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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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1. BB papgianiiiHO-iHIYKOBAaHUX MiKPOCTPYKTYPHUX A€(EKTIB Ha MPOLLECH HAKOMMYEHHS BOGHIO TA 3MilIHEHHS
aycTeHiTHOI ctani SS316

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

Pedepar:

1. MeTor nucepraniiHOi po60TH € BCTaHOBJIEHHS (Di3MYHNX 3aKOHOMIPHOCTE! 3aXOIJIeHHS i HAKOIIMYEHHS BOOHIO,
MexaHi3MiB 3MillHeHHs cTaji SS316 i BIIMBY Ha Lii Tpoliecy pafiallilHUX NeeKTiB i iIMITIaHTOBaHOTO TeJIiio.
JocinKeHo eBOoJIOLi0 MIKpOCTPYKTYpH cTajii SS316, TeMIiepaTypHi iHTepBaiu fecopblii i mpocTopoBo-
KOHIIEHTpALliliHi po3MOAinN i30TOMiB BOJHIO B 06'eéMi CTasi MicJis iMIIaHTallii B LIMPOKOMY iHTEpBaJli 03 i
TEeMIIepaTyp ONPOMiHEHHS. BU3Ha4YeHi OCHOBHI TUIM NIACTOK i TEPMOJVHAMIUHI TapamMeTpy B3aeMOii 3aXONIEHOTO
BOJIHIO 3 HUMU. BCTaHOBJIEHO, 1110 6yJIb0alIKY iHEPTHOrO rady abo MoJist HallpPy>KeHb HaBKOJIO HUX € HalOiIbLI
CUJIbBHMMU [1IACTKAMU iIMIIJIAaHTOBAHOTO OeuTepito. JlocigyKeHa 3a1€KHICTb 3MILHEHHS CTali Bif, yMOB OIIPOMiHEHHS.
[TokaszaHo, mo edeKT 3MiljHEeHHSs, HacaMIiepe, 00yMOBJIEHUI KOHCEPBATUBHOIO IPUPOL0I0 retesb dpaHka, 1o

CTPUMYIOTh PyX AUCJOKalii. ['esniil i BogeHp nifcuitooTh 3MinHeHHs Ha 20-30% 1pu ix KOHLIeHTpaLisx 6inbie 1



aT.%. JIea 1i ¢pakropu - netsi PpaHka Ta razosi JOMIMIKA 0OYMOBIIIOIOTb IPUPICT 3MIilJHEHHS i MeXi IIIMHHOCTI 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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