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Tema gucepranii:
1. 3BapIoBaHiCTh BUCOKOMIIIHUX CTajlell IPY PEMOHTI KOHCTPYKILil TPUBAJIOrO TEPMIiHY €KCILIyaTallii.

2. Weldability of high-strength steels in repair of long - term in-service structures.

Pedepar:

1. lucepraliis NpuCBA4Y€Ha BUBYEHHIO BILJIMBY 3aJIMIIKOBUX HAIPY>KEHb Ha CTPYKTYPY Ta BJIACTUBOCTI 3BapHUX
3'€IHaHb BUCOKOMILIHUX CTaJIel i po3po01Lli Ha 1iill OCHOBi HAYKOBUX IIPUHLUIIIB CTBOPEHHSI PEMOHTHO-
3BApIOBAJIbHUX TE€XHOJIOTIN /17151 BiIHOBJIEHHSI METaJIEBUX KOHCTPYKLiil 3 METOIO IIOJIOBXKEHHS pecypcey ix 6e3ne4Hoi
eKcrulyaTanii. BusHaueHo, 110 OCHOBHUMU YMHHUKAMHU, SKi 00YMOBJIIOIOTh IIOBEiHKY METay Iif] BIZIMBOM
TepMmogePopMalLiiiHMX LUKJIB 3BAPIOBAHHS [IPY PEMOHTI METAJIOKOHCTPYKILIiil, € piBeHb 3INIIKOBUX HAIIPY>KEHD i
IYCJIOKALiHA CTPYKTYpa. BusBieHi 3aKOHOMIPHOCTI BIUJIMBY 3aJIMIIKOBUX HAIIPY>KEHb HA 3MiHY MEXaHIYHUX
BJIACTMBOCTE! 3BAPHUX 3'€JHAHB, 10 BUKOHYBAJINCS B YyMOBAX JKOPCTKOTO 3aKPilyIeHHS, i X OMipHICTh KPUXKOMY,
YIOBIJILHEHOMY Ta BTOMOBOMY PY/HYBaHHSIM. PO3BMHYTI ySIBJIEHHS PO KiHETUKY 3BapIOBaJIbHUX HAIPY>KEHD B
Marepiaznax i3 CKIagHMMU CTPYKTYPHUMU NIEPETBOPEHHAMU, B PE3YJIbTATI YOI0 IIOKA3aHO, 110 PiBEHb 3AJIMIIKOBUX
Harpy>KeHb MOXKHa PEryJIoBaTy, 3MiHIOIOYM IapaMEeTPU TEPMIYHOTO LIMKJIY 3BapIOBaHHSA. BCTaHOBJIEHO KiIbKiCHUI

3B'SI30K MDK 3a/IMIIKOBUMU HAIIPYKEHHSIMH, BMiCTOM AU(Y3iliHOTO BOJHIO B HAIlJIaBJIEHOMY METAaJi Ta CTIKICTIO 10



YTBOPEHHSI XOJIOJHUX TPIllIMH B 3BAPHUX 3'€JHAHHSIX BUCOKOMIIIHMX CTajeil 3 Pi3HUM €KBiBaJIEeHTOM BYTJIELIIO.
3anpornoHOBaHO CIOCI6 perysIroBaHHS HANPY>KeHO-e(OPMOBAaHOTO CTaHY KOPCTKO3aKPINIeHNX 3BAPHUX 3'€JHAHb
Ha MifcTaBi onTUMi3alii TexHIKM i TEXHOJIOTIi Ta IPUMYCOBOTO IIJIACTUYHOTO fepopMyBaHHS 11BiB. Po3pobieHi Ta
peasni3oBaHi TEXHOJIOTIi pEMOHTHOTO 3BapIOBAHHS /1JIs BiIHOBJIEHHS LIiJTiCHOCTI By3IiB i mizBuimenHs B 1,5 - 2,0 pasu
pecypcy ix 6e31neyHoi eKcITyaTalii.

2. The thesis is devoted to the study of effect of residual stresses on the structure and properties of welded joints
of high-strength steels and development on this basis of scientific fundamentals of creation of repair-welding
technologies for restoration of metal structures to improve their service life and reliability. It was defined that
main factors which determine behavior of metal under influence of thermodeformational welding cycles at the
repair of metal structures are level of residual stresses and dislocation structure. The pecularities of effect of
residual stresses on the change of mechanical properties of welded joints performed under the conditions of rigid
fixture and their resistance to brittle, delayed and fatigue fracture were revealed. The conceptions of kinetics of
welding stresses in materials with complex structure transformations were developed, which showed that level of
residual stresses can be controlled changing the parameters of thermal cycle of welding. The quantitative
correlation between residual stresses, diffusion hydrogen content in the deposited metal and resistance to the
cold cracks initiation in welded joints of high strength steels with different equivalent of carbon was established.
The method of control of stress-strain state of rigid fixtured welded joints by optimizing the technique and
technology and compulsory plastic welds deformation was suggested. The technologies of repair welding for
restoration of integrity of sub-assemblies and their 1.5 - 2.0 times improvement of their reliable service life were
developed and realized.
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