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lower than that of the base metal under conditions of power and thermal loading. The influence of
the relative thickness of the interlayer on the formation of SS is studied. The fields and diagrams of
the distribution of normal (radial, axial, circumferential), tangential and equivalent stresses, as
well as the level of maximum and minimum stresses in various sections of the joint are analyzed. It
was found that under joint loading by compression and lowering the temperature (during cooling),
the level of equivalent stresses is higher in a material with a high temperature coefficient of linear
expansion (TCLE), with increasing temperature - with a lower TCLE. In a small area of the base
metal near the outer surface at the junction with the interlayer and in the interlayer itself, a
complex SS with radial, axial, circumferential and tangential stresses arises. The radial stresses at
the junction of the interlayer-material with a large TCLE are compressive, and at the junction of
the interlayer-material with a lower TCLE, they are tensile. Axial stresses increase sharply in a
material with a larger TCLE and a decrease in a material with a lower TCLE, which causes them to
become tensile stresses. Circumferential and tangential stresses increase linearly from zero at the
center of the joint to a maximum at the periphery. Equivalent stresses are distributed fairly evenly
along almost the entire joint. The nature of the distribution depends little on the thickness of the
interlayer, however, the level of stress changes with a decrease in the relative thickness of the
interlayer. In the case of an increase in the relative thickness of the interlayer, the equivalent
stresses in it increase, which contributes to the activation of the formation of a joint between
materials with different thermal expansion rods during diffusion welding with a soft interlayer.

Keywords: welded and brazed joints, soft interlayer, computer modeling, stresses state,
elastic stage, joint force and thermal loading.
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JTOCIIKEHHSA PECYPCO3BEPITAIOYOI TEXHOJIOT'TI HATLIABJIEHHS
JABOMA CPIYKOBHUMM EJIEKTPOJAMMU 3 KEPOBAHUM IIEPEHECEHHAM
EJEKTPOJHOI'O METAJIY

IIpeocmasneni pesyniomamu 00CHiOHCEHHS pecypco3bepiearodoi mexHoN02li HANIa6IeHH s
080MaA CMPIUKOBUMU eNeKMPOOamMU 3 KOHMPONIbOBAHUM NEPEHEeCeHHIM elleKMpPOOHO20 Memany 3
mopyie CmMpIuKosux enekmpooié i 3 pecyibO8aHUM CNiBBIOHOWEHHAM WEUOKOCmel Nnooayi
cmpiukosux enekmpoois. /[ns peanizayii 3anponoHo8aHOi MexHoli02ii HAnaaeieHHs, po3poOieHO
npUCmMpitl, wWo 00360J5€ 3MIHIO8AMU CHIBEIOHOUWEHHS WBUOKOCMeEU nooadi nepuiozo i 0pyeoco
eneKmpooié 8 WuUpoKkomy O0ianazowui. 3a paxyHox yYb0o2o O00CALAEMbCA KOHMPOIbOB8AHE Menjio-
MaconepeHecents 6 36aplo6anbHy 6aHHy. Bionogiono, KOHmMpolvbosane ONNAGIEHHSA CMPIUKOGUX
eneKmpo0i6 i po3noodil menniosoi enepeii 6 36aprosanvhill éani. e 0036015€ nidsuwUMU AKICMb
HanuasieHux eupodie 3a 00NOMO2010 NPOCMO20 | HAOIUHO20 pecypco30epicaryo2o NPUcCmporo.

Knwuosi cnosa: nannagnemus nio Qarocom, MexaHiuHe NepeHeceHHs eNeKmpOoOHO20
Memany, napamempu pexicumy, 00 Yuacmi OCHOBHO20 Memaiy.

IHocTanoBa npodaeMu.

