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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.

PexomenioBana Kk myOIuKamu: A-p TEXH. HayK, npod. ModaHoB A. A.
Cratps npunsra 10.10.2019 r.

VK 621.791.753.5 doi.org/10.31498/2522-9990212019187191
JlaBposa O. B., Isanos B. II., Konuakiscbkuii M. B., Pudaako O. IO.

JOCAIKEHHA PECYPCO3BEPITAIOYOI TEXHOJIOT'TI HATIIABJIEHHS
JABOMA CPIYKOBHUMM EJIEKTPOJAMMU 3 KEPOBAHUM IIEPEHECEHHAM
EJEKTPOJHOI'O METAJIY

Ilpeocmasneni pesynromamu 00CRiOMCeHHA pecypco3bepieaioyoi mexHon02ii HaniaeieHHs.
080MaA CMPIUKOBUMU eNeKMPOOamMU 3 KOHMPONbOBAHUM NEPEHEeCeHHIM elleKMpPOOHO20 Memany 3
mopyie CMpIuKoguUx enekmpooié i 3 pecyibO8aAHUM CNiBBIOHOWEHHAM WEUOKOCmel nooayi
cmpiukosux enekmpoois. /[ns peanizayii 3anponoHO8aHOI MexHol102ii Han1aeieHHs, po3podNeHO
npuUCmpitl, wWo 00360J5€ 3MIHIOBAMU CHIBGIOHOUWEHHS WBUOKOCMeEU Nnooadi nepuiozo i 0pyeoco
eneKmpooié 8 wuUpokomy O0ianazowui. 3a paxyHox yYb0o2o 00CA2AEMbCA KOHMPOIbOBAHE Menjio-
MaconepeHecents 6 36aplosalbHy 6aHHY. Bionogiono, KOHmMpoIboeane ONiA6NIeHHA CMPIYKOGUX
eneKmpo0i6 i po3noodil menyiosoi enepeii 6 36aprosanvhill éani. e 0036015€ nidsuWUMU AKICMb
HaniasieHux eupoodie 3a 00NOMO2010 NPOCMO20 | HAOIUHO20 pecypco30epicaryo2o NPUcmporo.

Knrouoei cnosa: nannasnenwns nio @ruiocom, mexamiune NepeHeceHHs eneKmpoOoHO20
Memany, napamempu peicumy, 00 yYuacmi OCHOBHO20 Memaiy.

IHocTanoBa npodaeMu.

BaxnuBoro mpobremMor0 € BHpIIICHHS MUTAaHHS €HeproeeKTHBHOCTI Ta 3a0e3MedeHHS
pecypco30epirarodoi TEXHOJIOTIT P HAIUIaBJIEHHI CTPIYKOBUM eJeKTpojoM. Ha TemepinmHiid dac
JOCTIAHUKHU 3aCTOCOBYIOTH 3 I[I€F0 METOI0 KOHTPOJIHOBAHE MEPEHECEHHsS E€NEKTPOIHOTO MEeTaly 3
TOPIIO CTPIYKOBOTO €IEKTpOAy. BcTaHOBIEHO, M0 TMpW HAIUIABICHHI JBOMa CTPIYKOBUMH
€JIEKTPO/IaMU 3 KOHTPOJILOBAHUM MEXAHIYHHUM TEIIO- MACOMEPEHECEHHSM EJIEKTPOJHOTO METaly
MIJBUIIYETHCSI MPOAYKTUBHICTH mpouiecy. OaHaK, BIACYTHI JOCHIIKEHHS, B SKUX DPO3IJISIA€THCS
cXeMa MPUCTPOIO AJIs HAIUTABIEHHS Mif (IFOCOM JBOMA CTPIYKOBUMH €IEKTPOJIaMHU 3 KEPOBAHUM
MIEPEHOCOM EJIEKTPOTHOTO METAJTy 3 TOPIIIB €JIEKTPO/IIB.
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AHaui3 myoaikaii.

B po6orti [1] HaBeaeHO MEepepo3noil CTPYMIB B €ICKTPOAaX, 3 MOKJIUBICTIO pEryIIOBaHHS
TEIUIOBOTO 1 ra30JUHAMIYHOTO BIUIMBY KOKHOI 3 YT Ha PO3IUIABIEHUI METall 3BapIOBaIbHOI BAHHH,
3a0e3Meuyrour THM CAaMUM PIBHOMIPHUN PO3IMOALT HOro Tedil Mo BChboMY ()POHTY IJIABJICHHS.

