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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. Teopis Ta mpakTUKa CTiKOro ()OPMyBaHHS LIBiB IIPU €JIEKTPOHHO-TIPOMEHEBOMY 3BapIOBaHHI MeTaiB BEJIMKO]

TOBIIVHU

2. Theory and practice of stable welds formation in electron beam welding of thick metal

Pedepar:

1. Inceprarnist NpUCBsY€Ha AOCHIIKEHHIO (i3UYHUX MPOLECiB B NaporazoBux KaHasnax npu ET13 merasniB Besnkoi
TOBLIVHY, BUBHAYEHHIO YMOB CTilIKOT0 ()OPMYBaHHSI ITIMO0KUX LIBiB i PO3POOL TEXHOJIOTIYHUX ITPOLIECIB
3BapIOBaHHS Psify BUPOOIB BifoBinasbHOrO NpusHayeHHs. HaBeneHi TeopeTryHi i ekcriepiMeHTanbHi JOCTiIKeHHs
BJIACHUX KOJIMBaHb PO3IIJIABJIEHOIO METaJly 3BaploBajibHOI BaHHU. [10Ka3aHo, 110 IpU 3BapIOBAaHHI METAJLy
IIPOMEHEM, 10 PIBHOMEPHO PYXA€ThCH, MiJl Ai€l0 CUJIM peaKLii TUCKY Bifgadi, 10 BUHKUKAE B HACJIIOK B3aEMOZi
€JIEKTPOHHOTO TPOMEHS 3 IIEPEJIHBOIO CTIHKOIO KaHasly, Ha TIOBEPXHi pO3IJIaBy YTBOPIOIOTHCS KAIJISIPHI XBUJI, KU
MalOTh AUCKPETHUMH CIIEKTP BJIACHUX YACTOT, TyCTUHA SIKOTO 3POCTa€ 3i 36i/IbLI€HHIM [VIMOMHY IIPOIJIaBIeHHSI.
3acToCcyBaHHS pO3rOPTKU B IBOX IUIOIIAHAX 3 N1apajleJIbHUM [IEPEHOCOM €JIEKTPOHHOTO TPOMEHS, BUGIp NOTPiObHUX
Iliara3oHOB YaCTOT KOJIMBAHb ITPOMEHS | IIBUIKOCTEN 3BAPIOBaHHA, 3MiHa IIPOCTOPOBOI Opi€HTAllil CTUKY 03BOJISIE

OTPUMYBAaTH BHUCOKOSIKiCHI 3BapHi 3(€lHaHHS MeTaJsliB TOBIMHO0150 MM i Buiie. Ha 0OCHOBI TeOpeTUYHUX



IOCJIiZIPKEeHb PO3pO06JIeHi NapaMeTpy TeXHOJIOriYHUX npotecis EIN3 KinbleBrx CTUKIB KOPIYCiB IapOreHeparTopis,
3aIIOPHOI apMaTypy BUCOKOTO THCKY, TPOMHIKOBUX BiflBOZiB HaTO- i ra30IpOBOJIiB 3 HU3bKOJIETOBAHUX CTaJIel
TOBIIMHOIO 10 150 MM, a Takox napametpu EII3 psay BUCOKOMIIIHMX allOMiHMEBUX CIJIABiB /1J1s 3(€JHAHb

KOHCTPYKLi# KpuJja TOBIIAHOW 10 120 MM.

2. The thesis is devoted to studying the physical processes in keyholes at EBW of thick metal, determination of the
conditions of stable formation of deep welds and development of technological processes of welding a number
critical items. Theoretical and experimental investigations have been conducted of natural oscillations of molten
metal of the weld pool. It is shown that in welding of metals by a steadily moving electron beam, the impact of the
reaction force of recoil pressure, resulting from the electron beam interaction with the channel front wall,
generates capillary waves on the melt surface, which have a discrete spectrum of natural frequencies, where the
density rises with increase of penetration depth. Application of scanning in two planes with parallel transfer of the
electron beam, selection of the required ranges of beam oscillation frequency and welding speeds, change of
spatial orientation of the butt enables sound welded joints to be made on metals of 150 mm and greater
thickness.Theoretical investigations were the basis to develop parameters of the processes of EBW of
circumferential butt joints in steam generator cases, high-pressure stop valves, T-joints for oil and gas pipelines of
low-alloyed steels up to 150 mm thick, as well as parameters of EBW of a number of high-strength aluminium
alloys to join wing structures up to 120 mm thick.
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