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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 53.39.29

Tema guceprauii:
1. 3akoHOMIipHOCTI $a30- i CTPYKTYpOYTBOPEHHS Ta BJIACTHUBOCTI IOPOIIKOBUX 3HOCOKOPO3iHOCTINKUX MaTepiasiB

"xpomucrta cTanb-Cr3C2" KOHCTPYKLUINHOrO NPU3HAYEHHS

2. Patterns of phase and structure formation and properties of powder wear corrosion resistant materials "chrome
steel - Cr3C2" for constructional purposes

Pedepar:

1. MeTa po60Tu - BCTAaHOBJIEHHS 3aKOHOMIPHOCTE! OTPUMAaHHS 3HOCOCTIMKUX Ta KOPO3iMTHOCTINKUX TOPOUIKOBUX
MarepiasiB TuIy KapbifmocTasneil Ha OCHOBI CUCTEM "XPOMUCTA CTajb - Kapbif, XxpoMy" MeToaMU pigkodazHOro
CITiKaHHS, Taps4Y0ro WITAMIIYBAaHHS Ta iMIIyJIbCHOT'O rapsiYoOro NPeCyBaHHs i PO3pOOKa Ha iX OCHOBI TEXHOJIOTIYHUX
CXeM OTPUMaHHS BUPOGiB. O6'EKT HOCITIIPKEHHS - TOPOIIKOBI Kap06iloCTa i HA OCHOBI XDOMUCTHUX CTaJIEN MapOK
X17H2, X13M2 3 kap6izoM Xxpomy Ta Kap6iflom TUTaHy. Briepiie B HayKOBiii IpaKTulli, HA OCHOBI IIPOBEIEHHS
CHACTEMATUYHUX [OCJII)KEHb YMOB OTPUMAaHHSI HOBUX KapbifocTanel TUIly "XpOMUCTA CTalb-Kapo6in xpomy"
METOZIOM PifKO(pa3HOro CHiKaHHS, Fapsiuoro MTaMIyBaHHS Ta iMIIyJIbCHOTO BAKyyMHOTO Fapsiioro MpecyBaHH,

BUSIBJIEH] Ta PO3KPUTiI 0COOIMBOCTI B3a€MO[Iil BULIIOro Kap6ily XpoMy 3i CTaJleBUMU MaTPULSIMU i3 XPOMUCTUX



ctaniei pepuTHoro ta GepruTO-MapTEHCUTHOTO KJacCiB B IPOIjeci HarpiBaHHS. BCTaHOBJIEHO, 110 B3aeMOZis TBEPOi
i MeTasneBoi CKJIaIOBUX I0JISITA€ HE TiJIbKU Y PO3YMHEHHI KOMITOHEeHTiB Kapb6iny (Cr i C) B cTaznesiii maTpuli, i
KOMIIOHEHTIiB XpoMmucToi crasi (Fe) B kap6izi Xxpomy, a i B KpucTtanoximiuHux neperBopenHsix Cr3C2 B ckynagHi
Kap6iny 3aniza-xpomy tury Me2C, Me7C3, Me23C6. Lle 3abe3neuye 36i1b1eHHs BMiCTy Kap6igHoi (asu i
YTBOPEHHS CKJIa[IHOI reTepo¢a3HOi CTPYKTYPU XPOMUCTUX Kapo6ifocTaneil, i NpUBOAUTD 10 MigBUIIEHHS iX (Pi3uKo-
MeXaHIYHUX BJIACTUBOCTEMH, ONIOPY IPOTH abpa3uBHOTO 3HOCY Ta KOpO3ii. BcTaHOBJIEHO Ta MTOSICHEHO MeXaHi3M
¢dbopMmyBaHHS IpiOHO3E€PHUCTOI CTPYKTYpH Kapo6ifocTali, IK1ii 3a6e3MedyeTbCsl BXKe Ha CTajlii IpUroTyBaHHS
BUXi/IHOI CyMillli TIOPOUIKiB Ta 36epiraeTscs B Tiit a60 iHII Mipi Npy BUKOPUCTAHHI Pi3HUX METO/IiB BUTOTOBJIEHHS
BUpOOIB 3 Heil. [Ipy 1[bOMY BCTaHOBJIEHO, 1[0 17151 30€peXeHHs TaKoi CTPYKTYPH i, TUM CaMUM, HaZlaHHS BUpobaM 3
PO3pO06JIEHOI CTali BUCOKAX MEXaHI{YHUX Ta eKCIUIyaTalliilHUX BJIaCTUBOCTEN HEOOXiTHO BUKOPUCTOBYBATU
BUCOKOUIBUJIKICHI METOM rapsiyoro KOMIAKTyBaHHSL. Y I[bOMY BUIMAJKY TAKOX Mae Miclie HallMeHIIa CTYIiHb
B32€MOZii MK BUXiTHMMY KOMIIOHEHTaMu. Pe3ybraTu gucepTranifiHoOi po60TH NPONLIIN YCITIIIHY JOCTiIHO-
BUPOOHMYY IePeBipKY i BIIPOBapKeHi y BUIJISII MOJIOTKIB KOPMOIIOIPiOHIOBaYiB y JOC/iTHOMY rOCIIOAAPCTBi
BigokpemeHoro nigpospiny (BIT) HauionansHoro yHiBepcTUTeTy 6iopecypcis i npupogokopuctysanss (HYBIIT)
"ArpOHOMIYHA JOCJIiIHA CTAHLis".

2. The aim of the work is establishment for regularities of obtainment of wear- and corrosion resistant powder
chromium carbide reinforced steel on the basis of "chrome steel - Cr3C2" system using the methods of liquid
phase sintering, hot forging and high-speed hot pressing as well as development on their basis of technological
schemes for manufacturing of the wares. The research object is powder chromium carbide reinforced steel on the
basis of chrome steel X17H2, X13M2 grades mixed with Cr3C2 and TiC. For the first time in scientific practice, on
the basis of systematic researches for conditions of obtaining of new type of "chrome steel - Cr3C2" chromium
carbide reinforced steel synthesized by the method of liquid phase sintering, hot forging and high-speed vacuum
hot pressing. The features of interaction between Cr3C2 and the steel chromic matrices of ferrite and ferrite-
martensite classes in the process of heating were discovered and explained. It is determined that the interaction
between solid and metallic constituents consists not only of the dissolution of carbide components (Cr and C) in a
steel matrix and components of chromic steel (Fe) in the carbide of chrome but also in the crystal-chemical
converting of Cr3C2 into the difficult Fe-Cr carbides of type Me2C, Me7C3, Me23C6. It provides the increasing of
maintenance of carbide phase and formation of complex heterophase structure of chromium carbide reinforced
steel and leads to enhancing of their physical-mechanical properties, wear- and corrosion resistance. Established
that for saving of fine-grained structure and giving high mechanical and operating properties to wares based on
developed chromium carbide reinforced steel it is necessary to use the high-speed methods of hot compression. In
its case smallest degree of interaction between initial components also occurs. The results of Ph.D. degree work
have been successfully approbated and introduced as hammers of shredder forage in the experimental sector of
the separated subdivision of National University of Life and Environmental Sciences of Ukraine "Agronomic
Research Station".
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