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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. Yo0oCcKOHaNIEHHS CKJIa[ly I TEXHOJIOTI] BUTOTOBJIEHHS IIPECOBAHOIO TIOPOLIKOBOIO LPOTY JJIs 3BaPIOBAHHS MiJi.

2. Development of composition and manufacturing methods of the pressed powdered wire for copper welding.

Pedepar:

1. O6'eKT BOCHIIKEHHS ~ 32aKOHOMIPHOCTi YTBOPEHHS CaMO3aXHMCHOI'O IIPECOBAHOT0 IIOPOIIKOBOTO IPOTY [Jis
3BapIOBaHHs Mifi Ta ii cniiaBiB i perysiroBaHHS 0ro 3BapioBajlbHO-TEXHOJIOTIUHUX BJIaCTUBOCTEN. MeTa poboTH -
PO3POOJIEHHS CAaMO3aXUCHOTO IIPECOBAHOTO MOPOLIKOBOTrO APOTY J1s1 3BAPIOBAHHS TEIJIOOOMIHHUAX KOHCTPYKILIM i3
Migi Ta ii crizaBiB, mo 3abe3nevye MigBUILEHHS eKCIUTyaTalliflHUX BJIaCTUBOCTEN 3BapHUX 3'€JHAHb y ITOPiBHSIHHI 3
THAMH, 110 iCHYIOTb, HIJISIXOM 3HIKEHHS HEMETAJIIYHUX BKJIIOYEHD i FA30HAaCMYEHOCTI MeTaJly LIBa IIPY MiABUIIEHIN
IIPOAYKTUBHOCTI 3BapioBaHHs. MeTonu pociimkeHb - OCHOBHI 3aBAaHHS pOOOTH BUPilllyBaiy aHAJITUYHUMU 1
€KCIIEPUMEHTAIbHUMY METOJaMU TEOPii 3BaploBaJIbHUX MIPOLECIB, METANYPrii 3BapIOBaJIbHUX MPOLECIB, TEOPIi
BOJIOYiHHS, MaTEPiaJlO3HABCTBA, MAaTEMAaTUYHOTO aHaJi3y. EKCliepuMeHTasbHI OCiI>)KeHHS] BUKOHAHI B
J1abopaTOPHUX i IPOMUCIIOBUX YMOBAX, IPY BU3HAUYEHHI 3BapIOBA/IbHO-TEXHOJIOTIYHMX XapaKTepPUCTUK
PO3p06JIEHOr0 NOPOLIKOBOTO APOTY, (Pi3MKO-MEXaHIUHMX XapaKTEPUCTUK METaJly IBA i IOTro XiMiYHOTO CKJIany.
HoBu3Ha - yCTaHOBJIEHO 1 OOIPYHTOBAHO BIUIMB ra30lIIaKOTBiPHUX KOMIIOHEHTIB i pO3KMCHIOBAUIB y CKJIAZi IPOTY

Ha MiHiMasIbHY ra30HaCUYEHICTh METaJly IIBA IIPU Pi3HOMY CTyIIeHi OOTHCHEHHS [TOPOLIKOBOTO APOTY; yIeplle