BaxnmuBoro mpoOieMOI0 € BUPIIICHHS TUTAaHHSA €HeproeeKTUBHOCTI Ta 3a0e3medcHHS
pecypcos0epirarouoi TEXHOJIOTIT PU HAIUIaBJIEHHI CTPIYKOBHM elleKTpoaoM. Ha TemepimHiii gac
JOCTITHUKHU 3aCTOCOBYIOTH 3 I[IEF0 METOI0 KOHTPOJIHOBAHE MEPEHECEHHsS €NEeKTPOHOTO METalry 3
TOPIIO CTPIYKOBOTO €IEKTPOAy. BcTaHOBIEHO, [0 TMpW HAIUIABICHHI JBOMa CTPIYKOBUMH
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€JIEKTPO/IaMU 3 KOHTPOJIbOBAHUM MEXaHIYHUM TEIJIO- MAacOINEPEHECEHHSAM EJIEKTPOJHOTO METaly
MIBUIIYETHCSI MPOAYKTUBHICTh mporiecy. OaHaK, BIACYTHI JAOCTIKEHHS, B SKUX PO3TIISIIAETHCS
cXeMa MPUCTPOIO AJIs HAIUIaBJIEHHS MiJ (JIFOCOM JBOMA CTPIYKOBUMH €JIEKTPOJIaMHU 3 KEPOBAHUM
MEPEHOCOM EJIEKTPOJHOTO METATY 3 TOPILIIB EIEKTPO/IIB.

AHaJi3 myoJikaniii.

B po6Goti [1] HaBeaeHO mepepo3noIija CTPyMiB B €IEKTPOJIaX, 3 MOMKIMBICTIO PETYITFOBAHHS
TEIJIOBOTO 1 Ta30JMHAMIYHOTO BIUTMBY KOKHOI 3 T HAa PO3IUIABICHUI METall 3BapIOBAIbHOI BAHHH,
3a0€31evuyour TUM CaMHUM PIBHOMIPHHM PO3IOIiT HOTO Tedii 10 BCbOMY (DPOHTY TUIaBJICHHS.

Bigomuii crmoci0 HariaBiaCHHS CTPIYKOBUM EJICKTPOJOM IIiJi (DIOCOM, B SKOMY OCHOBA
BUKOHAHa 3 JIBOX 3aKPIIUICHUX Mk COOOI0 YacCTHH, MPUUOMY OJIHA 3 YACTUH BEPXHIX 1 HIKHIX
HANpaBIIAIOYMX 3'€IHAHI OJMH 3 OAHMM MmapHipoMm [2-7]. OnHak, BiJCYTHICTh MOKIHBOCTI
YIOPaBISATH YaCTKOIO y4YyacTi OCHOBHOTO MeTaly B HAalUIaBIEHOMY, a TakoX (opMoI 30HHU
MPOIUJIABJICHHS 1 CKJIAJIOM HAIUIABJICHOTO METally, CTPUMYE IIMPOKE 3aCTOCYBaHHS 3a3HAYCHOTO
npuctporo. KpiM Toro, icTOTHUM HEIOJIKOM 3alpOIIOHOBAHOTO MPUCTPOIO € BY3bKUU Jliara3oH
3MIHH TapaMeTpiB TIEPEHECEHHS, 110 HE J03BOJISIE€ 3aCTOCYBATH JAHWHA MPUCTPIA 0 HATUIABICHHS
JIBOMa CTPIYKOBUMH €JIEKTPOJAMHU, OCKUIBKHM IIBUAKOCTI IMOJayl MEPHIOro i JAPYroro CTPIUKOBHX
€JIEKTPOJIIB MOXKYTh ICTOTHO BiIPI3HATHCS.

Meta po6oTu.

Meroro 1iei poOOTH € pOo3poOKa MPUCTPOIO IS HAIUIaBICHHS Mmija (IIOCOM JBOMA
CTPIYKOBUMH €JIEKTPOJaMU 3 KOHTPOJIbOBAHUM IEPEHECEHHSM EJIEKTPOJHOrO METally 3 TOPIIB
CTPIYKOBUX €JIEKTPOIB B 3BapPIOBATILHY BaHHY, a TAKOXK BH3HAYCHHS BIUIMBY MapaMETPIiB PEKUMY
HAIUTaBJIEHHS Ha MapaMeTpH MPOIUIABICHHS OCHOBHOTO METaly i CTaOUILHOCTI MPOIUJIABICHHS IPU
BHKOPHUCTaHHI pecypco30epirarouoi TeXHOJIOTIi HAaIUIaBJICHHS JJBOMa CTPIYKOBUMH €JICKTPOIaMHU.

OcHOBHIi MaTepiaju J0CTiIKeHD.

