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PaboTa cocTouT M3 ceMu pas/eioB: AHAIM3 COCTOSIHUS Bompoca; Beibop meTooB
ucciaenoBanus; Pa3paboTka M ONTUMHU3AIMS COCTaBa IMOPOIIKOBOW  IMPOBOJIOKU;
HccnenoBanue cBapOYHO-TEXHOJOTUYECKUX CBOMCTB MOPOIIKOBOW MPOBOJIOKU M METaslia
mBa; Pa3zpaboTka TEXHOJIOTHH M3TOTOBJICHUS PHUILHON YacTH JOMEHHOH pypmbl; OxpaHa
Tpyla U 0€30MacHOCTh B YPE3BBIUAWHBIX CUTyalUsX; [E€XHUKO-3KOHOMUYECKOE
000CHOBaHHUE NPEIAraeMoro crocoda CBapKH.

O0bexT mccaenoBanusi. [Ipouecc cBapku Menu, co CTajbl0 pa3padaTbIBAEMOil
CaMO3allUTHON NTOPOLIKOBOW MPOBOJIOKOM.

IIpeamer  ucciaenoBanmsi. XapakTEpUCTHKWA  IUIABJICHUS  CaMO3aIUTHOM
ITOPOLIKOBOM MPOBOJIOKH.

Hean padorsl: [loBbIIeHNE CpOKa HKCIUTyaTallMM BO3AYIIHBIX (ypM JTOMEHHBIX
neyei, 3a CYeT YBETUUYCHHS KCIUTyaTallMOHHON Ha/IeKHOCTU CBAPHBIX COCTMHEHH.

B mpoekTe mpHBEAEHO OMMCAHUE CYLIECTBYIOLIUMX CIOCOOOB M MaTepUaloB s
CBapKH MEJIM U MeJIU CO cTaliblo. [IpoBesieH cpaBHUTENBHBIN aHAIU3 PA3IMYHBIX CIIOCOOOB
cBapku. BbIOpaH M yCOBEpILIEHCTBOBAH CIOCOO CBapKd CaMO3aUIMTHOM IMOPOIIKOBOM
MIPOBOJIOKOM; cliesiaH BBIOOP U 000CHOBAaHME METOJIMK HUCCIEAOBAHMS; pa3paboTaH COCTaB
CaMO3alIUTHON MOPOIIKOBOM NPOBOJOKU JII CBAPKH MEIU CO CTalibl0; OOOCHOBAHO
NpUMEHEHHE (PTOPUCTBIX COEAUMHEHMI B COCTaBE CEpJICYHMKA; MCCIEAO0BaH IpPOLECcC
BOJIOYEHUSI TIOPOIITKOBOM MPOBOJIOKK B MeAHOW obOosouke. [Ipon3BeneHo ucciaenoBaHue
CBAPOYHO-TEXHOJIOTUYECKUX  CBOWMCTB  CaMO3alUTHOM  MOPOILIKOBOM  IMPOBOJIOKH;
BBIIIOJIHEH CTPYKTYPHBIM aHajauW3 METala CBapHbIX IIIBOB; H3YyYEHBI MPOLECCHI
NopoOoOpa30BaHUs; HCCIEIOBAaHbl HEMETAIIMUYECKHE BKJIIOUYEHUS B METAJJIE CBapHOTO
mBa. Pa3paboraHa TEXHOJOTHs CBAapKU MEAM CO CTaJbl0 Ha MpPHUMEpPE H3TOTOBIICHUS
PBUIBHOM YacTH JIOMEHHOU (PypMBL.

[IpuBeneHbl MEPONPUATHS IO OXPaHE TPYJA U OKPYKAIOLIEH Cpeibl.

JlokazaHna skoHoMHu4ueckas 3QpGheKTUBHOCTH Mpoliecca.

CAMO3AIINUTHASA TIOPOLIKOBASA  ITPOBOJIOKA, KHCJIOPOIHAA
OYPMA, O®TOPUCTBIE COEAMHEHWA, MEJHAS OBOJIOYKA, IIOB, MEJD,
CTAJIb, BOJIOYEHHUE, CPOK SKCIUIYATALNMUA.



PE®EPAT

Po3po0/ieHHsI CKJIay MOPOMIKOBOIO APOTY JJIS 3BAPIOBAHHSA Miji 3i cTa/LIII0 HA
NPUKJIATI KHCHEBOI (pypMuU

Marictepcbka poboTa 3a cnerianpHicTio: 131 «[Ipuknagna MexaHikay
Crynenr rp. 3B-11-M, JIJIMA, 3anecuuii JI.1. - Kpamatopcek, 2016.
Po6ota mictute 126 ctop.: 22 main., 26 ta6:., 20cmaiiis.

