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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

dyHIaMeHTalbHI AOCIiIpKEHHS [TPOLIECiB CTBOPEHHS Ta (Pi3UKO-MeXaHiuHi BJIaCTUBOCTI HAHOCTPYKTYPHHUX
pazialiiHO-TOJIEPAHTHUX CTaJlel, BUCOKOEHTPOIIIMHUX CIUIABiB Ta 3aXUCHUX IOKPUTTIB [JIs1 MaTEPiaJlo3HaBY0To

3a6e3MeYeHHsI CTaJIOr0 PO3BUTKY aTOMHOI Ta TEPMOSIIEPHOI €eHepreTUKN

Ha3zBa po6oTH aHTIJIilICbKOIO:

Basic investigations of production processes and physical - mechanical properties of nanostructured radiation
resistant steels, high - entopy alloys and protective coatings for material science maintenance of sustainable
development of nuclear and fusion power

Pedepat ykpaiHCbKOIO:

1. Po3p0671€HO HOBUI1 KJIaC BUCOKOEHTPOMINHUX 6€3K00anbTOBUX cIaBiB Fe- Mn- Cr-Ni-Al 3 mikpo- i
HaHOJYIJIEKCHOIO CTPYKTYPOI0. OTMMI30BaHO CKJIA[, CIJIABIB, 110 AO3BOJIAJIO MiABUIIUTY MEXY iX IIJIMHHOCTI 1O
1000 MIla npu 25°C i mo 930 MIla npu 400°C. I1nacTUYHICTb CIIJIaBiB IPU LIbOMY 30€piraeTbcsi HA BUCOKOMY PiBHi
(6inbu 50% mpu cTuckanHi). Lli 3HaU€HHS CyTTEBO M€PEBEPIIYIOTh XaPAKTEPUCTUKY CYyYaCHUX PEaKTOPHUX CTajleil B
CTaHJAPTHOMY CTaHi i1 TOMy HOBi CIJIaBU II€PCIEKTUBHI 17151 BAKOPUCTAHHS B siIepHill eHepreTuli. 2. PO3po6yeHo
Ipoliec KepyBaHHs MiKPOCTPYKTypolto (pepiTHO- MapTeHciTHOI cTasni T91, mo nepcrnexkTrBHa [J1s BUKOPUCTAHHS B
SJIePHUX peaKTOpax HOBOTO IOKOJIiHHS Ta B TEPMOSIEPHUX PeaKTOpax. IHTeHCUBHA IJIaCTUYHA AedopMallis Mpu
BMCOKUX TeMIIepaTypax JO3BOJIWJIA OTPUMATH MiKPOCTPYKTYPY 3 po3mipom 3epeH meH 100 HM, 10 IPU3BEJIO 10
IOCSITHEHHS PEKOPIHUX IJIs1 Liii cTajli 3HaueHb Medxi mnHHOoCTi (1279 MITa nipu 25 °C ta 502 MIla npu 600 °C) i
MirHocTi (1340 MITa npu 25°C ta 511 MIa npu 600 °C). Ha BizMiHy Bifj momypeHuX B CBiTi METO/IB iIHTEHCUBHOI
IIJIaCTUYHOI AedopMaliii, TpoLec, Mo 3alpoBaIpKEHUN B IaHill pOOOTi, 03BOJIsIE KEPYBAaTU MiKPOCTPYKTYPOIO i
BJIACTUBOCTSIMU CTaJli B IPOMUCJIOBUX MalTabax. 3. [ly11 HaHeCEeHHS 3axXiCHUX MOKPUTTIB HA TBEJIbHI TPYOKU
PO3p006JIeHO HUBKY CIIaBiB Ha ocHOBi cuctemu Fe - Cr- Al (pexpas), rerosanoi Y, Mo Ta Zr. BUB4€HO CTPYKTypy
CIIJIaBiB Ta BILJIMB JIETYBaHHS Ha TBEPAiCTb, MEXKY MILIHOCTI Ta 3HOCOCTIMKiCTh MaTepiasiB. Po3pobsieHo mpouec
HaHeceHHs (expas Ha TPyOKU 3i criaBy Zr-1%Nb i BCTaHOBJIEHO, 110 TIOKPUTTS 3 pexpasis TOBIUHOI0 10 MKM
3anobirae pyiiHyBaHHIO OO0JIOHOK TBEJIiB B yMOBaX BUTPUMKHU B NOBITPi npu Temmeparypi 1100 C Brpomosx 1

TOIUHM.

Pedepar aHIJIiHCBKOIO:

1. A new class of high-entropy non-cobalt Fe-Mn-Cr-Ni-Al alloys with micro- and nanoduplex structure was
developed. The composition of the alloys was optimized, which allowed to increase their yield strength to 1000
MPa at 25 °C and to 930 MPa at 400 °C. The plasticity of the alloys is maintained at a high level (more than 50% in
compression). These values are far superior to the characteristics of modern reactor steels in the standard state
and therefore new alloys are promising for use in nuclear power. 2. The process of controlling the microstructure
of T91 ferrite-martensitic steel has been developed, which is promising for use in new generation nuclear reactors
and in thermonuclear reactors. Intense plastic deformation at high temperatures allowed to obtain a
microstructure with a grain size of less than 100 nm, which led to the record for this steel values of yield strength
(1279 MPa at 25 °C and 502 MPa at 600 °C) and strength (1340 MPa at 25 °C and 511 MPa at 600 °C). In contrast to
the widely used methods of intensive plastic deformation in the world, the process introduced in this work allows
to control the microstructure and properties of steel on an industrial scale. 3. A number of alloys based on the Fe -
Cr - Al (alloy) system doped with Y, Mo, and Zr have been developed to apply protective coatings to the fuel
claddings. The structure of alloys and the effect of doping on the strength, ultimate strength and durability of
materials were studied. A coating process for Zr-1% Nb alloy tubes was developed and found that coatings made of
20 ?m-thick prevent the destruction of fuel claddings in the air at 1100 °C for 1 hour.
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