Bigomuii crmoci0 HariaBiaCHHS CTPIYKOBUM €JISKTPOAOM Imija (PIIFOCOM, B SIKOMY OCHOBA
BUKOHAaHa 3 JIBOX 3aKPIIJICHUX Mk COOOI0 YacCTHH, MPUUOMY OJIHA 3 YACTUH BEPXHIX 1 HIKHIX
HANpaBIIAIOYMX 3'€IHAHI OJMH 3 OAHMM MmapHipoMm [2-7]. OnmHak, BiJCYTHICTh MOKIIHBOCTI
VIOPaBISATH YaCTKOIO y4YacTi OCHOBHOTO MeTajly B HAIUIaBIEHOMY, a TaKoX (OpMOIO 30HH
MPOIUJIABJICHHS 1 CKJIAJIOM HAIUIABJICHOTO METally, CTPUMYE IIMPOKE 3aCTOCYBaHHS 3a3HAYCHOTO
npuctporo. KpiM TOro, icCTOTHUM HEIOJIKOM 3allpOIIOHOBAHOTO IMPUCTPOIO € BY3bKUH Jl1ara3oH
3MIHHM TapaMeTpiB MEPEHECEHHS, 110 HE J03BOJISE€ 3aCTOCYBATH JAHUU MPUCTPIN 10 HAIIaBJICHHS
JIBOMa CTPIYKOBHUMH €JICKTPOJAaMHU, OCKIJIBKH IMBUIKOCTI IMOAAYi MEPIIOro 1 APYroro CTPiuKOBHX
€JIEKTPO/IIB MOXKYTh ICTOTHO BiIPI3HATHUCS.

Meta po6oTu.

Meroro 1mi€i poOOTH € po3poOKa MPUCTPOIO I HAIUIaBIACHHS IIiJ (JIOcoM JBOMA
CTPIYKOBUMH €JIEKTPOJaMU 3 KOHTPOJIHOBAHUM IEPEHECEHHSM EJIEKTPOJAHOr0 METally 3 TOPIIiB
CTPIYKOBUX €JIEKTPOIB B 3BApPIOBATILHY BaHHY, a TAKOXK BH3HAYCHHS BIUIMBY MapaMETPIB PEKUMY
HAIUTaBJIEHHS Ha MapaMeTpH MPOIUIABICHHS OCHOBHOTO METaly 1 cTaOiIbHOCTI MPOIIABICHHS MPU
BHKOPHUCTAaHHI pecypco30epirarouoi TeXHOJIOTIi HAIUTABIICHHS JBOMA CTPIYKOBUMH €JICKTPOIAMHU.

OcHOBHIi MaTepiaju J0CTiIKeHD.

Jliss  BUpIMICHHS TAaKOTO 3aBJAaHHS PO3POOJICHO MPUCTPIA JUIS HAIUIABJICHHS JBOMA
CTPIYKOBUMH EJEKTPOAAMH 3 KEPOBAaHHM MEXaHIYHUM IEPEHECEHHSM, IO JO03BOJIsi€ 3MIHIOBATU
CIIBBITHOIICHHS IIBHJIKOCTEH IMOAadi MEpPIIOro i APYroro eIeKTPOIiB B IIMPOKOMY Jliara3oHi.
[Ipuctpiit ckimamaeTbes 3 1BOX map posmkis 3, 3', 4, 4' (puc.1), BCTAaHOBJICHUX MOCIIIOBHO 10 X0y
pPyXy 3BapIOBAbHOI TOJIOBKHM. MOMEHT, m0 o0epTae MK IapaMH POJHUKIB TEPETAEThC 3a
JIOTIOMOT'OI0 IIECTEPeHb S5 1 6, mepenaBagbHE CIIBBIAHOIICHHS SKWUX BH3HAYa€ 1 CIIBBIIHOMICHHS
mBUAKOCTeH momayi cTpivok 1 1 2. HaknageHHS 3BOPOTHO-TIOCTYNAJIBHOTO PyXy TOPIIB Ha
PIBHOMIpHHI pyX MOJadi €IEeKTPOJiB 3/IHCHIOETHCS 32 PAXYHOK €KCIEHTPHUKA 7, PO3TAlIOBAHOTO
MDK €JIEeKTpOJaMU Ha BUXOJl 3 MEXaHI3My Mojadi 1 NepioJUYHO BUTMHAE CTPIUKH Ha KyT o. [Ipu
MOBOPOTI E€KCIICHTPUKA Ha KYT 7 CTPIYKOBHI €NEKTPOJ 3a PaXyHOK MNPYKHOCTI MOBEPTAETHCS Y
BHXIJIHE TIOJIOXKEHHS, a WOro TOpelb 3[IACHIOE 3BOPOTHHM PyX BiJ 3BapIOBAIBHOI BaHHH, IO
MOJIETIIIYE CKHJAHHS Kpalulli B BaHHY. 3a PaxyHOK IIbOTO JOCATAETHCS KOHTPOJIHOBAHE TEIJIO-
MacOIIEPEHECEHHsI B 3BApPIOBAIbHY BaHHY, BIAMOBIIHO, KOHTPOJIHOBAHE OIUIABJICHHS CTPIYKOBHUX
€JIEKTPO/IIB 1 PO3MOJII TEIJIOBOT €HEeprii B 3BapIOBalIbHIN BaHHI, 10 JO3BOJISE MiIBULIIUTH SIKICTh
HaIJIaBJIEHUX BUPOOIB 3a JIOMTOMOTOIO MMPOCTOTO 1 HAIIMHOTO MPUCTPOIO.

