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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. OCO6AMBOCTi CTPYKTYPOYTBOPEHHS Ta €KCILTyaTalliliHi BIACTUBOCTI KOMITO3UTiB cuctem NiAl-MeB2 nins

BHCOKOTEMIIEPATYPHUX 3HOCOCTIMKUX [TIOKPUTTIB

2. Structure Formation Features and Operational Properties of NiAl-MeB2 System Composites for High-
Temperature Wear-Resistant Coatings

Pedepar:

1. Po6ora npucssiuena po3po6ui Hosux KITM Ha ocHoBi NiAl, nucriepcHO apMOBaHOTO AU6OPUAOM XPOMY, IIJIs
3HOCOCTIVKMX [IOKPUTTIB, IpU3HAYEHUX [J1s1 pOOOTH B yMOBax BUcokoTeMmieparypHoro tepts (T<=800 °C). Bubip
3MILHIOIOUO] OMIIIKY 3p06JIeHUI Ha OCHOBI BUBHAY€HHS KiHETUKY 3MOUyBaHHs Ta KOHTAKTHOI B3aeMo/ii B
cucremax «NiAl-ZrB2», «NiAl-TiB2» Ta «NiAl-CrB2». [Jlubopug xpoMy 06paHO ONTUMATBHOIO aPMYI0YOI0 JOMILIKOIO
BHACJIiZIOK I0T0 BUCOKOI 3MOYyBaHOCTI PO3ILIJIaBOM iHTEpMETaily Ta yTBOPEHHSIM, B pe3yJsbTati B3aemoyii 3 NiAl,
IoaaTkoBo apmytovoi ¢pasu cucrtemu Ni-Cr-B. BukopucToByour BUCOKOTEMIIEPATYPHUI IU(epeHIiiiHO-
TEepMiYHUI aHaJi3 BCTAaHOBJIEHO, 1110 IIpoLecu (pa3oyTBopeHHs B cuctemi «NiAl-15% CrB2» nporikatoTs 3a T>=1200
°C, rooto KIIM Ha 6a3i iHTepMeTasify, apMOBAaHOTO IMOOPUAOM XPOMY, IIPUAATHI 10 po60TH 3a Temneparyp go 800
°C. Orpumani kommnosutu HABX-15 (30, 45) (ckiagy NiAl-15%, 30% i 45% CrB2 BinnosigHO) MatoTh reTepodasny



CTPYKTYpY: 3MilHIOI0OUa (paza piBHOMiIpHO po3nogisieHa B 06’eMi inTepmeraniny. BeeneHHs subopusy XxpoMy B 06'eM
JIIOMiHiy HIKeJII0 3HWXKYE MIaCTUYHICTh, 3HAYHO MiJBUAIY€E MilIHICTh Ta 3HOCOCTINKICTh, 3MiHIOE MEXaHI3MU
OKMCHEHHS Ta 3HolyBaHHS oTpuMmaHux KM (KIIM), nopiBHsaHO 3 BuxigHuM NiAl, B gianazoni remnepatyp 20-800
°C. HaiiBumuii onip 3HOLIYBaHHIO B YyMOBAaX TE€PTS KOB3aHHS 32 CxeMoI0 «pin-on-disc» 3a T<=800 °C maioTsb
nokpurtst HABX-15.

2. The thesis is devoted to a development of new NiAl-based composite materials armored by chromium diboride
particles for obtaining of wear resistant coatings aimed to work under high temperature sliding (T<=800 °C).
Reinforcement selection was made according to wetting kinetics and contact interaction determined in “NiAl-
ZrB2”, “NiAl-TiB2” and “NiAl-CrB2” systems. Chromium diboride was selected as an optimal reinforcement additive
due to both its good wettability with intermetallic melt and Ni-Cr-B system phase formation. Ni-Cr-B phase is an
additional armoring phase. Using High-temperature Differential Thermal Analysis was determined that processes
of phase formation appears at T>=1200 °C. Hereby intermetallic-based composites armored by chromium diboride
are suitable for work under high temperatures (up to 800 °C). Obtained composites NiAl - 15% (30%, 45%) CrB2
have heterogeneous microstructure with chromium diboride particles uniformly distributed in the intermetallic
matrix. CrB2 addition both leads to decreasing of NiAl plasticity and changes oxidation- and wear mechanisms of
intermetallic. Composites of «NiAl-CrB2» systems have lower plasticity, higher strength and wear resistance
comparing to initial nickel aluminum at 20-800 °C. The highest wear resistances under sliding at T<=800 °C have
NiAl-15% CrB2 coatings.
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