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Pedepar:

1. luceprauisg nprucega4eHa B3aeMogii BOGHIO 3 LMPKOHIEM i 10T0 CIIJlaBaMU B 3aJIEXKHOCTI Bifl IX CTPYKTYPHOTO
cTaHy. B po6oTi foCTiIKeHO B3a€MOJII0 BOTHIO 3 IUPKOHIEM, IMPKOHIN-HiKeIeBUMU Ta CIlylaBaMu Zr-V B pi3HUX
CTPYKTYPHUX CTaHax BiJl HAHOKPUCTAJIIYHOTO 10 KPYITHOKPUCTAJIIYHOTrO. BCTaHOBJIEHO, IO TEMIIEPATypa IIOYATKy
IIOTJIMHAHHY, (a30BUI CKJIa, i KiNIbKiCTh MOTJIMHEHOTO BOAHIO iCTOTHO 3aJIEXKUTD Bifl CTPYKTYPHOIO CTaHy LIMPKOHIIO
Ta foro crasiB. [lokazaHo, 1[0 HAaWKpaIUM 3 LOCiIKeHUX CIIaBiB € craB Zr0.6Ni0.4 (Zr-30 mac.% Ni), skuit
3HAXOJUTHCS B KPUCTAIiYHOMY CTaHi. BiH 3BOpOTHO copbye 6s113bKO 1.68 Bar.% BOJHIO i Ma€e HU3bKY TEMIIEPATYPY
aktuBalii (6;1m3bko 420 K). [TokazaHo, 1110 XxapaKTepUCTUKU copOLii-gecopouii mutux cninasiB Zr0.6Ni0.4 ta Zr-V
Kpallle, HDK BiITIOBiTHO IIBUAKO3arapTOBAHUX CIJIABiB. BUXO[S4N 3 Olep>KaHUX JAHUX [IPO POJIb KUCHIO Y B3a€MOJi
LIMPKOHI€BUX CIJIABIB 3 BOJHEM, 3alIPOIIOHOBAHMI i pPeali30BaHUI METO]], 3aXUCTY TBEJIbHUX TPYOOK 3i CIJIaBy Zr-

1%ND Biz, yTBOpEHHS B HUX TiIpUIB MIJIIXOM TEPMidYHOI 06pO6KY TPYOOK B KUICHEBMICHUX cepefioBuInax. Taka



06pOo06Ka 4ACTb MOXKJIMBICTb 3HU3UTU MIMOBIPHICTb YIIOBIJIbBHEHOTO TipUAHOTO PYMHYBAaHHS IIPU €KCILTyaTallil TBeJliB
i 30iNIBIIMTH X OIip 3HOCY 32 PaXyHOK iCTOTHOTO MiJIBUIIEHHS TBEPIOCTi TOBEPXHEBUX 1IAPiB TBEJIbHUX TPYOOK.
Kiiou0Bi cy10Ba: LYMPKOHIH, BOAEHb, METAJIOTIIPUIH, CIIJIaBY - HAKONIMYYBayi BOJHIO, CTPYKTYPHUI CTaH, COpOILList —
Iecopouis.

2. The thesis is devoted to the interaction of hydrogen with zirconium and its alloys, depending on their structural
state. The interaction of hydrogen with zirconium, zirconium-nickel and Zr-V alloys in various structural states
from nanocrystalline to large crystalline has been investigated. It was found that the temperature of the start of
the absorption, the phase composition and the amount of absorbed hydrogen significantly depend from the
structural state of zirconium and its alloys. It is shown that the best of the alloys studied is the alloy Zr0.6Ni0.4 (Zr-
30 wt.% Ni), which is in the crystalline state. It reabsorbs about 1.68% by weight of hydrogen and has a low
activation temperature (about 420 K). It is shown that the sorption-desorption characteristics of cast alloys
Zr0.6Ni0.4 and Zr-V are better than the fast-hardened alloys, respectively. Based on the obtained data on the role
of oxygen in the interaction of zirconium alloys with hydrogen, the method of protection of fuel rods from Zr alloy
- 1% Nb from the formation of hydrides in them by heat treatment of tubes in oxygen-containing media is
proposed and implemented. Such treatment will reduce the probability of delayed hydride destruction during the
operation of the fuel rods and increase their wear resistance by significantly increasing the hardness of the surface
layers of the fuel rods. Key words: zirconium, hydrogen, metal hydrides, hydrogen storage alloys, structural state,
sorption-desorption.
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