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1. BB papnianiiiHO-iHIYKOBaHUX MIKPOCTPYKTYPHUX AedeKTiB Ha MPpoLecr HaKOMMYEHHS BOLHIO Ta 3MillHEHHS

aycTeHiTHOI crai SS316

2. Effect of radiation-induced microstructural defects on processes of accumulation of hydrogen and hardening of
SS316 austenitic steel

Pedepar:

1. MeToto gucepTaliiHOi pO60OTH € BCTAHOBJIEHHS (Qi3MYHUX 3aKOHOMIPDHOCTEN 3aXOTIJIEHHS | HAKOMTMYEHHS BOJHIO,
MexaHi3MiB 3MilHeHHs cTtasi SS316 i BryuBy Ha 1Ii mpolecy pafiauifHux nedeKTiB i iMIIIaHTOBAaHOTO TedIilo.
JocinKeHo eBOIOLIiI0 MIKpOCTPYKTYpH cTali SS316, TeMIiepaTypHi iHTepBaiu fecopbLii i MpocTopoBo-
KOHILIEHTPaLilHi PO3IIO/iJY i30TOIIiB BOAHIO B 06'€Mi CTasli Iics iMIianTauii B IIpOKOMy iHTepBasi 1o3 i
TEeMIIEpaTyp ONPOMiHEHHS. BU3Ha4YeHi OCHOBHI TUIIM NIACTOK i TEPMOVHAMIYHI TapamMeTpy B3a€MOJii 3aXOIJIEHOTO
BOJHIO 3 HUMU. BCTaHOBJIEHO, 110 6YyJIbOAIIKY iHEPTHOrO rady abo MoJist HalPY>KeHb HABKOJIO HUX € HANOLIbLI
CWJIbHUMH I1aCTKaMU iMILUIAaHTOBAHOTrO JeunTepito. JlociimKeHa 3a1eXXHICTb 3MILIHEHHSI CTaJli BiJ, YMOB OIIPOMIiHEHHSL.

[TokaszaHo, mo edeKT 3MiljHEHHS, HacamIlepel, 00yMOBJIEHUI KOHCEPBAaTUBHOIO PUPOOI0 reTesb PpaHka, 110



CTPUMYIOTb PYX AMCJIOKaLii. ['esill i BogeHp NifcuiooTh 3MilHeHHs Ha 20-30% mpu ix KOHLEHTpaLisx 6inbme 1
ar.%. [IBa ui dpaxropu - netii PpaHka Ta ra3oBi JOMIIIKA 00YMOBJIIOIOTh IPUPICT 3MILIHEHHS i Me>i IJIMHHOCTI B 1,8

pasu.

2. The dissertation is devoted to the determination of physical law of the trapping and accumulation of hydrogen,
mechanisms of SS316 steel hardening, and the influence of radiation defects and implanted helium on these
processes. The evolution of SS316 steel microstructure, temperature desorption intervals and the depth
distribution of hydrogen isotopes in steel after implantation in a wide range of doses and temperatures have been
investigated. The main types of defects and the thermodynamic parameters of the interaction of trapped hydrogen
with them are determined. It has been established that bubbles of an inert gas or stress fields near them are strong
traps of implanted deuterium. The dependence of steel hardening on irradiation conditions is investigated. It is
shown that the hardening effect is primarily due to the conservative nature of the Frank loops, which impede
motion of dislocations. Helium and hydrogen enhance hardening by 20-30% at concentrations of more than 1 at.%.
These two factors - the Frank loops and gas impurities account for a 1.8-fold increase in hardening and yield
strength.
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