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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HaykoBo-MeTO[0JI0Ti4HI 3acay OfepKaHHS [IOBEPXHEBUX HAHOCTPYKTYP Ha CTaJIAX IEPJITHOTO KJacy s

eKCIulyaTalii y KOpO3MBHO-HaBOJHIOBAJIbHUX CEPENOBUILAX Ta PO3POOJIEHHSI METOAY iX AiarHOCTYBaHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Scientific and methodological principles of obtaining surface nanostructures on pearlitic steels for operation in
corrosive and hydrogenating environments and development of a method for their diagnostics

Pedepat yKpaiHCBKOIO:

BcraHOBIIEHO, 110 MOBEPXHEBA MEXaHOIMITYJIbCHA 06pOOKa CTajiel MEePJIITHOTrO KJIACy Pi3HOHANPSIMIIEHOIO
BMCOKOMIBUJIKICHOIO ZiepopMalli€lo Jae 3MOry JOCAraTU MiHiIMaJIbHO MO>KJIMBUAX PO3MipiB KPDUCTAJITIB B Jlialla3oHi
8-10 1M, mo 3a6e3nevyye GOpMyBaHHS IOBEPXHEBOI'O HAHOCTPYKTYPOBAHOTO LIaPy 6i/bIIOI TOBIIVHY 3 BUIOIO
TBEPAICTIO, 3HOCOCTINKICTIO, OTOPOM BTOMHOMY Ta KOPO3iliHO-BTOMHOMY PYHHYBaHHIO. BCTaHOBJIEHO BIJIMB
KiJIbKOCTi LIMKJIiB 0OPOOKM Ha CTPYKTYpHO-(a30BUIl CKJIak, I0BEPXHEBOI HAHOCTPYKTypH cTaji 65I'. Busisneno, mo
MO[yJIb IIPY>KHOCTI TIOBEPXHEBOI HAHOCTPYKTYPH C(POPMOBaAHOI Ha cTaji Y8 € BUMUM Ha ~ 17%, Hi’>kK MaTpUYHOI
cTpykTypu. [loKasaHo, M0 CIPSIMOBAaHUM JIETYBaHHSIM HAHOCTPYKTYPH I1ifl 4aC 06POOKU OCSTAEThCS iCTOTHE
i BUILIEHHS 3HOCOCTIMKOCTI, OIIOPY BTOMI Ta KOPO3iliHiil BTOMI ByrjeneBux cranei. [Tosepxuesuit serosanuit HKC
map Ha craji 40X XxapakTepu3yeTbCsl HXKYO0I0 BOAHEBOIO IPOHUKHICTIO Ta BUILOIO €(EKTUBHICTIO NACTKYBAHHS
BOJIHIO TIOPiBHSIHO 3 HEO6POO6JIEHOIO CTAJLIO, IO CIPUSIE YIIOBiIbHEHHIO IPOHMKHEHHS BOJHIO Y6 MaTepiaiy.
JleryBaHHSI IOBEPXHEBOTO HAHOCTPYKTYPOBAHOrO apy Ha cTaji 40X Hikesiem 3a6e3nevyye HalBULli ePeKTUBHICTb
[IaCTKyBaHHS BOJHIO Ta KOPO3iliHy TpUBKiCcTb y 3% po3unHi NaCl. Po3po6sieHo Ta anpo60BaHO METOIUKY
HEpYWHIBHOTO OLiHIOBaHHSI IIapaMeTPiB IOBEPXHEBUX HAHOCTPYKTYPOBAHUX LIAPiB Ha CTAJISIX IEPJITHOrO KJacy 3a
PO3M0iJIOM IBUAKOCTI IOBEPXHEBUX aKYCTUYHUX XBUJIb, SIKA J1a€ 3MOTy KOHTPOJIIOBATH OO TOBIIMHY Ta 6ap’epHi
BJIACTMBOCTI J1J1s1 IPOHUKHEHHSI BOJHIO SIK ITicJIsl 06pOOKH, TaK i Iif, yac eKcIulyarallii y Kopo3uBHO-

