O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0221U100463

Jep>kaBHUH peecTpauiliHUI HOMeP: 0120U101256

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 05-01-2021

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3Ba eramy: BcraHoB/ieHHS BIJIMBY CKJIaJly Ta CTPYKTYPHOTO CTaHY PO3POGJIEHHX CTasleil, CILIaBiB Ta IOKPUTTIB

Ha ix (i3MKO-MexXaHiuHi BJIaCTUBOCTI.
IToyaTok eTamy: 07.2020
3akiHYyeHHs eTamy: 12.2020

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAHUYHOI 0coou (a00 ITIB ¢izuyHoi 0c06H): HauionansHuil HayKOBUIA

LeHTp "XapKiBCbKUil (Pi3UKO-TeXHIYHUI iHCTUTYT" HalioHanbHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 14312223

Micue3Haxoa>KeHHSI: By/. Akanemiuna, 1, M. XapkiB, XapKiBCbKuil p-H., XapkiBcbka 0671., 61108, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380573353530, 380573351688

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [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: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442350981

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: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BuzaTkis i KpeguryBaHHs (KITKBK): 6541230

dakTuyHui 00car ¢piHaHCYBaHHSA (THC. IPH.): 7143.79




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka Ta focii>keHHs! IPUHIMIIOBO HOBITHIX KOHCTPYKIIMHUX MaTepiasliB 3 KEPOBaHOIO CTPYKTYPOIO 1JIsl

€KCIIJIyaTyeEMUX Ta MalOYTHIX peakTOPiB 3 METOIO MiABUIEHHS 6€3MeKU Ta EKOHOMIYHOCTI SII€pHOi €eHEPTeTUKU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development and research of principally novel structural materials with guided structure for operational and
future reactors to enhance the safety and economy of nuclear power

Pedepar yKpaiHCBKOIO:

OnTuMi30BaHO peXXUMU iHTEHCUBHOI Iy1actuyHoi gedopmauii (IT10) i HacTynHOi TepMO0O6POOKY depiTo-
MapTeHcuTHoi ctanu TIIM. IT1]] 3aiticHIOBanOCS METO/IOM 6araToOLMKIIOBOTO «0CaI)KeHHSI-BUABJIIOBAHHS» B
iHTepBasi Temneparyp crabinbHOCTI pepuTHOi pasu (750 - 575 °C). Tepmoobpobdka IT1]] cTani npoBoanacs npu
temrnepatypax 550- 730°C npotsirom 1-100 ronus. BctaHoBneHo, o 3HMKEHHS TemniepaTtypu nipu IT1]1 ta
301/IbIIE€HHS KiJIbKOCTI LIUKJIiB IPU3BOAUTD [0 3MEHILIEHHS CEPeIHbOTO PO3Mipy 3epeH 10 145 HM i MifBUIEHHIO
CTYIIE€HS OJHOPiIHOCTI MiKpOCTPYKTYypHU. [Ipy 11bOMY MIKpPOTBepIicTh cTaii 3pocTae 3 1800 MIla go 2850 MIla.
XapakTepuCTUKU MIiLIHOCTI B iHTepBasi Temnepatyp -196 ... +550 (meska mnHHOCTi 00,2 i MeKa MILHOCTi OB) CTaIu
T9IM 3 cyOMiKpOHHOIO (PEepUTHOI0 MIKPOCTPYKTYPOIO, 1110 OTPUMaHO B pe3yabTarti II1]] Ta IT1]] i3 HacTynHowO
TEPMOOOPOOKOIO, IIEPEBEPIIYIOTh XaPaKTEPUCTUKU CTaJli 3 MAPTEHCUTHOIO MIKPOCTPYKTYPOIO, OTPUMAHOI 3a
CTaHJAPTHOIO TEXHOJIOTIEIO «TapT + BiOIyCKaHHA». [Ipy IbOMY IJIAaCTUYHICTDL CTajli 3a/IMIIAETHLCS HA IIPUMHATHOMY
TE€XHOJIOTIYHOMY PiBHi. [IOpiBHSIHHS OTPUMaHUX PE3YJbTATIB 3 JiTEPATYPHUMU AaHUMU AJ1 ctanu T9IM, nignaHoi
ITT1 KpyTiHHAM IiJ, TUCKOM i PIBHOKaHaJIbHUM KYTOBUM IIPECYBaHHSIM, [10Ka3ye, 110 METOJ, 6araTopa3oBOro
OCaPKEHHSI-BUIABJIIOBAHHS [IO3BOJISIE HE MEHII €()EKTUBHO MO PiOHIOBATY 3€PHO i MiABUILYBAaTU MEXaHIuHi
XapaKTepUCTUKU. [lepeBarorw HbOro METOIY € MOXJIMBICTb TOKPAILYyBaTA MIKPOCTPYKTYPY 3arOTOBOK IIPOMUCJIOBUX

PO3MipiB, @ TAaKOXX NPOCTOTa BUKOPHUCTOBYBAHOI TEXHOJIOTTYHOI OCHACTKM.

