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Pedepar:

1. B pucepTaniiiHiil poboTi BUKIIaNleHi pe3yIbTaTh TEOPETUIHHUX Ta €KCIIEPUMEHTAIbHUX IOCIIiI>)KeHb, HAIIPaBIEHNX
Ha BUBYEHHS BILJIMBY KOMILJIEKCHOTO JieryBaHHA (MeTanu [V-V rpyn, KpeMHiil, Byrjelb) Ha BOJHEBY IPOHUKHICTb
XpoMoMmaprasuesoi ctani X12I'20B BcTaHOBJIEHO i1 ONTUMa/IbHUAN XIMIYHUI CKJIa, SIKUH JO3BOJISIE 3BECTU J10
MiHIMyMy BTPaTU BOJHIO Ta JOTO i30TOIIIB B HABKOJIMIIHE CEPENOBUILE. PO3paxoBaHO BEIMYMHY €KOJIOTIYHO
0€e311eYHOTO0 PiBHS TPOHMKAHHS BOJHIO, SKUH 03BOJISIE BUBHAYUTH Y CKiJIbKY pa3iB HEOOXiAHO IOHU3UTU BOGHEBY
IIPOHMKHICTb MaTepiasiB peakTOPHOTro 06safHaHHs. [I[poBeieHO BUBYEHHS BILJIMBY HABOJOHIOBAaHHS Ha (Pa30BO-
CTPYKTYpHUM cTaH craji X12I'20B. BctaHOBIIEHO, 1110 BOAEHb iHillil0€ Tepepo3Iois aTOMIB MapraHijo, 10
IIPUBOAUTD 1O YTBOPEHHS MikKpoobiacTeli, 36aradeHux um ejemeHToM. OHOYaCHO MPOoTiKae npouec ¢peprutnsariii
CTaJl, SIKU1 CyIIPOBOIPKY€ETHCS BUTINIEHHSIM 00J1acTell - 3aj1i3a B ayCTEHITHIlM MaTpulli. 3alpoIIOHOBAaHO HOBUA
METOJ0JIOTIYHMI MifXi[ O BUBYEHHS PO3YMHHOCTI BOGHIO Yy 3BaPHUX 3'€IHAHHSX CTaJeH, SKUH I0JIIrae y
BUMIpPIOBaHHI BOJHEBOI IPOHUKHOCTI P MeTozoM beppepa Ta BU3Ha4Y€HHI 1ii€l XapaKTepPUCTUKY Y 3BapHOMY IIBi 3a

CIIiBBiZJHOLIEHHSM ILJIOL, OCHOBHOT'O MeTaJly i 3BapHOTO LIBa, BUMipIOBaHHi koediuieHTa nudysii BogHio D meTomom



€JIEKTPOIIPOBIZHOCTI y 3pa3Kax, BUpi3aHMX 3i 3BApHOrO 1IBa, i pO3pPaxyHKy PO3YMHHOCTI BOJHIO y CAMOMY LIBi 3a
dopmynoro S=P/D. Briepiie BcraHosseHi 3HaueHHs P, D i S y 3BapHux 1mBax, OTPUMAaHUX JIa3€pPHUM 3BapIOBaHHSAM
crasneit X12I'20B i 10X9B®A. BctaHOBIEHO, 1110 HAHECEHHS! 3aXUCHUX OKCUIHYX IIJIiBOK 3i HINTiHEJIbHOIO CTPYKTYPOIO
3HVKY€E BEJIMYMHY ITPOHMKAHHS BOJHIO Ta MOro i30TOIIIB Yepe3 PEaKTOPHI CcTali Ta ix 3BapHi 3'egHaHHs y 120-160

pasiB, 10 HUKYE eKOJIOTiYHO GEe3[1eYHOr0 PiBHSL.

2. There are presented the results of theoretical and experimental researches, directed on the basis of
investigations of the influence of complex doping (metals of IV-V group, silicon, carbon) on hydrogen permeability
of the chrome-manganese steel X12I'20B the optimal chemical composition of the steel, which allows minimizing
the losses of hydrogen and its isotopes into environment, has been determined. The value of environmentally safe
level of hydrogen permeation was calculated. This allows to determine a factor by which the hydrogen
permeability of materials for reactor facilities should be reduced. The influence of hydrogenation on phase-
structural state of the X12I'20B steel has been studied. It is determined, that hydrogen induces redistribution of
manganese atoms leading to the formation of the micro regions enriched by this element. Simultaneously, the
steel ferritizing process accompanied by segregation -iron in austenitic matrix takes place. The new
methodological approach to study the hydrogensolubility in steel welded joints has been proposed. This approach
consist in measurement of hydrogen permeability P by Berrer method and determination of this characteristic in
the weld from the ratio of the parent metal area to the weld area, measurement of hydrogen diffusion coefficient D
by electrical resistivity method in the specimens cut out of the weld, and calculation of hydrogen solubility in the
weld by formula S=P/D. Values of P, D i S for welds obtained by laser welding of X12I'20B and 10X9B®A steels have
been determined for the first time. It is shown, that coating by protective oxide films with the spinel structure
reduces the permeation value of hydrogen and its isotopes through reactor steels and their welded joints by 120-
160 times, that is below environmentally safe level.
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