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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTuyHHUX PyOpHK: 81.35.13

Tema gucepranii:

1. IligBUIIIEHHS XOJIOLOCTIVKOCTI 3BAPHUX 3'€JHAHb TEPMIYHO 3MILIHEHMX KDEMHIEBOMAPraHL€BUX CTaJIEN.

2. Increasing Cold Resistance of Welded Joints of Thermally Hardened Silicon-Manganese Steels.

Pedepar:

1. Incepranist npucBsYeHa BUPilIEHHIO HAYKOBOI 337ja4i 3a0e3ledyeHHs Ipale31aTHOCT 3BapHUX 3'eIHaHb y
KOHCTPYKIIiSIX 3 HU3bKOJIETOBAaHMX KPEMHiIEBOMAPraHL€BUX TEPMO3MIIJTHEHUX CTajell B YMOBAxX eKCIulyaTalii mpu
HU3bKUX TeMIiepaTtypax 1o -70?C. PO3BUHYTI y4BI€HHSA IIPO 3aKOHOMIPHOCTI BILJIMBY JIETYIOYMX €JIEMEHTIB Ha
CTPYKTYPY i BJIaCTUBOCTI METaJy IIBa, CTiMKiCTb TOPiHHS AYTU i XapaKTEPUCTUKY [IEPEHOCY €JIEKTPOILHOrO METAIY.
Po3po6s1eHO oNTUMasbHI CKJIaJy i BUBYEHO 3BAPIOBAJIbHO-TEXHOJIOTIYHI XapaKTE€PUCTUKY KOMIIJIEKCHO JIETOBAaHUX
enekTpogHux apoTiB CB-08XI'2CHMT i CB-08XI'HMT, 1m0 3a6€3ne4yoTh HEOOXiAHY MilIHICTb i BUCOKY yIapHY
B'SI3KiCTh METAJIy LIBa IPU TeMIlepaTypax ekcruryararii axx go -70?C. JocimkeHo 0cobIMBOCTi POPMYBaHHS
CTPYKTYpH i Bnactusocter Metainy 3TB B yMOBax TEpMIYHOTO LIMKJIY 3BApIOBaHH4, OLIiHEHO OMipHicTh MeTany 3TB
YTBOPEHHIO XOJIOJHUX TPIlllH i BUBYEHO BIJIMB HAarpiBaHHA IIPU 3BAPIOBAHHI Ha XOJIOAOCTINKiCT MeTany 3TB.
BusiBjIEHO HOBI TEXHOJIOTIYHI MOXJIMBOCTI ITPOLieCy iMIyJIbCHOTO IBOAYTOBOTO 3BapIOBaHHS. Po3po6eHi BuxiaHi

MTOJIO>KEHHS 1 y3arajabHEHi TEXHOJIOTiYHI peKOMeHAalil NPpOUIIIM NOCTiIHO-TIPOMUCIIOBY MTEPEBIPKY Ha pAAi



MiJIPUEMCTB, 10 BUTOTOBJISIIOTh BiATIOBiaIbHi METAJIOKOHCTPYKLIi 3 XOJOLOCTIMKMX HU3bKOJIETOBAHUX CTAJIEN
MMigBUIEHOI MilIHOCTI.

2. The thesis is focused on the provision of serviceability of welded joints in structures of low-alloyed silicon-
manganese thermally hardened steels at subzero temperatures (up to -70 ?C). It develops the concept of
mechanism of alloying elements influence on the weld metal structure and properties, arc stability, and electrode
metal transfer characteristics. Optimum compositions of alloyed electrode wires CB-08XI'2CHMT and CB-
08XTHMT that provide the required strength and high impact toughness of the weld metal at temperatures up to -
70 ?C have been developed and their performance characteristics have been studied. Peculiarities of formation of
the structure and properties of the HAZ metal in conditions of the welding thermal cycle have been investigated,
resistance of the HAZ metal to cold cracking has been assessed, and the impact of weld heating on cold resistance
of the HAZ metal has been determined. New technological capabilities of the pulsed twin-arc welding process have
been revealed. The developed points of primary and generalized technological recommendations have been tested
at a number of industrial enterprises fabricating responsible metal structures of cold resistant low-alloyed high-
strength steels.
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