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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTuyHHUX PyOpHK: 53.39.29.17, 81.35.27.07

Tema guceprauii:
1. CrpykrypoyTBOpeHHS B HamsapneHux Fe-Cr-Ni-C criaBax, NpU3HA4Y€HUX 171 BUKOPUCTAaHHS B YMOBax

BACOKOTEMIIEPATYPHOT'O 3HOLIYBAHHSL.

2. Structure formation in Cr-Ni-Fe-C coatings, intended for use in high-temperature wear

Pedepar:

1. O6'eKT mocaimKeHHs — rpouecu GOpMyBaHHS CTPYKTYPHO-(A30BOTO CTaHY B BUCOKOJIETOBAHMX 3HOCOCTINKUX
CIIJIaBax, 110 OTPUMaHi eJIeKTPOLyrOBUM HaIlJIaBIeHHsIM. [IpegMeT JoCliIpKeHHs — CTPYKTypa Ta TPUOOJIOriyHi
By1acTuBoOCTi crnnaBiB Y30X25H3C3 i 500X40H40C2PLI npy BUCOKOTEMIIEpAaTypPHOMY 3HOLIYBaHHi. MeTa
IOCJIIPKEHHS — MiABUIEHHS €KCILIyaTaliiHOI JOBroBiyHOCTI 3axucHUxX Fe-Cr-Ni-C noKpurTTiB, OTpMMaHux
€JIEKTPOAYrOBUM HAIlJIaBJIEHHSM i3 BUKOPUCTAaHHAM MOPOIIKOBUX cTpidok [1JI AH-1011 I1J1 AH-111 B ymoBax
BACOKOTEMIIEPATYPHOTO 3HOLIYBAaHHS. MeTOIM NOCIIIKEHHS: ONITUYHA Ta CKaHYBaJIbHA €JIEKTPOHHA MiKPOCKOIIi,
3D-npo@inomerpis, eHEProgucIepciiia CeKTPOCKOis, pPEHTT€HOCTPYKTYPHUI aHaJli3, BUMipIOBAaHHS
MIKPOTBEpJ0CTi; BUITPOOYBaHHS Ha BUCOKOTEMIIEPATypHE OKUCHEHHS, abpa3rBHE Ta BUCOKOTEMIIEPATypHE

abpa3vBHO-€pO3iliHe 3HOLTYBAaHHS; METOAU MAaTEMAaTUYHOI CTATUCTUKY Ta IJIaHYBaHHS ITIOBHOTO PAKTOPHOTO



excriepuMeHTy.OTpuMaHi pe3ysbTaTty - BusHayeHo MixkdazHUI pO3M0Jia €JIEMEHTIB 32 BUCOTOIO IIOKPUTTIB
crnaiB Copmaiit i 500X40H40C2P1I. [TokasaHo, 110 i3 BinAajleHHSM BiJ] 30HU CIJIaBJIeHHS Kap06iny 36arauyioTbCst
Ha Cr i3 BifmoBigHUM 30iTHEHHSIM MaTpHULli, a cami kap6inyu MaloTh NMifBuileHUH BMicT Ni. Yiiepie BcTaHOBIEHO
¢dakr xpuctanizauii rpadiry B criaBi 500X40H40C2PLI npu HamnsasjleHHi y 1Ba mapu 3 50%-M NepeKpUTTIM
BaJIMKiB. BusiBneHno rpaditusauio kap6inis npu Temneparypi Buiie 3a 1000 oC yHacinoK HEOJHOPiZHOTO
posmnoginy Cr i1 Ni B 06'eMi kap6iny. [TokazaHo, 1110 HakjIalaHHs! I03J0BKHbOTO MAarHiTHOTO I10J1s1 IIPYU HalljlaBjleHH]
crnaBy Y30X25H3C3 3abesneuye noapiOHEHHs! CTPYKTYPHUX CKJIQ[IOBMX Ta BUPiBHIOBaHHS BMICTY BYIJIELIIO,
KPEMHIIO i1 XpOMY B MeTaJIeBiil MaTpULli, O 3a106irae yTBOPEHHIO NEPJIITy B IOKPUTTI Ta MifiBULIYe 10r0 a6pasuBHY
3HOCOCTINKICTb. Yriepiie 3adikcoBaHO NMPOTiKaHHA B HamsaBaeHux cryapax Copmant i 500X40H40C2PL1
TBepo¢da3HOi peakliii BUijeHHs BTOPUHHUX HAaHOPO3MipHUX KapbifiB i3 ayCcTeHniTy, sika BinOyBaeThCs IpU
850...950 oC Ta 3a6e3neyye miBUIIEHHS raps40i TBepAOCTi CIIaBiB.Pe3ybTaTi po60TU BIIPOBAKEH] B
HaBYaJIbHUI ITpoLiec Ha (aKyJIbTETi MAIMHOOYAyBaHHS i 3BapioBaHHs [IBH3 «[Ipua3oBcbKuil ep:KaBHUI
TeXHIYHUM YHiBepcuTeT». ['ayy3i BUKOpHCTaHHS — MiANpreMCTBa FipHUY0-MeTalyprifiHoi Ta Mal1HOOYAiBHOI

rasyseil IpOMHUCIJIOBOCTI.

2. The object of investigation - the processes of formation of the structural-phase state in high-alloy wear-
resistant alloys, obtained by electro-arc surfacing. The subject of research - the structure and tribological
properties of alloys 300Cr25Ni3Si3 and 500Cr40Ni40Si2BZr at high-temperature wear. The purpose of the study is
to increase the durability of protective Fe-Cr-Ni-C coatings obtained by arc-weld surfacing with the use of
powdered tapes of PL-AN-101 and PL-AN-111 in high-temperature wear conditions. Methods of research: optical
and scanning electron microscopy, 3D-profilometry, energy-dispersion spectroscopy, X-ray diffraction analysis,
microhardness measurement; high-temperature oxidation tests, abrasive and high-temperature abrasion-erosion
wear; methods of mathematical statistics and planning of a full factor experiment. Obtained results - Defined the
interfacial distribution of elements in height of the coatings of Sormait and 500Cr40Ni40Si2BZr. It is shown that
with the distance from the fusion zone, carbides are enriched on Cr with a corresponding depletion of the matrix,
and the carbides themselves have an elevated Ni content. For the first time, was established the fact of
crystallization of graphite in an alloy of 500Cr40Ni40Si2BZr at an overlay in two layers with 50% overlap of rollers.
Was revealed the graphitization of carbides at temperatures above 1000 ° C due to the inhomogeneous distribution
of Cr and Ni in the carbide volume. The graphitization of carbides at temperatures above 1000 ° C was revealed
due to the heterogeneous distribution of Cr and Ni in the carbide volume. It is shown that the overlay of a
longitudinal magnetic field during surfacing of the alloy 300Cr25Ni3Si3 provides the shredding of structural
components and the alignment of the content of carbon, silicon and chromium in the metal matrix, which prevents
the formation of perlite in the coating and increases its abrasive wear resistance. For the first time, the solid-phase
reaction of the allocation of secondary nanosized carbides from austenite in welded alloys Sormait and
500Cr40Ni40Si2BZr was observed, which occurs at 850 ... 950 oC and provides a rise in the hardness of alloys. The
results of the work were introduced into the educational process at the Faculty of Mechanical Engineering and
Welding of the SHEI «Priazovskyi State Technical University». Areas of use are enterprises of the mining and
metallurgical and machine-building industries.
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