Pedepar aHIJ1iHCBKOIO:

The modes of severe plastic deformation (SPD) and following heat treatment of ferritic-martensitic steel T91M
were optimized. SPD was processed by the method of cyclic "extrusion - upsetting” in the interval of temperatures
of ferrite phase stability (750 - 575 °C). Heat treatment of SPD steel was carried out at temperatures of 550-730 °C
for 1-100 hours. It was established that the lowering of the temperature during SPD and the increase in the number
of cycles leads to a decrease in the average grain size up to 145 nm and an increase in the step of uniformity of the
microstructure. In this case the microhardness of steel increases from 1800 to 2850 MPa. The strength
characteristics in the temperature range -196 ... +550 °C (yield strength 00,2 and strength oB) of T91M steel with
submicron ferrite microstructure obtained by SPD and SPD followed by heat treatment exceed the characteristics
of steel with martensitic microstructure obtained by standard technology " normalization + heat treatment". At the
same time the plasticity of steel remains at an acceptable technological level. Comparison of the results obtained
with the literature data for steel T91M subjected to SPD by torsion under pressure and equal-channel angular
pressing shows that the method of multiple "extrusion - upsetting" makes it possible to decrease grains size and
improve mechanical characteristics no less efficiently than others SPD methods. The advantage of our method is
the ability to improve the microstructure of industrial-sized workpieces, as well as the simplicity of the
technological equipment used.

Inpexc YIK: 621.039.5, 621.039.5, 621.039

Koau TemaTHYHHUX PyOpPHK: 44.33.31

KepiBHHUKH po6OTH



BiacHe IlIpizBue Im'sa I10-6aTbKOBI:Boesozin Bikrop Mukosaiiopud
HaykoBHH CTYHiHB: 1. {.-M. H.

BueHe 3BaHHSI: mpodecop, YIeH-KOp.

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Haszsa HTII ykpaincbKo¥0: 3BIT [IPO HAYKOBO-JIOCJIHY POBOTY Po3po6ka Ta JOCTiIpKeHHs

IIPMHLMIIOBO HOBITHIX KOHCTPYKLIMHUX MaTepiajiiB 3 KEPOBAHOIO CTPYKTYPOIO AJIs1 €KCIITyaTyeMUX Ta MaibyTHIX

PEaKTOPiB 3 METOIO MigBUIIEHHS 6e3MeKU Ta EKOHOMIUYHOCTI IepHO] eHepreTUKU

Hazpa HTII anrsiiicbKo0: REPORT ABOUT RESEARCH WORK Development and research of fundamentally
new structural materials with controlled structure for in-service and future reactors in order to increase the
safety and efficiency of nuclear energy

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

l'asmy3b 3aCTOCYBaHHSI: siiepHa eHepreTrka
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omuc HTII: Onrumizosano nporiec inteHcuBHOI miactuyHoi gedopmaiiii (I11]]) MeTomoM 6araTopasoBoro
0CaJIKEeHHS - BUAABIMIOBaHHS cTanu TI1M, 110 103BOJIMIIO OTPUMATH CTajlb i3 cepeHiM po3mipom dheppuTHOTO
3epHa 145 HM. XapakTepuCTUKY MilIHOCTI B iHTepBasi Temmnepatyp -196 ... +550 (Meska nminHHocCTi 00,2 i Mexa
MinHocTi 0B) ctanu T9IM 3 cyOMIKPOHHOIO (PEPUTHOIO MIKPOCTPYKTYpOI0, oTpumanoi IT1]] ta IT1]] i3 HacTynHOIO
TEPMOOOPOOKOIO, ITepeBePIIYIOTh XapaKTEPUCTUKH CTaJli 3 MAPTEHCUTHOIO MIKPOCTPYKTYPOIO, OTPUMAaHOI 3a
CTaHJIAPTHOIO TEXHOJIOTIEIO «rapT +BiAnyCcKaHHs». [Ipy 11poMYy il INIACTUYHICTD 3a/IMIIAETHCS HA IPUMHATHOMY
TEXHOJIOTIYHOMY piBHi. [lepeBaro 1bOro MeTOAy € MOKJIMBICTb TOKPALLyBaTH MiKPOCTPYKTYPY 3arOTOBOK

IIPOMUCJIOBUX PO3MIpPiB, @ TAKOX IIPOCTOTa BUKOPUCTOBYBAHOI TEXHOJIOTTYHOI OCHACTKU.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns npuHumnoBo HOBOI mpoayKiii (Matepiasis,

TEXHOJIOTI} TOIO) J1s1 3a0€3MeYeHHs eKCIIOPTHOTrO IOTEHIialy Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJjis:
BnposagaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eTamy:
3aKiHYeHHs eTaly:
Crno>kuBavi NPOAYKILii:
IlepcrieKTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAIOTHCS iHBECTOPY MiCJIsA 3aBEpPIIEHHSI POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUIE 0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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