PO3pO6JIEHO I ONTUMI30BAHO CKJIAJ], CAMO3aXMCHOTO IIOPOIIKOBOTO APOTY IJIs1 3BApPIOBAHHS Mijli, BUTOTOBJIEHOTO
METO/IOM TIPECYBaHHSI, @ TAKOXK YCTAHOBJIEHO BILJIMB CTYIE€HS! OOTMCHEHHS LIbOTO APOTY HAa (OPMYyBaHHS 10ro
MaKpOCTPYKTYPH, 110 3abe3Ieuye PIBHOMIPHICTD IJIaBJIEHHST; PO3PO0JIEHO METOJ, rapsidyoro i30CTaTUYHOTO
[IpecyBaHHs IOPOLIKOBOrO APOTY, WO 3ab6e3Nedye Horo BUPOOHULTBO 6€3 MOPYIIEHHS CYLiIbHOCTI 110 TBipHIi;
yIepiie po3po6JIeHO OGHOBAMiPHA MAaTEMATUYHY MOZEJIb IIPOLeCy OOTUCHEHHS IPECOBAHOTO MOPOIIKOBOTO APOTY,
1110 [103BOJISI€ 3/iICHIOBATH OOYMCIIEHHS! JIOKQJIbHUX i iHTerpajbHUX [IOKa3HUKIB, @ TAKOXK METOJIUKY
aBTOMAaTH30BaHOTO MIPOEKTYBAHHSI; IPOLECY YIIiJIbHEHHSI IPECOBAHOTO [TIOPOLIKOBOrO JPOTY B KPYIJIOMY Kasiopi.
yhepliue AOCHiIPKEHO BILIUB PO3pO6JI€HOI KOHCTPYKIii IPECOBAaHMX TOPOLUIKOBUX APOTIB HA XiMi4HY i1 CTPYKTYpHY
OJIHOPiJHICTb MeTaJy 1IBa, BEJIMYMHY 1 CKJIa[, HEMETAJIEBUX BKIIOYEHb. Pe3yibTaTu: po3p006JI€HO TEXHOJIOTIYHUI
[IPOLIEC BUTOTOBJIEHHS CAMO3aXMCHOIO IIPECOBAHOTIO IOPOIIKOBOTO JPOTY Ta MOTO CKJIaj, [J1sl 3BaPIOBAHHS
TeIJIOOOMIHHUX KOHCTPYKLI# i3 Mifi, o 3a6e3nedye BUCOKY IPOAYKTUBHICTb POLLECY 3BapPIOBAHHSI 32 PaXyHOK
BEJIMKOTIO AiaMeTpa IpOTY, PIBHOMIPHOCTI IJIABJIEHHS, XiMIYHY 11 CTPYKTYPHY OZHOPIAHICTb MeTasly LBa i BUCOKI
[IOKa3HUKY eKCIIyaTalliiiHUX BJIaCTUBOCTEN 3BapHUX 3'eqHaHb. [IpakTuyHe anpobyBaHHs po3pobku B ymoBax [TAT

"HKM3" nigTBepuso NpyUIaTHICTb [1J1s1 3aCTOCYBaHHS Y BUPOOHUIITBI.

2. Object of study - of the formation of self-shielded flux-cored wire pressed for welding of copper and its alloys,
and regulation of its weldability. Purpose robots - is the development of self-shielded flux-cored wire for
pressure-welding heat-exchange structures of copper and its alloys, which provides higher performance
properties of welded joints compared to the existing by reducing non-metallic inclusions and gas saturation of the
weld metal with increased productivity. Research methods - the main task of deciding analytical and experimental
methods, the theory of welding processes, metallurgy, welding processes, the theory of drawing, materials,
matematichesskogo analysis. Experimental Research Projects in laboratory and industrial applications, in
determining the welding - tehnologichesskih characteristics developed cored wire, physical - mehanichesskih
characteristics of the weld metal and it himichesskogo composition. Novelty: found out and grounded impact
gazoshlakoobrazuyuschih components and deoxidizing in the wire to the minimum gas content of the weld metal
at different degrees of compression cored wire, first developed and optimized structure of self-shielded flux-cored
wire for welding of copper, made by molding, and the degree of reduction, the influence of pressure-cored wire to
form its macrostructure, providing uniformity of melting; developed a method of hot isostatic pressing cored wire
provides its production without discontinuities along the generator, first developed a one-dimensional
mathematical model of compression molded cored wire, which allows for the calculation of local and integral
indicators, as well as computer-aided design methodology Pressed powder compaction process wire round pass,
the first to investigate the influence of the developed design of pressed powder wires on the chemical and
structural homogeneity of the weld metal, the size and composition of the inclusions. Results: The technological
process of manufacturing self-shielded flux-cored wire molded and composition for welding heat-exchange
structures of copper, providing high performance welding process due to the large diameter of the wire, uniform
melting, chemical and structural homogeneity of the weld metal and high performance properties of welded joints.
Field-tested in the development of PAT "NKMZ" confirmed the suitability for use in production.
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