoaykuii (anr): Practical recommendations
OuikyBaHi pe3ysbTaTi: MeTonu, Teopii, AHaniTUYHI MaTepianu
l'anysb 3acTocyBaHHS: MAlIMHOOYAyBaHHS, MEIALIMHA

Onuc npoaykuii (yKp): Ha ocHOBI y3araJabHeHHs €KCIIEPUMEHTAJIbHUX JAHUX Ta PE3YJIbTATiB KOMITIOTEPHOTO MO/IE/IIOBAHHS
PO3pO6JIEHO MTPaKTUYHI peKOMeHALi o0 3aCTOCYBaHHs TexHosIoril Y3YO Ta KOMGiHOBaHUX METOMK /17151 30iIbIIEHHS
€KCILTyaTaliliHOro pecypcy BUpO06iB MalIMHOOYAyBaHHS Ta MEOULMHU. BinnpanboBaHi TEXHOJIOTIUHI KPUTEPii HOBUX METOAUK
KOMOiHOBaHOI 06POOKM 3 BUKOPUCTAHHSIM TEIJIOBUX Ta Ae(OpMaLlifiHUX BUCOKOEHEPTreTUYHUX BILIUBIB. Pe3y/bTaTh MPOBENEHUX
IOCJIiIPKEHb 3aCBiAYMIIN, IO Y 3aJI€KHOCTI Bifl HEOOXiZHNX €KCILTyaTallilHAX XapaKTePUCTUK Hal6ilbI €(DEKTUBHUMU MOXYTb
6yTH HACTYIHI Nigxoau no mogudikalii IoBepXHi MeTasieBUX BUPOOiB: iHTEHCHUBHA TJIACTUYHA AedOopMallis CIpUYMHEHA
BHMCOKOYaCTOTHUM yIaPHUM HaBaHTa>XEHHSM B IOBITPSIHOMY ab0 3aXMCHOMY CEPELOBUIAX, (POPMYBaHHS IOBEPXHEBUX
KOMIIO3UTHUX IapiB BIPogoBxK Y3YO 3 mofaBaHHIM [I0 30HM iHTEHCHUBHOI NIJIACTUYHOI JedopMallii apMyIOUMX MOPOLIKIB IEBHUX
(Ppaxiiiii, KoMb6iHOBaHE 3aCTOCYBaHHS €JIEKTPOICKPOBOro JieryBaHHS IOBEPXHi Ta iHTEHCUBHOI Iy1acTUYHOI Aedopmatiii, a Takox
KOMOiHallis TepMiYHOro (HalpuKJiaj, a3ep, TepMiuHa 06pobka 3a pi3HuX pexxumiB) i MexaHiyHoro (Y3YO, BU3K) Bnusis,

HU3bKOEHEpreTUYHa HOHHA 06pOOKa.

ConjianpHO-eKOHOMIYHa cpsimoBaHicTh HTII: 3MeHIIeHHS 3HOCY 0671afHAaHHS
Cragis 3aBepmenocti HTII: 3git mo HIAJIKP

Buposamskenus HTII: He BupoBamKeHo

CTpoKH BIIpOBaJ)KEHHS:

Bupo6uuk npoaykuii: KI1I im. Iropst Cikopcbkoro

Cno>kuBayi NpoayKii:

IlepcneKTHBHiI pUHKH:

IIpaBa iHTeeKTyas1bHOI BjacHOCTi: OTPUMAHO MIATEHT

®opmu Ta ymoBu nepegadi npogykuii: CriinieHi HIJIKP
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