Jlana KOHCTPYKIIiS JO3BOJIsi€ ONTHMI3yBaTH MapamMeTpu IMIYICHOTO MEXaHIYHOTO
MepeHeceHHss 1 3amo0irTH AeOpPMYBAHHIO CTPIYKOBUX €JIEKTPOJIB, 3a0€3MeUUTH MOYepPrOBUMA
3BOPOTHO-TIOCTYMAIBHUI PyX TOPIIB CTPIYKOBUX €NEKTPOJIB 3 ONTHMAIbHUMHU YaCTOTOIO 1
amruritynoro. lle 3abe3meuye onTuManbHI PO3MIPH HAIUIABICHOTO BAJIMKAa TPH MOXKIMUBOCTI
3MEHILEHHS BHUTpAT €JEeKTPOJAHOrO MeTady Ha BTpaTH 1 MeperpiB, BIAMNOBIAHO, €HEPrii, IO
BHUTPAYAETHCS HA TUTABJICHHS 1 3a0€3MEeUNTH pecypco30epirarody TEXHOJIOT10 HaIlJIaBJICHHS.

HannaBnenns 3piiicHoBanM Ha tiactuHU 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 1 AH-26I1. Ilapamerpu pexumy HaIlJIaBICHHS
BapiloBajuCs B Alama3oHi: cTpyM HarutaBieHHs | = 900+1400 A, nampyra Hagysi U = 28+40 B,
MIBUAKICTh HAIIABIECHHA Vy = 5+6,2-10'3 M/Cc, 3a30p MiX enekTtpogamMu o = 10+16 MM,
CITIBBIIHOIIIEHHS IIBUIKOCTEH MOAa4i MEPIIOro i APyroro enekTpoais, K = vi/v, = 0,42+0,79. 3azop
MIDX CTpiYKaMu 3a0e3MeTyBaBcs TOBIIMHOIO MiTHOTO TOKOMiABEIeHHs. BUKOPHCTOBYIOUM HAKIAIKU
Ha TOKOIIBOJ Pi3HOT TOBIIMHHM, 3MIHIOBAIM BEIMUHUHY 3a30pYy B JOCIIKyBAaHOMY 1IHTEpBaJIi. 3MiHA
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MIBUJIKOCTEH TMojadi CTPIUOK 3abe3medyBajiocsi 3MIHHUMHU TapaMu IectepeHb 5 ta 6 (puc. 1) 3
CIIBBIIHOIIICHHSIM 3y0iB B MeXax 3MiHH KoedirienTa K.

5 6

a2

(S

Pucynok 1 — Ipuctpiii ais HaruTaBIeHHS IBOMa CTPIYKOBUMH €JICKTPOaMU
3 KOHTPOJIbOBAHUM TEIUIO- MACOTIEPEHECEHHSIM €JIEKTPOIHOTO METaly:
1, 2 — cTpiukoBi enekTpoay; 3, 3', 4, 4' — IPUTUCKHI POJIMKH;
5, 6 — mecTepHi, 7 — €eKCIEHTPUKOBHI MEXaHi3M

