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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX PyOpHK: 81.35.01

Tema gucepranii:
1. MexaHi3m 3apOIKEHHS IHIYKOBAHUX BOLHEM TPILIMH B 3BAPHUX 3'€JTHAHHSAX BUCOKOMILIHMX HU3bKOJIETOBAHUX

crajen.

2. The initiation mechanism of hydrogen induced cracking The initiation mechanism of hydrogen induced
cracking.

Pedepar:

1. lucepraiisa npucBaYeHa BUBYEHHIO MEXaHI3MY 3apOIKEHHS iHAYKOBaHMX BOGHEM XOJIOIHUX TPILMH Y 3BAPHUX
3'eJHAHHSX BUCOKOMILIHMX HU3bKOJIETOBAHUX CTaslel. [lj1s1 BUPIlIEHHS L[bOr0 3aBAaHHS IIPOBELEHI TEOPETUYHI
IOCJTiI)KEeHHSI i YACJIOBE MOJEJII0BAHHS IIPOLIECIB, sKi BiOyBaloThCs B 3epHi MeTasy 3 OLIK pemiTkoro npu
3apOKEHHI Ta PO3BUTKY CYyOMIKPOTPIlIMHY. 3alIPOIIOHOBAHO MAaTEMATUYHY MOJEJb TPAHCIIOPTYBAHHS BOIHIO
PYXOMUMM KPalOBUMU AUCJIOKaLisIMU. JIOCTIIKEHO BIUIMB TEMIIEPATYPX METajly, LIBUAKOCTI PyXy KpallOBUX
IVICJIOKaLil i KOHLeHTpalii 11Qy3iiiHOro BOAHIO HA KiJIbKiCTh BOJIHIO, TPAHCIIOPTOBAHOTI'O NUCJIOKALIISIMU [IO MiCIlst
YTBOPEHHSI CyOMIKPOTPIllIMHU. YIOCKOHAJIEHO MoAieJlb 3iHepa-CTpo YTBOPEHHS CyOMIKPOTpIIMHY 32
IUCJIOKALIMHUM MeXaHi3MOM. YXCI0BMMU METOLAMU IOCIIIKEHO TEMIIEPATYPHO-IBUIKICHA 3aJIEXKHICTD CTYIIEHA

nafiHHs KpuxkKoi MinHocti metainy ?(T), po3paxyHKU 3icTaBjleHi 3 eKClIepUMEeHTaJIbHUMU JaHUMU. Po3pobyieHo



PO3PaxyHKOBO-€KCIIEPUMEHTAJIbHY METOIUKY BU3HAYE€HHS [1aPAMETPIB €HEPreTUYHUX [TACTOK BOJIHIO B METaJli 1B,
TaKUX SIK €Hepris B3aeMO/Iii BOJleHb-T1aCTKAa Ta IiJIbHICTb NacTOK. [IpoaHanizoBaHoO BIJIMB IapaMeTPiB
E€HEPreTUYHUX MAaCTOK Ha KIHETUKY MaCOIIEPEHECEHHS BOJHIO B METAJIi Ta MOTrO NMEePEPO3IOIiN Y 3BaPHOMY
3'enHaHHi. JlaHi pekoMeHaLii A1 [onepeI)KeHHs Ha MiKPOPIiBHI 3apOKEHH Y 3BAPHOMY 3'€JHAHHI iHAYKOBaHUX

BOJHEM XOJIOJHUX TPill[MH.

2. The thesis is devoted to researches of initiation mechanism of hydrogen induced cracking in welded joints of
high-strength low alloy steels. To solve this problem theoretical studies and numerical simulations of processes,
which occur in bece metal grain at initiation and growth of submicrocrack, were carried out. A mathematical model
of hydrogen transportation by moving edge dislocations is put forward. Influence of metal temperature, edge
dislocation movement rate and diffusion hydrogen concentration on hydrogen quantity transported by edge
dislocation to submicrocrack initiation place was studied. Zener-Stroh's model of submicrocrack initiation on
dislocation mechanism was improved. Having applied numeric method the temperature-speed dependence of
hydrogen embrittlement degree ?(T) was investigated. The calculation results were compared to experimental
data. A calculation-experimental methods were put forward to determine parameters of energy traps for hydrogen
in weld metal, such as hydrogen trap density and their interaction energy. Influence of the energy trap parameters
on diffusion kinetics and redistribution of hydrogen in welded joint was analyzed. Recommendations are given to
avoid the initiation of hydrogen induced cold cracking in welded joints at microlevel.
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