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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 81.35.27.05

Tema gucepranii:
1. Po3po6ka HanaBI0BaJabHOTO MaTepiay Ta TEXHOJIOTIi IOBEPXHEBOT0 3MilJHEHHS 3 GOPMYBaHHSIM 3HOCOCTINIKOTO

MeTacTabiIbHOTO CIJIABY

2. Development of surface deposition material and surface strengthening technology with formation of wear-
resistant metastable alloy

Pedepar:

1. O6'eKT BOCIIIKEHHS - IPOLECH i M€XaHi3Mu (OPMYBaHHS CKJIaAYy i BIACTUBOCTEN METAaCTabiIbHOTO
HAaIJIaBJIEHOTO METaJly Ta IOBEPXHEBO 3MilJHEHUX mapiB. [IpeiMeT HOCiI>)KeHHs - HaIJIaBJIeHn MeTal i pa3oBo-
CTPYKTYpHI Mopudikallii 3MilJHeHUX [TI0BepXHEBUX IIapiB. MeTOAM NOCIiIKEeHHS: CIIeKTPaJIbHUM,
MiKpOPEHTI€HOCIIEKTPaJIbHUM, MeTanorpadidyHuil, eIeKTPOHHO-MIKPOCKOIIIYHM, PEHTT€HOCTPYKTYPHUH; (Pi3nKo-
MaTeMaTU4HE MOJIEJIIOBAHHS, KOPeJISILiMHMAN aHali3; BUTPOOYBAHHS 3HOCOCTIMKOCTI. BCTaHOBJIEH] 3aKOHOMIPHOCTI
MIOLIApOBO-CTYIIHYACTOTO XapaKTepy 3MiHM XiMiYHOro Ta ()a3o0BOro CKIay Mo TOBUMHI HansasaeHoro Fe-Cr-Mn
MeTajly, 3allpOIIOHOBAaHO MeXaHi3M KepyBaHHS CTyIIeHEM MEeTacTabiIbHOCTI ayCTEHITY PeryJIl0BaHHSIM YaCTKU
NONEPEeHIX apiB MeTaly B HAIJIaBJIEHOMY, 110 JO3BOJISIE YIIPABJISITH BIACTUBOCTSIMU. BBBEZIEHHSM B 3BapPIOBAJIbHY
BaHHY KapOropusaTopa Ta Kapbaminy 36isbirye BMicT Byryenio 1o 0,45 % i azoty o 0,14 %, nigsuiye

3HOCOCTINKICTb. KepyBaHHS eKCIIyaTalliitHUMU BIACTUBOCTSIMU €(PEKTUBHO JOAaTKOBOI JIiel0



BHCOKOKOHLIEHTPOBaHUX JIKepeJi TEIJIOTH, 110 3abe3nedye (pa3oBo-CTPYKTYpHi HoBepxHeBi Moaudikalii 3
HEOOXiJIHOI0 MeTacTabibHICTIO aycTeHiTy. [[poMKCIOBi BUIPOOYBAHHS [IPOBOJIOK KYJIEIIPOKATHOIO CTaHY,
HansasjeHux po3pobsaeHum npotom IMIT-Hn-12X12I'T0CTA® B I[TAT "MK "A3oBcTasnb", 1oKa3anu 30i/bIIE€HHS

TepMiHy ciyx6u B 1,5...2 pa3y 3 ouikyBaHUM eKOHOMIYHUM edekTom 914,15 Tuc. rpH.

2. The object of research: processes and mechanisms of forming compositions and properties of metastable
surface deposited metal and strengthened surface layers. The subject of research: deposited metal and phase-
structural modifications of strengthened surface deposited layers. Research methods: spectral, micro X-ray
spectral, metallography, electron-microscopic, X-ray structural; physical-mathematical design, cross-correlation
analysis; complex tests on wear resistance. Regularities of the layer-degree character of change in chemical and
phase content with regard to the thickness of deposited Fe-Cr-Mn-metal were established; a mechanism of
management the phase content and the degree of austenite metastability was proposed by regulating the share of
previous layers in the deposited metal, thus making it possible to manage its properties. Introducing carburizator
and carbamide into the welding pool raises carbon content up to 0,45 % and nitrogen up to 0,14 % and improves
wear resistance. Management of operating properties is enhanced by additional action of high concentration heat
sources, ensuring surface phase-structural modifications with required austenite metastability. Full-scale tests of
the equipment of ball rolling mill, surfaced with the developed wire PP-Np-12Cr12Mn10SiTiNV at "Azovstal" PSC
revealed 1..,5...2 times longer parts service lives, the economic effect is expected to be 914,15 thous. Uah.
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