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1. Po3po6ka 3BapioBajIbHUX MaTePialiB i TEXHOJIOTII pyYHOro MiIBOJIHOrO MOKPOTO 3BapIOBaHHS HU3bKOJIETOBAHUX

cranen.

2. . Development of weldinqg material and technoloqy of manual underwater wet welding of low alloy steels. .

Pedepar:

1. . lucepralist npUCBsY€Ha BUPilIEeHHIO TPO6IEMHU 3HIDKEHHSI IIBUIKOCTI OXOJIO[KEHHS METaJly [IpY IiABOJHOMY
MOKpPOMY 3BapIOBaHHi HIJIIXOM PO3POOKU 3BapIOBAIbHUX MaTepiaiB i TEXHOJIOTI, 110 JO3BOJISIOTh MiABUILNUTH
IJIACTUYHI BJIACTUBOCTI 1 TPIIIMHOTPUBKICTL METAJY IIPY 3BapPIOBaHHI TIOKPUTUMHU €JIEKTPOJAMU HU3bKOJIETOBAHUX
crasnei, mo maoTb Ceks ? 0,43 %, 3 METOI0 3HAUHOT'O PO3IIMPEHHS 00J1aCTi 3aCTOCYBaHHS 1IbOTO CIIOCO0Y
3BapIOBaHHA Iif Bogoto. O6'eKT NOCIIIXKEHHS - IPOLIECH, 110 BiiOYBAIOTHCS MIPY HarpiBaHHI i OXOJIOIPKEHHI
OCHOBHOTO i 3BapIOBaJIbHUX MaTepiajliB B YMOBax MiIBOAHOTO MOKPOTO 3BapIOBaHHS TIOKPUTUMU €JIEKTPOAAMU.
[IlpegMeT IOCiIKEHHS - TEMIIEPATYPHI M0JIS1 y METaJli, 10 3BAPIOBAETHCS, BILJIUB PESKUMY 3BaPIOBAHHS i TETIIIOBO]
i3oJis1ii MeTasy Bif, BOAYU Ha TEPMIYHUI LMKJI METAJTy 30HU TEPMIYHOTO BILIMBY, IIJIaBJIEHHS [IOKPUTUX €JIEKTPO/IIB
Ta OCHOBHOTO MeTajly, GOPMYBaHHS METajy LIBa i IJIaKOBOi KipKH, BIJIUB MIBUJKOCTI OXOJIOAKEHHS Ha BJIaCTUBOCTI
3BAPEHUX 3'€IHAHDb 3 HU3bKOJIETOBAHHUX CTaJlel, OTPUMAHUX MiJl BOLOX0. MeTonu NOCIIIIPKEHHS - TEMIIEPATYPHI

0JIsSl B METaJli BU3HA4aJIu 3a OOITOMOTI'OIO CBiTOHpOMeHeBOFO ocuuﬂorpa(ba Ta MATEMATUYHOTI'O MO EJTIOBAHHA 3



pimenHsM 3agauu Ha EOM, po3po6iieHi 3BapioBajlbHi MaTepiay i TEXHOJIOTiS BUITPOOYBaId Ha TEXHOJIOTIYHUX
npo6ax i 3?€JHeHHSIX Y J1abOpaTOPHUX i IPUPOAHUX YMOBAX iz BO#O0. BiacTuBOCTI 3BapeHHUX 3?€JHAHb BUBYAJIN
ONTUYHOIO MeTasorpadieio, BUMIpOM TBEpIOCTI MeTaily 3a Bikepcom, BUITpOOYBaHHSIM Ha CTaTUYHE 3TMHAHHS.
Bcranosuiy, o y MeTasli cepeiHbOi TOBLIMHY TEIJIOBA i30JI41is HArPiTOi JIiLleBOI IOBEPXHI Bifj BOOU 3HIKYE
IIBUJIKICTb OXOJIOIPKEHHS 30HM TEPMIYHOTO BILJIMBY OibIll 3HAYHO UMM ITiIBUINEHHS IIOTOHHOI eHeprii. Po3pobyieHo
€JIEKTPOJH, IO JAOTh MIJIAKOBY KipPKY 3 MiJIBUIEHOIO TEIIOI30JISLIMHOI0 3aTHICTIO. CTiMKICTh IyTrOBOTO IIPOLECY
IIpY NiJBULIEHHI Macy IIOKPUTTSI 30epirae JIerkoIyIaBKUii 30BHIIIHMI Map YX JIETKOIJIABKE 3B?513yBaHHSI.
3arporoHoBaHO KOMOiIHOBaHa TEMJIOBA i3071411is Bifi BOJOY, 1O CKIIANAETCS 3 TEMJIOI30JISLiAHOrO MIaKy i
MIPUJIATIOYNX JO HbOTO LAPiB CUIIOKCAaHO-CMOJITHOTO Kay4yyKy. BoHa 3HMXKYe MBUAKICTh OXOJOKEHHS METANy 30HU
TepMiYHOro BIIIMBY B iHTepBasi Temreparyp 800...500 oC B 14...2,0 pa3u 6e3 36isbl1eHHs IOTOHHOI eHeprii. 3BapeHi
3?7€IHaHHS 3 HU3bKOJIETOBAHUX CTajlell HaOyBalOThb MiIBULLIEHHI IIJIACTUYHI BJIACTUBOCTI Ta TPULIMHOTPUBKICTb I1pU
BUKOPUCTAHHI HU3bKOBYIJIMLEBUX €JIEKTPOAIB. 3aCTOCYBaHHS pO3pO60K Ha I1eTpo3aBojCbKOI PEMOHTHO-

eKCIulyaTaliiiHii 6a3i ¢pioTy (M.I1eTpo3aBoChK) IO3BOINIIO OJep>KaTh eKOHOMIYHUN edeKT. /

2. . The Thesis is devoted to the decision of a problem of decrease of metal cooling speed at underwater wet
welding by development of welding materials and the technology, allowing to increase plastic properties and to
reduce the cracking susceptibility of metal at using by the covered electrodes for welding low alloy steels, having
C.E.? 0,45 % . Subject of research are processes that flow in metal and in welding materials at heating and cooling
for underwater wet welding. Object of research are temperature field of base metal, influence of welding
parameters and isolation of the heated up surfaces from water on thermal cycle of heat effected zone (HEZ), fusion
of coating electrodes and base metal, formation of weld metal and welding slag, influence of cooling rate on
property of underwater welded joints from low alloy steels. Research methods include thermal cycle recoding by
loop oscillogragh, temperature field study by mathematical simulation with computers use., laboratory test and
naturally condition underwater test of welding materials and technology, metallographic analysis, Vickers
hardness test and bend test of underwater welded joints. It was defined, that thermal isolation of the heated up
surfaces from water reduces cooling rete of HEZ metal more considerably then increase of running energy. . The
combined thermal isolation consisting from isolated welding slag and adjoining layers of ciloxane-pitch rubber is
developed. The two-layer heavy- coated electrodes are used. The such thermal isolation reduces cooling rete of
HEZ metal in an interval temperature 800...500 oC in 1,4...2,0 time. Underwater welded joints get high plastic
properties. HEZ metal of low alloy steels, having C.E.? 0,45 % is insusceptibility to the cracking at underwater wet
welding by electrodes with low carbon wire. Result of that work ensured the economical effect in Petrozavodsk
repair-experimental base of fleet..
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