HAaBOOHIOBAJIbLHUX CEPENOBUIIIAX

Pedepar aHIJIiHCBKOIO:

It was established that surface mechanical pulse treatment of pearlite steels by multidirectional high-speed
deformation allows achieving the minimum possible crystallite sizes in the range of 8-10 nm, which ensures the
formation of a surface nanostructured layer of greater thickness with higher hardness, wear resistance, resistance
to fatigue and corrosion-fatigue. The influence of the number of treatment cycles on the structural-phase
composition of the surface nanostructure of the 65H steel was established. It was found that the elasticity modulus
of the surface nanostructure formed on U8 steel is ~ 17% higher than that of the matrix structure. It is shown that
the alloying of the nanostructure during processing achieves a significant increase in wear resistance, fatigue
resistance and corrosion fatigue of carbon steels. The surface alloyed nanostructured layer on the 40X steel is
characterized by lower hydrogen permeability and higher hydrogen trapping efficiency compared to untreated
steel, which helps to slow down the penetration of hydrogen into the material. Alloying the surface nanostructured
layer on the 40X steel with nickel provides the highest hydrogen trapping efficiency as well as corrosion resistance
in a 3% NaCl solution. A method for non-destructive evaluation of the parameters of surface nanostructured layers
on pearlitic steels using the distribution of the velocity of surface acoustic waves has been developed and tested,
which allows controlling its thickness and barrier properties for hydrogen permeation both after treatment and
during operation in corrosive-hydrogenating environments.

Inpexc YIK: 620.22:620.17; 620.22:620.18, 539.8
Koau TemaTuyHHUX pyopHK: 81.09.03, 30.19.63
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: Metoguka GOpMyBaHHS IOBEPXHEBUX HAHOKPUCTAIIYHUX CTPYKTYP HA CTAJISX

HepJIiTHOFO KJI1acy 3 JIETYBaHHSM XiMIiYHUMU eJleMEeHTaMU 3 TEXHOJIOTIYHOTO O0XO0JIOKYBAJIBHOTO CEPENOBHMIIIA.

Hazpa HTII aHrsi#icbKo10: Methodoly of forming surface nanocrystalline structures on pearlitic steels with

alloying with chemical elements from the technological cooling environment.
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

T'asy3s 3aCTOCYBaHHS: 72.19 JlocifKeHHsI i1 eKCIiepIMeHTabHi po3po6Ku y cdepi iHImMX NPUPOIHIIHX i

TEXHIYHMX HayK
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: ChopmynboBano HayKOBO-MeTO0JIOTIYHI 3acagy GOPMYBAHHS MOBEPXHEBUX HAHOKPUCTAJIIYHUX
CTPYKTYP Ha CTaJISIX NEPJIITHOTO KJIACY 3 JIETYBAHHSM XIMiYHMMU €JIEMEHTAMU 3 TEXHOJIOTIYHOTO

0XO0JIOIKyBaJIbHOTO CepeoBULIA

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: oposxkenns repminy excrutyarauii o6asHaHHS Ta

€JIEMEHTIB KOHCTPYKL.

Bnyius HTII Ha mOoBKijIs:

BnposagskeHHst HTII: Briposamkeno

ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 01.2024
3aKiHYeHHs eTaly: 12.2024
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Ykpainy, B T.4. 000pOHHOI rasnysi, yu6osi 3aknagu MOH Ykpainu; ®MI HAH Vkpainu. BripoBamkeno B JIMKII

«JIbBiBBOJIOKAHAII».
IlepcneKTHBHI PHHKH: VkpaiHa, kpaiHu €C
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:

Haszsa HTTI yKpaiHCBKOIO: MeTozVKa HEPYHHIBHOTO OLiHIOBAHHSI [IAPAMETPIB [IOBEPXHEBUX
HaHOKCTPYKTYPOBaHMX MIAPIB HA CTAJISAX MEPJITHOTO KJIACy 32 PO3IMOJIOM IBUAKOCTI TOBEPXHEBUX aKyCTUYHUX

XBWUJIb.