JlocnmikeHHsT TMPOBOAMIIMCS Ha camoximHii romBii A-874H 3 mnpucraBkow s
HAIUIABJICHHS Tia (IIOCOM JBOMa CTPIYKOBUMH €JEKTPOJaMH 3 KEpOBaHHM MEPEHECEHHSIM
eNeKTPOJHOTO MeTany. YacToTa KONMBAaHb CTPIYKOBHX eNeKTponiB f 3MiHIOBamacs 3a paxyHOK
KEpyBaHHs TNPUBOJAOM OOEpTaHHS EKCLEHTPUKOBOI'O MeXaHi3My. SIK JKEperao 3BaploBaJIbHOTO
cTpymy BukopuctoByBanu Burnpsmisiu BCXK—-1600. BumiT cTpiukoBUX eNneKTpojiB ckiaB 60 MM.
[Tig 4ac excriepMMeHTIB (iKCyBalMCsl T€OMETPUYHI PO3MIPH 30H IMPOILIABJICHHS 1 HAlJIaBJICHHS,
AKICTh (POPMYBaHHs HAILIaBJICHOTO ILIapy, HAsBHICTh HE3IUIABJICHHS, MiJpi3iB Ta 1HIIUX Ae(EeKTiB
bopmyBanHs (puc. 2-4).

BcraHoBieHo, 110 reOMETpUYHI HapaMeTpH 30H MPOIUIABICHHSA 1 HAIUIABJICHHS MPSAMO
MIPOMOPLIMHO 3aJI€KaTh BlJ] BEJIMYUH CTPYMY HAIUIABJIEHHS 1 HAPYTH Ha Ay31 (puc. 2). 30UIbLICHHS
PO3MipiB 30HH NMPOIUIABICHHS PU3BOIUTH JI0 BIAMOBIAHOT 3MiHM YAaCTKH Y4acCTi OCHOBHOT'O METaly
(OM) (puc. 3), xoua IS 3aJEKHICTh € MEHIII BUpaXeHO. [liBUIIIEHHS MBUAKOCTI HAIJIAaBJICHHS
MPU3BOJUTH 10 OUITBII BUPAXKEHOTO 3HMKEHHS TIIMOMHM MPOIUIABICHHS 1 YaCTKM Y4acTi, 1[0 MOXKHA
MOSICHUTH 30UTBIIIEHHSIM BUTPAT TEIJIa IyTH Ha IiaBlieHHs Quirocy (puc. 4).

Ile MoOsCHIOETbCA TUM, 1110 BU3HAYaJIbHE 3HAYEHHS Ul MapaMeTpiB 30HU IMPOIUIABICHHS B
OUTBLIOCTI BUMAAKIB Ma€ MEPIINNA CTPIYKOBUM enekTpoi. Jlyra apyroro enekrpojaa He BIUTMHE
6e3mocepeIHbO Ha OCHOBHUI MeTal, a TUIbKU Yepe3 PiAKHUA MPOIIapoK, HABECHO B3aEMOJIIEI0 TyTH
MEPIIOTo €JeKTPoAa, TOMY 30UIbIIEHHS MOTYXKHOCTI AYTH JAPYroro elekTpoAa Mpu 30UIbIIEHHI
IIBUJIKOCTI MOJayui BIUIMBA€, B OCHOBHOMY, Ha TEIUIOBKJIAJICHHS B 3BaplOBaJIbHY BaHHY 1 IUIOILY
30HH HAIUTABJICHHSI.
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Pucynok 3 — Brumus ctpymy HariaBienHs | (a) Ta Hanpyru Ha ay3i U Ha 107110 OCHOBHOTO
Merany B HariaBieHomy; K = 0,5;f =35 T’