Jliss  BUpIMICHHS TAaKOTO 3aBJAaHHS PO3POOJICHO TPUCTPIA JUIS HAIUIABJICHHS JBOMA
CTPIYKOBUMH EJEKTPOJAaMH 3 KEPOBAHHM MEXaHIYHUM MEPEHECEHHSM, IO J03BOJILE€ 3MIHIOBATH
CHIBBIIHOIIEHHS IIBUAKOCTEH MOZAdi MEPIIOro 1 JPYroro eJeKTPOXiB B IIUPOKOMY Jiara3oHi.
[Mpuctpiii ckmamaeThest 3 1BOX map poiukis 3, 3', 4, 4' (puc. 1), BCTaHOBJIEHHUX MOCIITOBHO TI0 X0y
PyXy 3BapIOBAIBHOI TOJIOBKH. MOMEHT, MO0 o0epTae MiK IapaMu pPOJUKIB TEPEIAEThCs 32
JIOTIOMOTO0 IIECTePEHb 5 1 6, TepeqaBaibHe CIIBBIIHOIICHHS SIKUX BHU3HAUYA€ 1 CMIBBITHOIICHHS
mBUAKOCTeH mojadi cTpiuok 1 1 2. HaxmageHHS 3BOPOTHO-TIOCTYHNAIBHOTO PYyXy TOPIIIB Ha
PIBHOMIpHHI pyX MOJadi €JEeKTPOJIB 3/IMCHIOETHCSA 32 PaXYHOK EKCIIEHTPHKa 7, pO3TaIllOBAaHOTO
MDK €JIeKTpOJaMU Ha BUXOJl 3 MEXaHI3My MoJadi 1 NepioJUYHO BUTMHAE CTPIUKH Ha KyT o. [Ipu
MOBOPOTI E€KCIICHTPUKA Ha KYT 7 CTPIYKOBHI €NEKTPOJ 3a PaXyHOK MPYKHOCTI MOBEPTAETHCS Y
BHXIJIHE TIOJOXKEHHS, a WOro TOpelb 3A1MCHIOE 3BOPOTHHUM PyX BIJ 3BaprOBajJbHOI BaHHH, IO
MOJIETIIIYE CKHJAHHS KpaIuli B BaHHY. 3a PaxyHOK IIbOTO JOCATAETHCS KOHTPOJIHOBAHE TEIJIO-
MacOIIEpPEHECEHHsI B 3BAapIOBAIIbHY BaHHY, BIAMOBIAHO, KOHTPOJIHOBAHE OIJIABJIECHHS CTPIUKOBHUX
€JIEKTPOJIIB 1 PO3MOJLIT TEIIOBOT €HEeprii B 3BaproBabHIN BaHHI, IO JTIO3BOJISE ITiIBHIIUTH SIKICTh
HaIJIaBJIEHUX BUPOOIB 3a JIOMTOMOTOIO MPOCTOTO 1 HAJIIMHOTO MPUCTPOIO.

Jlana KOHCTPYKIIiS JO3BOJIsi€ ONTHUMI3yBaTH MapaMmMeTpu IMIYICHOTO MEXaHIYHOTO
TepeHeceHHsT 1 3amo0irTH AeOPMYBAHHIO CTPIYKOBUX €JEKTPOJIIB, 3a0€3MEYUTH IMOYEPrOBHUIl
3BOPOTHO-TIOCTYMAIBHUI PyX TOPIIB CTPIYKOBUX ENEKTPOIIB 3 ONTHMAIbHUMHU YaCTOTOIO 1
amruritynoro. lle 3abe3meduye onTuManbHI PO3MIPH HAIUIABICHOTO BAJMKAa TPH MOXKIHWBOCTI
3MEHIIIEHHS BHUTpAT €JEKTPOAHOTO METany Ha BTpaTH 1 MeperpiB, BIAMOBIIHO, €HEPrii, IIo
BUTPAYAETHCS HA TUTABJICHHS 1 3a0€3MEUNTH Pecypco30epirarouy TEXHOIOTII0 HATUTABICHHS.

