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V. BimomocTi npo gucepraniio
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1. 3aKOHOMIPHOCTi CTPYKTYPOYTBOPEHHS KOMITO3ULIITHUX MaTepialiB Ha OCHOBI caMOJIIOCIBHUX CILJIaBiB 3

JIOMIIIKaMUY TYTOIJIABKUX CITOJIYK [JI Fa30T€PMIYHUX IIOKPUTTIB 3 MiJBUIIEHOI 3HOCOCTINKICTIO.

2. Structure formation features of self-fluxing-based alloys with addition of refractory compoundscomposite
materials for thermal spray coatings with high wear resistance.

Pedepar:

1. Inceprauis npucssiyeHa po3po6bii HoBux KITM Ha ocHOBI camoduttociBHoro crapy (COC) i3 3MiLHIOI0Y010
no6aBkoto TiB2 #J1s1 3HOCOCTIMKMX ra30TepMidYHMX IIOKPUTTIB METOIOM pifgkodasHoro crikaHHs (POC) 3 HACTynIHUM
nonpibHeHHSIM i knacudikauiero.Jss BU60Py 3MilHIOI0YO0i 06aBKU TPOBEIeH] TOCAiIKEeHHS KiHETUKY 3MOYyBaHHS
i koHTaKkTHOI B3aemoqii B cucremax I[II'CP-3 - TiC, TiB2, ZrB2 i CrB2. B skocTi jo6aBku o6panuii TiB2, mo
OOI'PYHTOBAaHO HU3bKUM KYTOM 3MOUYyBaHH! (? = 34°) i ocobnmuBocTsamMu Mixk¢dasHoi B3aemogii 3 COC.BcraHosieHo,
110 IIPY KOHTAKTHil B3aeMogii TiB2 4aCcTKOBO PO3YMHAETLCS i B IEPEXiNHIN 30Hi, a TAKOXK Y CILJIaBi YTBOPIOIOTHCS
HOBi ¢a3u CrB(C) BUCOKOi TBEPAOCTI, 10 MOXKE rPaTy MO3UTUBHY POJIb Y MiIBULLEHH] 3HOCOCTIMKOCTI MailOyTHIX

NOKpUTTiB. MeTozioM audepenifiHo-TepMmivHoro ananisy (ITA) BCTaHOBJIEHO, 110 IIPU IIEBHUX PEXMMax HarpiBy B



cnnasi [TI'CP-3 Bin6yBaeTbest yrBopeHHs 3epeH CrB i Cr23C6 po3smipy no 1,0 MM. Beenenns y COC pomimku TiB2
MIPU3BOIUTE A0 Pi3KOro 3MeHIIEHHS po3MipiB 3epeH CrB u Cr23C6, (3 1 MM 10 30 MKM) i yYTBOPEHHIO JOAATKOBUAX
a3MminHIounx Pas (go 30 06.%) Bucokoi TBepuocTi (no 25 I'Tla) pisHoro cknany - CrB(C), Cr(Ti)23C(B)6 i TiC.
[11a3mMoBi OKpUTTS 3 po3pobaeHux nopoukis HXTB - 10, 20, 40 (cknagy: [IT'CP-3 + 10, 20 u 40% TiB2 BifgnosinHO)
MaloTb reTepodasHy CTPYKTYPY, 10 CKJIAAE€ThCS 3 MeTaJIeBOi MAaTPULLi 3 PIBHOMIPHO PO3MOAiJIEeHUMU Y Hill
3epHamu CrB, Cr(Me)23C(B), TiB2 u TiC. [TokpuTTs MatoTh BUCOKY IIiNbHICTb (94-95%) i mob6py aaresio 1o
nigxnanxu (32-35 MIla). 3HococrTiiikicTb nokputTis 3 KIIM HXTB-20 B yMoBax TepTsl KOB3aHH: 6€3 MacTuia B 3 -
3,2 pa3u BuIlA HIX Yy BuxigHoro crasy [II'CP-3.

2. The thesis is devoted to development of new composite materials based on self-fluxing alloy with TiB2 additive
for wear resistant thermal spray coatings by liquid-phase sintering with pounding and classification. To choose the
reinforcement additive it was investigated the wetting kinetics and contact interaction in systems (Ni-Cr-Si-B) -
TiC, TiB2, ZrB2, CrB2. TiB2 was selected as reinforcement additive because of low contact angle (?=34°) and
features of interfacial interaction with self-fluxing alloy. It is found that at contact interaction TiB2 is partially
dissolved in transition zone, and new high hardness phase CrB(C) formation is performed, that may be a positive in
increasing wear resistance of future coatings. Influence features of TiB2 amount on phase formation were
investigated using Differential Thermal Analysis of initial alloy Ni-Cr-Si-B and composition of (Ni-Cr-Si-B) + (10, 20,
40) % TiB2. It is found that at certain heating modes in Ni-Cr-Si-B alloy formation of CrB and Cr23C6 1 mm grains
takes place. Addition of TiB2 particles leads to sharp decreasing of CrB and Cr23C6 grains size (from 1 mm to 20 m)
and additional high hardness (up to 25 GPa) reinforcing phases (up to 30 v.%) formation of different composition
CrB(C), Cr(Ti)23C(B)6 and TiC. This is explained by TiB2 partial dissolving in self-fluxing alloy and subsequent
formation of higher boron concentration local areas. Respectively the number of crystallization centers of
reinforcing phased is increased while decreasing their sizes. It was produced the experimental samples of
composite material NiCr-TiB2-10, NiCr-TiB2-20, NiCr-TiB2-40. It was found that every particle of powder has
heterogeneous structure with metallic matrix with uniform distribution of reinforcement phases grains CrB(C),
Cr(Ti)23C(B)6 and TiC with size from 1 mm up to 30 m. Plasma spraying modes were worked out and the coatings
were sprayed on obtained composite materials samples. Developed powder plasma-sprayed coatings have
heterogeneous structure with metallic matrix with uniform distribution of reinforcement phases grains CrB(C),
Cr(Ti)23C(B)6 and TiC. The coatings have high density (94-95%) and good adhesion with substrate (32-35 MPa).
Chemical and structural phase composition fully corresponds to the composition of initial sprayed composite
materials. It is found that addition of TiB2 into Ni-Cr-Si-B leads to the increasing of coating’s wear resistance
under dry sliding conditions in 3-3,2 times compared to initial alloy. Powder composite material NiCr-TiB2-20 has
the maximal wear resistance.
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