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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOi pagH (pa30Boi creniaai30BaHOl BYEHOI paju). [l 26.182.01
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0

IloBHe HaiMEeHYBaHHSI IOPHUAUYHOI OCOOH: [HCTUTYT eeKTpo3BapoBanHs iM. €.0. TlatoHa
Kopg 3a €IPIIOY: 05416923
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 45.45.41

Tema gucepranii:
1. BaraTonpoxifHe eJ1eKTPOIIAKOBe 3BaPIOBAHHS IJIABKUM MYHJIIITYKOM Y PEMOHTI YHIKaJIbHOTO 00J1ajHaHHS

2. Multipass consumable nozzle electroslag welding under repair the unique equipment

Pedepar:

1. PoboTa npucesiueHa BUBYEHHIO OCOOJIMBOCTEN (POPMYBAHHS MeTajly IIBA IIPU 6araToNpPOXiJHOMY
€JIEKTPOIIJIAKOBOMY 3BapIOBaHHi MIaBKUM MyHAWTYKOM (BEII3 [TM) cepejHbOBYTIJIELIEBUX CTAIEN Y LINPOKOMY
IIPOMDXKKY 3 METOIO PO3POOKU ITPOMUCIIOBOI TEXHOJIOTI €(PEKTUBHOIO PEMOHTY HACKPI3HUX TPIllIMH Y MAaCUBHUX
CTaJIeBUX JleTaJIsIX BeJIMKOrabapyuTHOro obyafiHaHHs Ha Miclli ix ekcrryartauii. [y peajlbHUX IPOMDKKIB MIUPHUHOIO
60...150 MM, 110 YTBOPIOIOTHCS MiCJIsI I rOTOBKYU Ae(PEKTY 10 PEMOHTY, HEOOXiIHi YMOBU OTPHMMAaHHSI SIKICHOTO
CIIJIaBJIEHHSI Ta (POPMYBAHHSI IIBA 3a0€311€4yI0ThCS DY 3HAUYEHHSIX IIMTOMOI eHeprii 3BapioBaHHs B Mexkax 220...340
kI /cM2. BCTaHOBJIEHO LIMKIIIYHUI XapaKTep 3MiHM PO3MIpiB €HEPreTUYHOTO sipa B PO3IJIABIEHOMY LAl
dopmu MeTaneBoi BAHHU, MUTTEBOI IOTY>KHOCTI POLIECY i TEMIIEpaTypU IJIAKOBOI BAHHU B 00J1ACTi MJ1aBJI€HHS
OCHOBHOTO METaJly, TPUBAJICTb SIKOTO cTaHOBUTH 0,3...0,6 . 3anIpONIOHOBAHO Ta allpOO0OBAHO METOAUKY BUOOPY
6a30BUX 3HaYEHb T€OMETPUYHUX ITapaMEeTPiB 30HU PO3IIABIEHHS 3 TOXNUOK0I0 10 10 %, JOCTaTHBOI /171 BUpPIIEHHS

TexHoJIoriyHuX 3aBgaHb BEII3 [TM. BuBdyeHo BrinB popmu i po3TauryBaHHS MIBiB Ha iX TEXHOJIOTIYHY MiLlHICTB i



3aIPONIOHOBAHO KOMILIEKC 3aXO0/IiB 00 3aM106iraHHs rapsiuux TpimuH. Po3po6yieHo e(peKTUBHY TEXHOJIOTII0
PEMOHTY HaCKPi3HUX TPIlIVH y BEJIMKUX CTaJIEBUX JEeTassIX YHIKaJIbHOTO 06JIalHaHHS Ha Miclli iX eKcrTyaTanii 3
BukopuctanHsam BEI3 TIM i cneuianizoBaHe o6sagHaHHs. TeXHOJIOTiIO peasni3oBaHO NPU PEMOHTI HaCKPi3HUX
TPilllMH B 6aHAaXax 00€pTOBUX [eYell Ha LEeCTH EMEHTHUX 3aBofaX. 3aCTOCYBaHHS PO3PO0JIEHOI TEXHOJIOTI
I03BOJINJIO CKOPOTUTH 3arajbHUII 4acC BiJHOBJIIOBAJILHUX POOIT y 3 pa3u NOPIiBHSIHO 3 ABOJLYTOBUM aBTOMAaTUYHUM
3BapIOBAHHSM Mifl (PIIOCOM.

2. Work is devoted to studying of features of formation of metal of a seam at multipass consumable nozzle ESW
(MESW CN) in a wide gap medium-carbon steels for the purpose of development of industrial technology of
effective repair of through cracks in large steel details of the unique equipment on a place of their operation.
Installed cyclical resizing energy core in the molten slag, forms the metal bath, the instantaneous power and the
process temperature of the slag bath in the melting of the base metal, which lasts 0.3 - 0.6 s. Established that the
required depth of penetration of the base metal is melted and permissible width of the walls in the gap provided at
the value of the specific energy of welding within 220 - 340 kJ /cm2. Proposed and tested methods of selecting the
basic values of geometrical parameters of the melting zone to within 10%, sufficient for the solution of
technological problems by MESW CN. The influence of the shape and location of the seams on their technological
strength and proposed a set of measures to prevent hot cracking. As a result of research developed an effective
technology for repair through cracks in large steel parts unique equipment at the site of operation using MESW CN
and specialized equipment. The technology is introduced at six cement plants at repair of through cracks in
bandages rotary kilns. Application of the developed technology at repair of through cracks in bandages rotary kilns
allowed to reduce the general time of recovery work by 3 times in comparison with repair by two-arc automatic
submerged arc welding.
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