HannaBnenns 3miiicHioBanuM Ha toiactuHU 31 crami Ct3 posmipamu 35%x280x400 mm Ha
MOCTIHHOMY CTPyMi 3BOPOTHOI MOJIsIpHOCTI cTpiukamu 60%0,5 mm mapok JIH-02X25H22AT'4M?2 Ta
JIH-02X25H13bTHO min ¢mocamu OD-10 i AH-26I1. Ilapamerpu pexumy HaIlJIaBICHHS
BapiloBajucs B Jiana3zoHi: ctpyM HaruiaBieHHs | = 900+1400 A, nanpyra Ha ny31 U = 28+40 B,
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MIBUIKICTh HAIUIAaBJIE€HHS Vy = 5+6.2- 103 M/c, 3a30p MK enektpogamMu o = 10+16 MM,
CIIIBBIIHOIIEHHS MIBUAKOCTEH IOaul EPIIOro i Apyroro exekrpomis, K = vi/v, = 0,42+0,79. 3a3op
MIDXK CTpIYKaMH 3a0e31eUyBaBCs TOBIIIMHOKO MiTHOTO TOKOIIABEICHHS. BUKOPHCTOBYOYH HAKIIAIKN
Ha TOKOIIIJIBOJ] Pi3HOT TOBIIMHM, 3MIHIOBAJIM BEJIUUYHHY 3a30PY B JOCIIIPKYBAaHOMY 1HTEpBaIi. 3MiHA
MIBUAKOCTEH TMOJa4i CTPIYOK 3abe3medyBayiocs 3MIHHHUMH TMapaMH IecTepeHs 5 ta 6 (puc. 1) 3
CITBBIIHOIIIEHHSAM 3y0iB B MeXkax 3MiHH KoedirienTa K.

Pucynok 1 — Ipuctpiii as HarutaBieHHS JBOMa CTPIYKOBUMH €JICKTPOIaMU
3 KOHTPOJIbOBAaHUM TEIUIO- MACONEPEHECEHHIM €JIEKTPOIHOIO METay:
1, 2 — crpiukoBi enexkrpoay; 3, 3', 4, 4' — IPUTHUCKHI POJTUKH;
5, 6 — mecrepHi, 7 — eKCHEHTPUKOBUIA MEXaHI3M

JocnimkeHHs TpOBOAWIMCS Ha caMmoxiaHii romiBui A-874H 3 mpucraBkowo Ui
HAIUIABJICHHS Tix (IFOCOM JBOMa CTPIYKOBHUMH E€JIEKTPOJAaMH 3 KEPOBAaHHM IEPEHECEHHSIM
eNeKTPOJHOTO MeTany. YacToTa KOJMHMBaHb CTPIYKOBHX eNeKTponiB f 3MiHIOBamacs 3a paxyHOK
KEpyBaHHs TNPUBOJAOM OOEpTaHHS EKCLEHTPUKOBOIO MeEXaHi3My. SIK JKEeperao 3BaploBaJIbHOTO
cTpymy BukopuctoByBanu Burnpsmisiu BCXK—-1600. BumiT cTpiukoBHX eNeKTpojiB ckiaB 60 MM.
[lig 4ac excriepMMeHTIB (iKCyBalHucs N€OMETPUYHI PO3MIPH 30H IMPOIJIABICHUS 1 HaIlJIaBJICHHS,
AKICTh (pOpPMyBaHHS HAIUIABJICHOIO LIapy, HAsBHICTh HECIJIABJICHHS, MiJpi3iB Ta 1HIIUX JIe(EeKTiB
dbopmyBanHs (puc. 2-4).

BcraHoBieHo, 10 IeOMETpUYHI MapaMeTpu 30H MPOIUIABICHHS 1 HallIaBIEHHS
IpsIMO TIPONOPILIMHO 3ajeXaTh Bl BEJWYMH CTPYMY HAIUIABJICHHS 1 HANpyrd Ha Ay3i (puc. 2).
301MbIIeHAS] PO3MIpPIB 30HM TMPOIUIABIECHHS MPHU3BOAUTH JI0 BIAMOBIAHOT 3MIHM YacTKH y4acTi
ocHoBHoro metany (OM) (puc. 3), xoua I 3aJEKHICTh € MEHII BHpaxeHOoro. [ligBuieHHs
IIBUJIKOCT1 HAIUIABJIEHHS MPU3BOJUTH /10 OUIBII BUPAKEHOTO 3HWKEHHS TJTMOWHU MPOIUIaBICHHS 1
YaCTKU Y4acTi, [0 MOKHA TIOSICHUTH 30UThIIEHHSM BUTPAT TEIUIa AYTH Ha IUIaBlIeHHs ¢uiocy (puc.
4).
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Lle MOsICHIOETBCS THM, IO BU3HAYAIbHE 3HAYCHHS JUIS ITapaMeTpiB 30HU IMPOIUIABICHHS B
OUTBIIOCTI BUMAAKIB Ma€ MEPIIMNA CTPIYKOBUHM elekTpoi. Jlyra Opyroro eiekrpoja He BILTUHE
0e3rmocepeIHbO Ha OCHOBHHI METall, & TUTBKH Yepe3 PiIKy MPOIIApOK, HABEJACHY B3aEMOIIEI0 TYTH
MEPIIOTO E€JIEKTPOAa, TOMY 30UIBIICHHS MOTYXKHOCTI JAYTH JAPYroro eIeKTpoAa MpH 30UIbIIeHHI
IIBUKOCTI TOJIa4yi BIUIMBAa€E, B OCHOBHOMY, Ha TEIUIOBKIIAJCHHS B 3BapIOBAIbHY BaHHY 1 TUIOIIY
30HH HAIUIABJICHHSI.