3MiHM CHIBBIJHONIEHHS MIBUAKOCTEH MOAayl 3MIHIOE BIUIMB KOXKHOTO 3 €JEKTPOJIiB Ha
(¢bopMyBaHHS 30HU TMPOIIABJIECHHS, TIAPOAMHAMIYHY OOCTaBUHY B 3BaploBaJibHIM BaHHI 1,
BIIMOBIAHO, (OpMYyBaHHS HAMJIABICHOrO BaiMKa. 301IbIICHHS IIBUAKOCTI MMOJAaYi MEpIIOTro
€JIEKTPO/Ia MIPU3BOIUTD /10 301IBIIIEHHS MNIMOUHM MPOTUIaBICHHS 1 yacTku ydacTi OM, B TOM ke yac
3pOCTaHHs PIIKOTO MPOIIAPKY MiJl APYIMM €JeKTPOAOM 3HMXKYE HOro MpOIUIABISAIOYY 3/1aTHICTH,
0co0MBO Ha Kpasx BaHHU. OCKUIBKM LEHTP BaHHM 3HAYHO NEpPerpiTuid, 30UIbLICHHS TNIMOUHHU
MPOIJIABJICHHS BiJOYBAa€THCS B OCHOBHOMY IO IIEHTPY IIIBa, B 30HI aKTHBHOTO Tepediry piakoro
MeTally, U0 NPU3BOJAUTH /10 HEPIBHOMIPHOTO (OPMYBAHHS JIHIT CIJIABJISIHHS, 3 MOJKJIHMBICTIO
YTBOPEHHS IIIAKOBUX BKJIIOYEHb 1 HAIUTMBIB B 30HaX YMOBUIBHEHOTO PyXy pilKoro merany. B
[[bOMY BHIIQJKy BHUCOTa IOCHJIEHHS MOK€ OYTH HEpPIBHOMIPHOIO MO JOBXHHI IIIBa, MICTUTH
MOTOBIIEHHS 1 3aMa/IMHU Ha MOBEPXHI HATUIABIIEHOTO BAJIUKA.
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Pucynok 4 — BiimuB mBHAKOCTI HAIUIaBlIeHHS Vy (2) 1 3a30py MK cTpiukamu O (0) Ha
reoOMETPHYHI TapameTpu HaruiaBjieHoro mBy; K = 0,5; f=35 I'y

Po3pobieHa KOHCTPYKINiSI TO3BOJISIE ONTHMI3yBaTH IMapaMEeTPy IMITyJbCHOTO MEXaHIIHOTO
MepeHeceHHsT 1 3amo0irTd AeOPMYBAHHIO CTPIYKOBUX €JIEKTPOJMIB, 3a0€3MEUUTH TOYEPTrOBHMA
3BOPOTHO-TIOCTYHAIBHUN PyX TOPIIB CTPIYKOBHX EJICKTPOMIB 3 ONTHMAJIbHUMH YacTOTOIO 1
amruritTynoro. lle 3abe3neuye OnNTHUMaabHI PO3MIPH HAIUIABICHOTO BallMKa IPH MOXKJIHBOCTI
3MCHIIICHHS BHUTPAT EJICKTPOAHOIO METally Ha BTpPaTH 1 TeperpiB, BIAMOBIIHO, €HEprii, M0
BUTpPAYa€ThCS Ha TUIABJICHHS 1 3a0€3MeYnTH pecypco30epirarody TEXHOJIOTII0 HAIIaBICHHS.

BUCHOBKHA

1. PozpobneHo mnpucTpiii sl HamjgaBICHHS JBOMAa CTPIYKOBUMH EJEKTPOAAMH 3
KEpOBaHUM MEXaHIYHUM TEPEHECEHHSM, IO JTO03BOJISI€ 3MIHIOBATH CITIBBITHOIICHHS IIBHIKOCTEH
Mo/1ayi MepIIoro i APYroro eneKTPoIiB B HIMPOKOMY Jiarma3oHi.

2. Po3poOnenuwit  mpucTpii  J03BOJIE€  3IMCHIOBATH  KOHTPOJILOBAHE  TEILIO-
MacoTlepeHECeHHs] B 3BapIOBajbHY BaHHY, BIAMOBITHO, KOHTPOJIHOBAHE OIJIABICHHS CTPIYKOBUX
€JIEKTPO/IIB 1 PO3MOJUI TEIJIOBOT €HEpTii B 3BapIOBANIbHIN BaHHI, 110 JO3BOJISE MIIBUIIUTH SKICTh
HAIUTaBIIEHUX BHPOOIB 32 TIOTIOMOTOI0 TPOCTOTO 1 HAAIMHOTO pecypco30epiratoyoro MpUCTPoIo.
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JlaBpoga E. B., UBanos B. 1., Konuakusckuii M. B., Pudanko A. 10.

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 UMeHAmMb COOMHOUEHUEe CKOpOCmel nooadu nepeoco U 6mopoco
INEKMPO008 8 WUPOKOM Ouanasome. 3a cuem 3moco O00CMUAemcs. KOHMpOIUpyemoe menio-
Mmacconeperoc 6 ceapounyio eanny. CoomeemcmeeHHo, KOHMpOIUpyemoe OniaeieHus 1eHmMOYHbIX
9EKMpOo008 U pacnpeodeiienue menyiogoll IHepeUU 8 C8apoUHOl 8anHe. Mo no360Jsaem No8blCUNMb
Kauecmeo HANAAGNeHHbIX U30eNUll C NOMOWbI0 NPOCMO20 U HAOEICHO20 pecypcocbepezaioujeco
ycmpoucmeaa.

