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V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TeMaTHYHHX PyOPHK: 53.39.29.17, 81.35.27.07

Tema gucepranii:
1. CrpykrypoyTBOpEeHHS B HaraBieHux Fe-Cr-Ni-C ciuiaBax, IpU3Ha4Y€HUX [J1 BUKOPUCTAHHS B YMOBax
BHUCOKOTEMIIEPATYPHOT'O 3HOIIYBAaHHS.

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

Pedepar:

1. O6'exT mocipKeHHs — NpoLecu POpPMYBaHHS CTPYKTYPHO-(a30BOro CTaHy B BUCOKOJIETOBAHMX 3HOCOCTIKUX
CIIJIaBaxX, 10 OTPUMaHi €JIeKTPOLyTOBUM HaIJIaBJIEHHSIM. [IpeMeT JOoCiIpKeHHS — CTPYKTypa Ta TPUOOJIOriyHi
BjlacTrBOCTi crtasiB Y30X25H3C3 i 500X40H40C2PL] ripy BUCOKOTEMIIEPaTyPHOMY 3HOIIYBaHHI. MeTa
IOCIiIPKEHHS — MiJBUILEHHS €KCILTyaTaliiHoI ToBrosBiyHOCTI 3axucHUX Fe-Cr-Ni-C noKpHUTTiB, OTpUMaHUX
€JIEKTPOAYrOBUM HAIlJIABJIEHHSM i3 BUKOPUCTaHHAM MOPOIKOBUX cTpidok I1JI AH-1011 ITJI AH-111 B ymoBax

BHCOKOTEMIIEPATYPHOT'O 3HOIIYBAaHHS. MeTO,[[I/I ,ILOCJ]i,I[)I(eHHHZ OIIT4YHA Td CKaHYBaJIbHA €JIEKTPOHHA MiKpOCKOl’[iH,



3D-npo@inomerpis, eHEProgucIepciiia CIeKTPOCKOIis, PEHTT€HOCTPYKTYPHUI aHaJli3, BUMipIOBaHHS
MIKPOTBEpJ0CTi; BUITPOOYBaHHS Ha BUCOKOTEMIIEPATypHE OKUCHEHHS, abpa3rBHE Ta BUCOKOTEMIIEPATypHE
abpas3sMBHO-€PO3iliHe 3HOUYBAHHS; METOJY MaTEMAaTUYHOI CTaTUCTMKH Ta IJIaHyBaHHS IOBHOTO (PAKTOPHOTO
eKcnepuMeHTy.OTpUMaHi pe3yJbTaTu - BusHaueHo MiXK(pa3HUN PO3MOAiT €JIEMEHTIB 3a BUCOTOI IIOKPUTTIB
crnaiB Copmaiit i 500X40H40C2P1I. [TokasaHo, 10 i3 BingajeHHSIM Bif] 30HU CIJIABJIEHHS Kap6iny 30arauyioTbCst
Ha Cr i3 BifnmoBigHUM 30iTHEHHSIM MaTpPHUIli, a cami Kap6inyu MarTh migBuieHu BMicT Ni. Yiiepie BCTaHOBIEHO
¢dakr xpucranizauii rpadity B criaBi 500X40H40C2PLI npu Hansas/eHHi y Ba mapu 3 50%-M NepeKpUTTIM
BaJIMKiB. BussneHo rpaditusauio kap6inis npu temneparypi sutle 3a 1000 oC yHac1igok HEOIHOPiAHOTO
posmnoginy Cr #1 Ni B 06'emi kap6iny. [TokazaHo, 1110 HakIaaHHs I0340BKHBOTO MAarHiTHOTO I10J1s1 IIPYU HaIljlaBJjleHH]
craBy Y30X25H3C3 3abesneuye noapiOHEHHs CTPYKTYPHUX CKJIaJIOBUX Ta BUPiBHIOBaHHS BMICTY BYIJIELIIO,
KPEMHIIO /1 XpOMY B METAJIEBill MAaTPUL, L0 3a106irae yTBOPEHHIO NEPJIITY B IOKPUTTI Ta MiABUILYy€E Oro abpa3uBHY
3HOCOCTIVKiCTb. Yiepie 3a¢ikcoBaHO MPOTIKaHHS B HaMjaBleHUx craBax Copmailt i 500X40H40C2PL1
TBeproda3HOi peakliii BuiseHHs BTOPUHHUX HaHOPO3MipHUX KapobifiB i3 aycTeHiTy, sika BinOyBaeThcs Ipu
850...950 oC Ta 3a6e3neyye MiBUIIEHHS raps4oi TBepOCTi CI1aBiB.Pe3ybTaTy po60TH BIIPOBAKEH] B
HaBYaJIbHUI NpoLec Ha (PaKyJIbTeTi MAaIIMHOOYyBaHHS i 3BapioBanHs JIBH3 «IIprna3oBceKuil nep>kaBHUN
TeXHIYHUY YHiBepcuTeT». ['ayy3i BUKOpHCTaHHS — MiANpreMCTBA TipHUYO-MeTalyprifiHol Ta Ma1HOOYAiBHOI

rajy3ei [IpoOMHCJIOBOCTI.

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
500Cr40Ni408Si2BZr 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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