3MiHM CHIBBIJHONIEHHS IIBUAKOCTEH MMOJa4l 3MIHIOE BIUIMB KOXXHOTO 3 EJEKTPOJIiB Ha
dbopMyBaHHS 30HM TIPOIUIABJICHHS, TiAPOJUHAMUYHY OOCTaBUHY B 3BaprOBAJIbHIA BaHHI |1,
BIIMOBIAHO, (OpPMYBaHHS HAIUIABICHOTO BaiMKa. 30IIBIICHHS IIBUIKOCTI IMOJAa4i IEPIIOTro
€JIEKTPO/Ia MIPU3BOIUTH 110 301IbIICHHS IITHOWHY MPOIUIABIICHHS 1 yacTku ydacTi OM, B TOM ke 4ac
3pOCTaHHs PiAKOI MPOMIAPKY ITiJI APYTHM €JICKTPOJOM 3HKIKYE HOTO IMPOIUIABIISAIOYY 3JIaTHICTD,
0co0MMBO Ha Kpasx BaHHU. OCKUIBKM IIEHTP BaHHU 3HAYHO IEPErpiTHii, 30UIbIICHHS TJIIMOWHU
MIPOIJIABJICHHS BiJOYBA€ThCS B OCHOBHOMY IO IIEHTPY IIBA, B 30HI aKTUBHOTO MEPeOiry pigkoro
MeTajy, M0 NPU3BOAUTH 10 HEPIBHOMIPHOTO (OpPMYBaHHS JIiHIi CIUIABJISIHHS, 3 MOMJIUBICTIO
YTBOPEHHS NUIAKOBHX BKJIIOYCHH 1 HAIUIMBIB B 30HaX YIMOBUIBHEHOTO PyXy pPiIKOro merany. B
[[bOMY BHWIIaJIKy BHCOTa TOCWJICHHS MOXE OYTH HEPIBHOMIPHOK MO JOBXHHI IIBa, MICTHTH
MOTOBIIEHHS 1 3aIaINHU Ha MIOBEPXHI HATUIABIICHOTO BAJIUKA.

Po3pobneHa KOHCTPYKIlis JO3BOJISIE ONTUMI3YBaTH MapaMETPH IMITYJILCHOIO MEXaHIYHOTO
IepEHECEHHs 1 3amoOirTd AehOPMYBAHHIO CTPIYKOBHMX €ICKTPOIIB, 3a0€3MECYUTH IOYECPrOBHI
3BOPOTHO-TIOCTYNAJIBHUI PyX TOPIIB CTPIYKOBUX EJIEKTPOIIB 3 ONTHMAJIBHUMH YacTOTOK 1
amiutitynoro. lle 3a0e3meuyye onTUMaabHI PO3MIPH HAIUIABJICHOIO BaJMKa IIPH MOXKJIHMBOCTI
3MCHIIICHHS BUTPAT EJICKTPOJHOIO METaly Ha BTpaTH 1 NEperpiB, BIAMOBIIHO, €HEPrii, IO
BHUTPAYAETHCS HA IJIABJICHHS 1 3a0€3MEYUTH PECypco30epiraroay TEXHOJIOTII0 HAIIABICHHS.

BUCHOBKUA

1. Po3pobneHo mnpucTpiii UIsi HAIJIABICHHS JBOMA CTPIYKOBHMH EJICKTPOJAAMH 3
KEpOBaHUM MEXaHIYHUM TMEPEHECEHHSM, 0 JO3BOJISE€ 3MIHIOBATH CIIBBIAHOIIECHHS MIBUIKOCTEH
10/1a4l MepuIoro 1 APYyroro eIeKTPo/IiB B LIMPOKOMY Jiara3oHi.