Knwuesvie cnoea: wnannaska noo ¢harocom, mexanuueckui nepeHoc NeKmpoOHO20
Memanna, napamempol pexicuma, 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 JE®OPMHUPOBAHUE TOJICTOJUCTOBBIX
KOHCTPYKIIUIA

B pabome evinoinen ananuz npoyecca mepmMuyeckou NpaeKu MemaiiuvyecKux uzoenutl,
KOMOpbll  NpuMeHsemcsi  Ofisi  UCHpAGIeHust  0eekmos  @dopmvl  CMATbHBIX  3A20MOBOK.
Paccmompenvr  ycnosus, neobxooumvie 0ns1  obecneuenusi 0ehOpMUPOBAHUS  3A20MOBOK.
Ipoananuzuposanvl. cOOMHOWEHUST MeHCOY MOTMUHAMU HACPEBAEMO20 U XOI00OH020 Cl0e8 8
dehopmupyemom uzoenuu. Bvinonnena nposepka npumeHUMOCmu U38eCmMHbIX PeKOMeHOayull no
MePMONpasKe K d1eMeHmam KOHCmpYKyutl moawurou 6oaee 50 mm.

Knrwouesvie cnosa: mepmuueckas npaexa, Hazpes 3a20MOB0K, UCHpasieHue Gopmol,
Odepopmayuu, mecmmuwlii Hazpes

ITocranoBka mpodJsembl. B pszne ciiydaeB B TEXHOJIOTMUECKUX IPOLECCAX IMPOUCXOIUT
HarpeB M TeroBass JegopManus CTaJbHBIX HW3JAEIUIH, HampuMmep, MpH SKCILTyaTaluu
METAJUTyprUuecKkoro OoOOpYJOBaHUS, WJIM TP CBapkKe CTaJbHBIX 3aroToBok. Kak ams
METAJITyPrUueCKUX y3JI0B, TaK U JUIsl CBAPHBIX KOHCTPYKLUUN HCKakeHHE (POPMBI M3AENuUs JJaxke Ha
HeOOoJIbIIIOM ydacTKe paldoueil MOBEPXHOCTH MOMKET 3HAUYUTENBbHO MOBIHMATH HA KOPPEKTHOCTH
BBITIOJTHEHUS TEXHOJIOTHH, a TaKXKe CIYy)KEOHBIE XapaKTEPUCTUKU U3JIEIHS U CPOK €ro CirykObl. J{s
JMKBUAALMHU OCTaTOUHBIX JehopMaIvii B CTAJIbHBIX 3ar0TOBKaX pa3paboTaH psij pekoMeHaauii [1]
C HUCIIOJIb30BAaHUEM MPHUHIIMIIOB TEPMUYECKON MpaBKu [1—5], KOTOpble MPUMEHSIOTCS B Pa3IMYHbIX
00JIaCTSIX MPOMBIIIJICHHBIX TEXHOIOTUH. B yKa3aHHBIX peKOMEHIAIMIX ObUTH YYTEHBI pe3yabTaThl
OTEYECTBEHHBIX U 3apyOeXHBIX HCCIEIOBaHUI MO METOJaM HCIpPABIEHUS OCTaTOYHBIX
nedopmanuii. OnHAKO B PEKOMEHAALMSAX HE KOHKPETU3WPOBAHBl MAaKCHMAJIbHBIE pa3Mepbl IO
TOJILIUHE 3aroTOBOK, KOTOpbIE€ MOTYT MCHOJIb30BAaThCS JJI HCIPABICHUS TE€OMETPUUYECKHUX
pasmepoB. B TO ke Bpems Ha IpPOU3BOJCTBE, HAIpPUMEpP, B METAJUIYPrUYECKOW OTpacCiH,
BCTPEUAIOTCs CIy4ya, KOTJa BO3HUKAET HEOOXOIUMOCTh MCTIPaBUThH AePEKThl (POPMBI B U3AETULX
3HAYUTENBbHOM TONIMHBL. TakoMy BoOmpocy He ObUIO MOCBSIIEHO CIEHUAIBHOTO HCCIEI0BAHUS,
MI03TOMY OH SIBJIIETCS aKTyaJIbHbBIM.
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