PobGora ckiaamaerbesi 3 ceMu po3nUIiB: AHami3 craHy muTaHHsS; BubGip meTtoniB
nocipKeHHs; Po3po0iieHHs 1 onTuMmizalisl CKjiIaay MOPOIIKOBOro ApoTy; JocmimkeHHs
3BapIOBAIILHO-TEXHOJIOTIYHNX BJIACTHBOCTEH TMOPOIIKOBOTO JPOTYy 1 METaly IIBa;
Po3po0Oka TeXHOJIOT1i BUTOTOBJIEHHS pUJIbHOT YACTHHU AOMEHHOI (pypmu; OxopoHa mpaiii 1
Oe3neka Yy  HAA3BUYAMHMX  CHUTyalisx;  TEeXHIKO-€KOHOMIYHE  OOIPYHTYBaHHS
3aMpONOHOBAHOTO CIIOCO0Y 3BapIOBAHHS.

O0'ext pnocaimkennsi. [lporiec 3BaproBaHHS MiAl 31 CTAUIIO PO3POOJICHUM
MOPOITKOBUM JIPOTOM.

IIpeamer  gociaimxkeHHss.  XapaKTepUCTUKU  TUIABJICHHS  CaMO3aXHCHOTO
MOPOIIIKOBOTO APOTY.

Mera pobGoru. IligBunieHHsT TepMiHY €KCIUTyaTtalli MOBITPIHUX (ypM JOMEHHHX
neyei, 3a paxyHoK 30UIbIIEHHS €KCIUTyaTallifHOI HaJIHHOCTI 3BapHUX 3’ €THAHbD.

VY npoekTi NpuBeEHO OMUC ICHYIOUYUX CIIOCOOIB 1 MaTepialiB JyIsl 3BapIOBaHHS Mifl
31 ctayurio. BUKOHAHO TOPIBHSUIBHUM aHami3 PIi3HUX crocoOiB 3BaproBanHs. OOpaHo i
BJIOCKOHAJICHO CIIOCIO 3BaprOBaHHS CAMO3aXHUCHUM MOPOIIKOBUM JAPOTOM; 3p00JIEHO BHOIp
1 OOIpyHTYBaHHS METOJIWK JOCHI/DKEHHS; pO3pOOJIEHO CKJIaJl CaMO3aXHUCHOTO
MTOPOIIKOBOTO JPOTY JJIsi 3BaproBaHHS Mial 31 crauio; OOIpyHTOBAaHO BUKOPHUCTAHHS
¢dropucTux 3’€HAHb y CKJIaAl ocepas; JlocmikeHo mporec BOJOUYIHHS MOPOLIKOBOIO
IpOTy y MiaHIH 000yoHIl. BUKOHAHO JOCHIIKEHHS 3BaprOBAIbHO-TEXHOJOTTUHHUX
BJIACTUBOCTEN APOTY; BUKOHAHO CTPYKTYPHHI aHalli3 MeTaly 3BapHUX IIBIB; BHUBYEHI
mporiecy mopo ¢hopMyBaHHs; JOCTIDKCHI HEMETaleBl BKIIOUCHHS Y METalll 3BapHOTO IITBA.
Po3pobiiena TeXHOOT1s BATOTOBJICHHS PUIILHOT YaCTUHU IOMEHHOT QypMH.

HageneHno 3axo/iv 3 0XOPOHH Mpalli 1 HABKOJIUIITHEOTO CEPEIOBHUIIIA.

JloBeieHO eKOHOMIYHY €(PEKTHUBHICTH MPOIIECY.

CAMO3AXVCHUN TTOPOLIKOBUI JPIT, KUCHEBA ®YPMA, ®TOPUCTI
3’€JHAHHS, MIJTHA OBOJIOHKA, 11IOB, MIJ1b, CTAJIb, BOJIOYIHHS, TEPMIH
EKCIUTYATAIIII.



ABSTRACT

Development of the composition of self-shielded flux-cored wire for welding copper
to steel, on the example of the oxygen tuyere
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The work consists of seven sections: Current problem analysis; Selection of
research methods; Development and optimization of the flux-cored wire; Research of
welding-technological properties of flux-cored wire and metal of guy-sutures;
Development of manufacturing technology of the head part of tuyere; A labour protection
and safety in emergencies; Feasibility study of the offered method of welding.

The object of study. Process of welding of copper with steel by the developed
self-shielded flux-cored wire.

Subject of study. Characteristics of melting of self-shielded flux-cored wire.

The objective of the work. Improving the life of tuyere of blast furnaces, due to
the increase of operational reliability of welded joints.

The draft describes the existing methods and materials for welding of copper and
copper with steel. Was made a comparative analysis of various welding methods. Selected
and improved method of welding with self-shielded flux-cored wire; selected and
substantiated research methods; developed self-shielded flux-cored wire composition for
welding copper to steel; justified the use of fluoride in the composition of the core;
process of drawing of a flux-cored wire in a copper shell is investigated. The research of
welding and technological properties of a wire is made; performed structural analysis of
weld metal; cavitation processes are studied; investigated nonmetallic inclusions in the
weld metal. Developed manufacturing technology of the head part of tuyere.

Labor and environment protection measures are taken.

Economic efficiency of the process is proved.

SELF-SHIELDED FLUX CORED WIRE, OXYGEN TUYERE, FLUORIDE, COPPER
SHELL, SEAM, COPPER, STEEL, DRAWING, OPERATIONAL PERIOD.