2. Po3pobnenuii  mpucTpii  J03BONIsi€  3MIMCHIOBAaTH  KOHTPOJILOBAHE  TEILIO-
MacoOINEpPEHECEHHsI B 3BapIOBAIbHY BaHHY, BIAMOBIJIHO, KOHTPOJIHOBAHE OIUIABJICHHS CTPIYKOBHUX
€JIEKTPO/IIB 1 PO3MOJIIT TEIJIOBOT €Heprii B 3BaplOBaIbHIN BaHHI, 110 JTIO3BOJISE MMiJBUIIUTH SKICTh
HaIJIaBJIEHUX BUPOOIB 32 IOMTOMOTOIO MPOCTOTO 1 HAIIMHOTO PECypco30epirarnyoro MprucTporo.
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JlaBpoga E. B., UBanos B. I1., Konuakusckuii M. B., Pudanko A. 1O.

HCCJEIOBAHHUE PECYPCOCBEPETAIOIIENA TEXHOJIOT M HAILTABKA
ABYMA JIEHTOYHBIMU DJIEKTPOJAMMU C YIIPABJIAEMbBIM IIEPEHOCOM
AJIEKTPOJHOI'O METAJIJIA

Ilpeocmaenenvr pesynomamol ucciedoeanus pecypcocbepezarowjeli. mexHoio2uy HaniaeKu
08YMs JIEHMOYHBIMU DNEKMPOOAMU C KOHMPOIUPYEMbIM NEPEHOCOM INEeKMPOOHO20 Memaid ¢
MOpYoE JNEeHMOUYHBIX INEKMPOO08 U C PecyIupyemviM COOMHOUWEHUEM CKOpocmell nooadu
JIEHMOYHBIX 2NIeKMPo0os. [ peanusayuu npeoyiodceHHOl MeXHON02UU HANAA6KU, paspabomano
YCmpoucmeo, no3eonsawee UsMeHAmMb COOMHOUEHUEe CKOpOCmel nooadu nepeoco U 6mopoco
INEKMPO008 6 WUPOKOM Ouanasoue. 3a cuem 3mo20 O00CMU2AemMCcs KOHMPOIUpYyemMoe menjo
Mmacconepernoca 6 céapoyunyio eanny. Coomeemcmeenno, KOHmpoaupyemoe oniasieHus 1eHmMOYHbIX
9EKMpOo008 U pacnpeodesienue menyiogoll IHepeUU 8 C8apOUHOl 8anHe. Imo no360saem NoeblCUNMb
Kauecmeo HANAAGNeHHbIX U30eNUll C NOMOWbI0 NPOCMO20 U HAOEICHO20 pecypcocbepezaioujeco
ycmpoucmeaa.

Knwuesvie cnoea: wnannaska noo ¢harocom, mexanuueckui nepeHoc NeKmpoOHO20
Memanna, napamempol pexicumd, 001 yuacmus 0CHOBHO20 Memaid.

Lavrova E. V., lvanov V. P., Konchakivskiy M. V., Ribalko A. Y.

RESEARCH OF RESOURCE-SAVING TECHNOLOGY OF SURROUND BY TWO
BELT ELECTRODES WITH CONTROLLED ELECTRODE METAL TRANSFER

The results of the study of the resource-saving technology of surfacing with two tape
electrodes with controlled transfer of electrode metal from the ends of tape electrodes and with an
adjustable ratio of the speeds of supply of tape electrodes are presented. To implement the
proposed surfacing technology, a device has been developed that allows changing the ratio of the
feed rates of the first and second electrodes in a wide range. Due to this, controlled heat and mass
transfer to the weld pool is achieved. Accordingly, controlled melting of tape electrodes and
distribution of thermal energy in the weld pool. This allows you to improve the quality of the weld
products using a simple and reliable resource-saving device.

This design allows you to optimize the parameters of pulsed mechanical transfer and prevent
deformation of the tape electrodes, to provide alternate reciprocating movement of the ends of the
tape electrodes with the optimal frequency and amplitude. This ensures optimal sizes of the
deposited bead, with the possibility of reducing the consumption of electrode metal for losses and
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overheating, respectively, of the consumed energy for melting and to ensure resource-saving
surfacing technology.

The process of surfacing with two tape electrodes, even when using fluxes recommended for
electric arc welding, partially proceeds as electroslag, since a certain fraction of the current is
shunted by molten slag. This helps to reduce the depth of penetration and reduce the share of the
base metal in the weld metal. The main advantage of surfacing with two tape electrodes is obtaining
the deposited metal of the required chemical composition already in the 1st or 2nd layer, in
contrast to single-electrode surfacing, where it is necessary to apply from 3 to 5 layers.

