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2. The regularities of forming structure and properties of carbide steels based on Hadfield steel

Pedepar:

1. Incepralist NpucBsYeHa BUPIlIEHHIO aKTyabHOI HAyKOBO-TEXHIUHOI 33/1aui - CTBOPEHHIO KapbifgocTanel, 3i
3B'S13KOI0 i3 31aTHOrO 0 AedopMaLifiHOro 3MillHEHHS aycTeHiTy crasi [aadinbaa. BusHayeHO OCHOBHI
3aKOHOMipHOCTI MbK(a30Boi B3aeMozii npy NpocovyBaHHi NOPUCTUX KapKaciB i3 Mo2C, VC ta NbC posmnnaBom
crasi mapku 110T'13J1, dopmyBaHHS $Ha3z0BOro ckiany, CTpPYKTYpH Ta BjacTUBOCTel. [lokasaHo, 1110 BUKOPUCTaHHS
NbC, sk kap6inHoi ¢as3u 03BOJIsIE OTPUMYBATA METOJOM IIPOCOYYBAHHS Kap06ifocTai i3 4OCTaTHbO BUCOKAM
piBHEM MEXaHIYHUX Ta €KCIUIyaTallilHUX BJIACTUBOCTEN 33 PAXYHOK IIPAKTUYHO TIOBHOTO 30€PEKEHHSI CKIaay
BUXiJJHUX KOMIIOHEHTIB Ta [I0BHOI 3MOYyBAHOCTi KapOigHUX 3epeH CTaJIeBUM PO3IIJIaBOM. BCTaHOBJIEHO 110
MaKcHUMaJsibHe 3HaYeHHs IpaHulli MilTHOCTI iz yac 3ruHaHHs A1 Kap6inoctaneit NbC - crans andinbaa
IOCSITAETHCS IIPU BMICTI 3B's13kU ~ 40 % (3a 06'eMoM). Po3po6iieni Kap6ifocTai XapaKTepUu3yloThCs 3aTHICTIO
3MILIHIOBATUCh IIPY [TIOBEPXHEBIN IVIACTUYHIN AedopMallii 3a paxyHOK 3MilJHEHHS 3B'SI3KH, a iX 3HOCOCTINKICTb B

yMOBax TePTsI I10 3aKpiljieHoMy abpas3uBy BuIla MOPiBHSIHO i3 ctaso 110T'13J1y ~ 3,5 pasu. [TokasaHo, 1m0 rnpu



HaHeCEeHHI IIOKPUTS i3 KapbigocTaneit metogom ELJT popmyroTbes mapu i3 rerepodasoBoio 6y10BOI0 TOBIIUHOIO 60-
80 mxM i mikpoTBepaicTio 10-11 I'Tla. JlocnigHO-TPOMUCIIOBA NIEPEBipKa 3aCBigunIa JOLiNbHICTb 3aCTOCYBaHH

po3pobieHux Kapbimocraneil 11 3MillHEHHSI pOO0OYMX OpraHiB 3eMJIepUITHOI TEXHIKM Ta LITAMIIOBOI'O iHCTPYMEHTY.

2. The thesis is devoted to solving of an actual scientific and technical problem - creating of carbide steels with
capable to deformation strengthening Hadfield steel austenite binder. The fundamental regularities of interfacial
interaction during infiltration of Mo2C, VC and NbC porous skeletons by molten steel grade 110G13L, formation of
phase composition, structure and properties. It is shown, that using NbC as a carbide phase allows obtaining by
infiltration carbide steels with high level of mechanical and operating prop-erties due to almost complete
preservation of the composition of the initial components and complete wettability of carbide grains by steel melt.
It was ascertained that maximum value of bending strength for NbC-Hadfield steel is attained for binder phase
content ~ 40 % (by volume). Developed carbide steels characterized by the ability to strengthening during surface
plastic deformation due to work hardening binder and their wear resistance in friction on fixed abrasive conditions
is higher than for 110G13L steel in ~ 3.5 times. It is shown, that during surfacing by ESD with carbide steels
obtained layers has hetero-phase structure, thickness ~ 60-80 microns and microhardness ~ 10-11 GPa.
Experiment-industrial test showed the feasibility of using developed carbide steels for strengthening the working
elements of earth-moving machinery and die tools.
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