Ha3zpa HTII anrsiiicbKo10: Methodology for non-destructive evaluation of parameters of surface



nanostructured layers on pearlitic steels using the velocity distribution of surface acoustic waves.
HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnmu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpuMaHi pe3yJbTaTH: Meronu, Teopii

l'asmy3b 3acTOoCyBaHHS: 72.19 Jlocif)KeHHs i eKCIIePUMEHTaIbHi PO3PO6KH Y cdepi IHIMNX TPUPOAHUIHX i

TEXHIYHUX HayK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: KouTposb TOBIMHY NOBEPXHEBOTO HAHOKCTPYKTYPOBAHOTO IIAPy Ta MOro 6ap’'€pHUX BIACTUBOCTEN
17151 IPOHUKHEHHSI BOJHIO SIK IIiCJIs1 MEXaHOIMITYJIbCHOI OOPOOKH, TaK i Mif, yac ekcIlyarallii y KoOpo3uBHO-

HAaBOOHIOBAJIbHUX CEPENOBUIAX.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toposxkenns Tepminy excrtyararii o6aHaHHs Ta

€JIEMEHTIB KOHCTPYKLiH.

Bnyins HTII Ha moBKiJjs:

BnpoBagskeHHs HTII: Briposamkeno

ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 01.2024
3akiH4YeHHs eTamy: 12.2024

Crno>kuBavi NpoayKIii: AT «KoxaBuHcbka naneposa dabpukay, JIMKII «JIbBiBBOOKAHATY, HiJIPUEMCTBA
YKpainu, B T.4. 060POHHOI ranysi, yu6osi 3aknagu MOH Vkpainu; ®MI HAH Ykpainu. Bnpoagskeno B JIMKII
«JIbBiBBOJOKAHATI».
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p. ITy611. 30.10.2024 p. MIIK B24B 39,/00, B82Y 30,/00. Bros1. N2 44. 8 c.



X. 3aKJII0YHi BiIOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BHKOHaBILiB

AnpperikiB OsekcaHgp €BreHoBUY
(m.1.H., 01.02.04)

Benmkuii [Terpo Innunosuy
JIBynar Irop Map'ssHoBUY

Hem’suumuyH Hartamnis MuxaiiniBHa
(o. d.-m. H.)

Homninceka Ipuna SlpocnaBiBHa
(m. T H.)

HomnimHin [Tetpo Muxainnosuy

3Bipko Ozbra IBaniBHA
(o.T.H.)

Kantok [Opiit IropoBry

(k. T. H.)
Kapmis Borgan BacunboBuy

Kupunis Bonogumup IBaHoBrUY

(k.T.H.)

Knym borpan IleTpoBuy

(x. T. H.)
Kypunac Mupocnasa CrenaHisHa
Kypnar [Ban Mukosainosud

MaxkcumiB Osbra Bonogumupisaa

(x.T.H.)

Moxkpuit Osier MupociaBoBuY
(m. T. H., 05.02.10)

MockBa Muxaiiso Lty

Oxkpenkuii IOpiit CrenanoBuy

(k.T.H.)

[Towanicekuit €srex [letpoBuy
(1. T. H., 05.11.13)

PomanunmmH Irop Muxannosuy
(x.1.H., 05.09.05)

CaBuupkuii Bacuibp MuxanaoBuy

Cemak IleTpo MuxaitsoBny

(k.T.H.)

CrankeBud OsieHa MuxamiiBHa
(1. T. H., 05.02.10)

Hasapuyk 3iHoBi1 TeogopoBuy
1. .-m. H., 05.02.10



HupynpHuk Onekcanap TumodiiioBuy
(m.T.H., 05.02.10)

BiﬂHOBiﬂaﬂbHHI‘/i 3a Hip;I'OTOBKy 3anicko Muxaisno [BaHOBUY

00JIiIKOBHX JOKYMEHTIB

Tenedon +38 (032) 229-65-75

PeecTpaTop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 pEeECTpallilo HayKOBOi

OisIJIbHOCTI