The results of studies of the influence of the oscillation frequency of ribbon electrodes showed
that the maximum increase in the melting coefficient occurs when using the oscillation frequency in
the range of 45-55 Hz, regardless of the other parameters of the mode.

Keywords: submerged arc welding, mechanical transfer of electrode metal, mode
parameters, base metal participation share.
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TEPMUYECKOE JIE@OPMHUPOBAHHUE TOJCTOJTUCTOBBIX
KOHCTPYKIMU

B pabome evinonnen amanuz npoyecca mepmuueckou NPAKU MemaiIudyecKux uzoenutl,
KOMOpbvll ~ npumeHsemcs  Osl  UCHpagieHuss Oedekmos @dopmvl  CMATbHLIX  3A20MOBOK.
Paccmompenvr  ycnosus, neobxooumvie 011 obecneuenuss 0ehoOpMUpo8anus  3a20MOBOK.
IIpoananuzupoeanvl cOOMHOWEHUST MeHCOY MOMMUHAMU HASPEBAEeMO20 U XOJN00OHO020 Cl0e8 8
Ooehopmupyemom uzdenuu. Bvinonnena nposepka npumeHuMocmu u36eCMHbIX PeKOMEHOAYUl no
MepMOnpasKe K d1eMeHmam KOHCmMpYKyull moawurou ooxee 50 um.

Knrouesvie cnosa: mepmuueckas npaska, Hazpes 3a20MOBOK, UCHpagieHue Gopmbl,
Odeghopmayuu, mecCmubvlii Hacpes

IlocranoBka mpodJemsbl. B psane caydaeB B TEXHOJOTMUECKHX MPOIECCaX MPOUCKOIUT
HarpeB M TeruioBas JedopManus CTaJbHBIX UW3JENUI, HanpuMmep, NpU OSKCIUTyaTaluu
METAJITypruueckoro oOOpy/lOBaHUS, WM TP CBAapKe CTAJIbHBIX 3aroToBok. Kak g
METAJUTYPrHUECKUX Y3JI0B, TaK M JIJIsl CBAPHBIX KOHCTPYKIMN HCKaKeHHE (POpMBI U3eNus Jake Ha
HeOOJIbIIOM Yy4acTKe pabouell MOBEPXHOCTH MOKET 3HAUUTENbHO MOBJIMATH HAa KOPPEKTHOCTh
BBINOJIHEHUS TEXHOJIOTHH, a TAKXKe CIY>KEOHbIE XapaKTePUCTUKHU U3AEHs U CPOK ero ciaykObl. s
JIMKBUJIALIUU OCTATOYHBIX AeQopMalliii B CTaJbHBIX 3arOTOBKaX pa3paboTaH pa] pekoMeHaanuii 1]
C UCIIOJIb30BAHMEM IIPUHLIMIIOB TEPMUYECKON NPAaBKH [1—5], KOTOpBIE MPUMEHSIOTCS B Pa3IMYHbIX
001acTIX MPOMBILIUICHHBIX TEXHOJIOTUNA. B yKka3aHHBIX pekoMeHAaluuaX ObUIM YYTEHBI Pe3yJIbTaThl
OTEYECTBCHHBIX M 3apyOeKHBIX HCCIEAOBAaHUM 1O MeETOAaM HCIPABICHHUS OCTATOYHBIX
nepopmaruii. OgHaKO B pPEKOMEHAANMSIX HE KOHKPETU3MPOBAHBI MaKCUMAaJIbHBIE pa3Mepbl I10
TOJILIUHE 3aroTOBOK, KOTOPBIE MOTYT MCIOJIb30BaThCS Ul MCIPABICHHUS TE€OMETPUUYECKUX
pasMepoB. B TO ke Bpems Ha MNpPOU3BOJACTBE, HANpPUMEpP, B METAITyPrHMYecKOll oOTpaciu,
BCTPEYAIOTCS CIIydau, KOTJa BO3HUKAET HEOOXOIUMOCTh MCIPAaBUTh Je(PEKTh (GOPMBI B U3IETUAX
3HAYUTENbHON TONIMIMHBIL. TakoMy BOIpoCy HE OBLIO MOCBALIEHO CIENHUAIbHOTO HCCIEAOBAHUS,
II03TOMY OH SBJIIETCS AKTYyaJIbHBIM.
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