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1. "3axoHOMipHOCTI pazo- Ta CTpyKTypoyTBOpeHHs marepianis cucreM Fe-Ti-C ta Fe-Ti-C-B B ymoBax icKpo-

[1JIa3MOBOTO CITiIKaHHS"

2. "Regularities of phase- and structure formation of Fe-Ti-C and Fe-Ti-C-B materials in conditions of spark-
plasma sintering"

Pedepar:

1. Inceprariiio NpUCBsY€HO BUBUEHHIO 3aKOHOMiPHOCTE (pa3o- Ta CTPYKTYPOYTBOPEHHS MartepiaiiB cuctem Fe-Ti-
C ta Fe-Ti-C-B B yMoBax iCKpo-1171a3MOBOTr0 CIIikaHHS Ta OTPMMAaHHIO MaTepiasiiB i3 nigsuineHuMu pisuko-
MEXaHI{YHUMMU BJIACTUBOCTSIMU. Y POOOTI €KCIIEPMMEHTAJILHO BCTAHOBJIEHO, 1110 30ibIIEHHS BBEAEHOI OTY>KHOCTI
npu KoHcousiganii muxtu cucremu Fe-Ti-C 3 1,3 kIx/c 1o 4 kJI)X/c py 3MiHi TapMOHINHOTO CKJIafy CTPyMy
I03BOJIsle iHTeHCcndiKyBaTy nponecy ioHHoi udysii i nepeHeceHHs pifKoro merasny Ta 30ibIINUTY LIiIbHICTD
KOHCOJIifoBaHuX 3pa3kiB 3 ~80 % 1o 98 %, TBepaicts 3 ~20 HRC no ~50 HRC, 3MeHIIMTH BTpaTy Baru rnpu
abpasuBHOMY 3HoUYyBaHHi 3 30 % macu 1o 7 %, a oy cucremu Fe-Ti-C-B 36inbmuTu minsHicTb 3 70 % 10 98 %,
tBepaicTb 3 ~ 20 HRC no ~50 HRC, ta 3menmutu BTpaty Baru 3 20 % macu 10 1,8 % macu. ABTOPOM TEOPETUYHO

OOIPYHTOBAHO Ta €KCIIEPUMEHTAJIbHO BCTAHOBJIEHO, 1110 30iybIIeHHs mBUAKOCTi HarpiBy 3 10 oC /c no 20 oC/c nae



MOJKJIMBICTb 3MEHILIUTU Yac YIIiJIbHEHHS KOMIIAKTiB HA OCHOBI 3asi3a 3 60 ¢ 70 40 ¢ i oTpuMarTu B iX CTPYKTYPi
cepenHiil po3mip 3epHa Ha piBHi 10 MKM, 1[0 TPU3BEJIO N0 36ibIIeHHS TBepaocTi 3pa3kiB 3 60 HRB no 85 HRB.
OTpuMaHi 3aJ1€5KHOCTI ajy 3MOTy €KCIIEPUMEHTAIbHO BCTaHOBUTH, 1o ITIC cucremu Fe-Ti-C-B i3 BBeieHOIO
MOTY>KHICTIO 4 K[IK /¢ B pexxuMi 3i mBUKicTio HarpiBanHs 20 oC /c i3 Tuckom 60 MIla Ta i3oTepMivHOIO
BuTpuMKOIO 1100 oC nmpotsrom 180 ¢ 103BoJIsie 32 paxyHOK 306isbIeHHs KinbkocTi 6opuais Ti2B i FeB 3 5 % 1o 10 %
orpumaTtu MMK cucremu Fe-Ti-C-B TBepgictio ~60 HRC Ta 3HOCOCTIKiCTIO TpM a6pa3nBHOMY 3HOCI y 7 pasiB
BUIIL0I0, HIX Y BosibpaMoBMicHOi ctani P6M5. Komnosuniiinuit matepian cucremu Fe-Ti-C-B, BUrorosnaeHui 3a
HaBeJIEHMMH Y poOOTi peKOMeHalisiMy, 6yJI0 BUKOPUCTAHO B POJIi IVIACTYH [J151 Pi3aHHS NOJIIMEPHOI i30s1s1ii Ta
IIpOOGINHUKIB TUTAaHOBOI (OJIBTY Ha Iep>KaBHOMY MiAprueMcTBi "EKciepuMeHnTanbHe BUPOOHULTBO [HCTUTYTY
iMITyJIbCHUX NPOLIECiB i TexHOJIOrIN". 3a pe3yJibTaTaMu BUIIPOOYBaHb CTilKiCTh IPEACTaBIEHOr0 MaTepiany Oysia Ha
piBHi iHCTpyMeHTasnbHOI cTasni PEM5, aje 3a paXxyHOK TOTo, 110 BapTicTb MaTepiany cuctemu Fe-Ti-C-B meHmia, 3

€KOHOMIYHOi TOYKY 30PY i€ 03BOJIUTh 3HAYHO 30iIbIINTH NPUOGYTOK BUPOOHUIITBA.

2. Thesis focuses on studying regularities of phase- and structure formation of Fe-Ti-C and Fe-Ti-C-B materials in
conditions of spark-plasma sintering and on the creation of materials with improved physico-mechanical
properties. It is experimentally found out in present work, that an increase of input power during sintering of
powder mixture of Fe-Ti-C system from 1.3 kJ /s to 4 kJ /s by changing current harmonic composition allows
intensification of processes of ion diffusion and transmission of liquid metal and increasing density of consolidated
specimens from ~80 % to 98 %, hardness from ~20 HRC to ~50 HRC, decrease loss of mass during abrasive wear
from 30 % of mass to 7 %, and for Fe-Ti-C-B system - increase density from 70 % to 98 %, hardness from ~20 %
HRC to ~50 HRC and decrease loss of mass from 20 % of mass to 1.8 % of mass. Author have theoretically justified
and experimentally determined that increase of heating rate from 10 oC/s to 20 oC/s allows decreasing time of
compacts densification based on Ferrum from 60 s to 40 s and obtain mean grain size on the level of 10 um in their
structure, which leads to an increase of their hardness from 60 HRB to 85 HRB. Obtained regularities allowed
experimental determination of the fact that SPS of Fe-Ti-C-B with input power of 4 kJ /s in the mode with heating
rate of 20 oC/s, pressure of 60 MPa and isothermal holding of 1100 oC during 180 s allows obtaining MMC of Fe-
Ti-C-B system with hardness of 60 HRC and wear resistance during abrasive wear 7 times higher than wear
resistance of HSS M2 tungsten-containing steel due to increase of Ti2B and FeB borides content from 5 % to 10 %.
Composite material of Fe-Ti-C-B, produced according to recommendations, issued in work, was used as plates for
cutting polymer isolation and punches for titanium foil on the state enterprise "Experimental Production" of
Institute of Pulse Processes and Technologies. According to tests results, durability of proposed material was on
the level of HSS M2 instrumental steel, but due to the fact that cost of Fe-Ti-C-B system materials is lower, from
economical point of view it allows significant increase of enterprise profit.
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