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V. BizomocTi npo gucepraniio
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Tema gucepranii:
1. IllinbHi Ta mOpyBaTi KOHCTPYKIIiMHI MaTepiany 3 HaHO- Ta CyOMiKpoHHUX nopoukiB WC, Al203 i SiC
MO YHKIiOHAJIBHOTO NMPU3HAYEHHS

2. Dense and porous constructional materials from nano and submicron powders of WC, AI203 and SiC for
multifunctional purpose

Pedepar:

1. O6'eKT BOCIIPKEHHSI- HAHOIIOPOIIKY MOHOKAp6ifly BoJIbpaMy, OKCUAY aJIFOMiHiIO, CyOMiKPOHHI MOPOLIKU
Kap6iny KpeMHio Ta OKCHAY aJIIOMiHil0, eKCIIepUMEHTaJIbHI 3pa3Kky Ta BUPOOU. MeTo10 pobOTH € pO3B'sI3aHHS
HayKOBO-IIPaKTUYHOI IPOGJIEMH OJlep>KaHHS LIiJIbHUX i IOPYBaTUX KOMIIO3ULITHUX MaTepiaiB i3 3ajaHuMu
BJIACTMBOCTSIMU 3 HAHO- i CyOMIKPOHHUX IIOPOMIKIB TYTOIJIAaBKUX CIIOJIYK (MOHOKap6iny BoJbppamy, OKCULY
anoMiHilo, Kapbiny KpeMHilo) 3i 3aCTOCYBaHHSIM €JIEKTPOKOHCOIiallii Ta peakiiliHoro crikaHHsa. Metoau
IOCIigKeHb. 17151 BUBYEHHS HAHOMIOPOIIKOBUX MaTepiasliB BUKOPHUCTOBYBAJIM METOIU ITPOCBIUYIOYO0i €JIEKTPOHHO]
mikpockoriii (TTEM), ckanytouoi enexkrponHoi Mikpockomnii (CEM). JlocaimkeHHs (isnKo-XiMiuHNX, MeXaHIYHUX
BJIACTMBOCTEM, CTPYKTYPHi JOCiI)KEHHSs], MAaTeMaTUYHe MOZEJIIOBAaHHS Oy BUKOPUCTAHI 1J1s1 BUBHAYEHHS
CTPYKTYPH, BIACTUBOCTEN MaTepiasliB 3 pi3HOIO WIiNbHICTIO, BUBHAYEHHS (PYHKLIOHAIIBHOTO 3B'SI3Ky MK

TEXHOJIOTIYHMMU [TapaMeTPaMu Ofiep>KaHHS MaTepiasiB Ta ixHiMu Pi3nko-mexaHIYHMMU BIaCTUBOCTSIMU. Briepiie



3'ICOBAaHO MEXaHi3MU CTPYKTypOYTBOPEHHS MaTepiasliB, OTPMMaHUX 3 HAHOPO3MiIPHOro MOHOKap6iny Bosibpamy B
IIpOLEeCi rapsiuoro MPeCyBaHHS MPSIMUM MPOIYCKAHHSIM 3MiHHOTO CTPYMY 3 IPOMUCJIOBOIO YacToTo 50 I'n,.
Briepiue BUsiBJIeHi 0COGJIMBOCTI CTPYKTYPOYTBOPEHHS MaTepiajliB Ha OCHOBI HAHOIIOPOLIKIB OKCUAY aJIIOMIHIIO Ta
CyMillli OKCH]], QJIIOMiHiI0 - MOHOKap06i[, BOJIb()paMy B IPOLECi Fapsuoro NpeCcyBaHHS MPSIMUM IPOIYyCKAaHHIM
cTpymy. BusHaueHo, 10 npouec yuilbHeHHS HAHOJUCIIEPCHUX MTOPOILIKIB OKCUAY aJIOMIHIIO 3[i/ICHIOETbCA 3a
PaxyHOK 3€pHOTPAHMYHOT'O KOB3aHH4 Ta JUCJIOKALiHOI IOB3y4OCTi. 3aCTOCYBaHHS 3MiHHOTO €JIEKTPUYHOTO IOJIS
CIIpUsie OYMIIEHHIO TOBEPXHi HAaHOMOPOUIKIB, IO CIIeYeHi eJIeKTPUYHUMU PO3psilaMu. Briepiie nociikeHo
3aKOHOMIpHOCTI (pOpMYBaHHS Ta OfiepKaHHS IOPYBaTUX MartepiaiiB Tpy6yacToi popmu 3 CyOMIKPOHHUX [TOPOLIKiB
Kapbiny KpeMHilo Mpu crikaHHi B cepefoBulli a3oty. OTprMaHO HOBUI iHCTPyMEHTAJIbHUI MaTepiajl Ha OCHOBI
MOHOKap06iny BosibdpaMy 6€3 B'shKydux pedoBuH. Lleil maTepias, mo 3axumenuil narenrom N26617271 CIIIA ta
OTpUMaB TOPriBesibHy MapKy "BosiKap", 3gaTHuII KOHKYPYBaTy 3 Ky6iYHUM HITPUAOM 60pPYy IPUO6pOoOLi
BaXXKOOOPOOJIIOBAHUX CTasIel i criyaBiB. Pe3ysbTati 1aHOi po60TH anpo60BaHO Ta BIPOBAIKEHO Y BAT
"HoBoMOCKOBCBHKUI1 TPyOHUII 3aBoA" (M. HOBOMOCKOBCHK, JIHiNIponieTpoBchKa 06:1.), TT 3aBon "EsnexkTpobpursa”, (M.
XapkiB), Ha 3aBogi "IlltTamnis i npec-gpopm" (M. Xapki), TOB "TIpomkepam-dpapdop” (M. Cnos'saHceK), TOB "Kepmer
¥" (m. XapkiB), YkpHIITpancopoexr (M. KuiB) , neno ">Kosrens" (M. XapkiB). Cepa 3aCTOCYBaHHS: Y METAYyPTiliHil,
MalIMHOOYiBHIN, MeTas006pO6HIl MPOMHUCIOBOCTI, Y HAYKOBO-IOCIIIHMX IHCTUTYyTax Ta y400BOMY IIPOLIEC.

2. The objective of investigation -tungsten carbide nanopowders,alumina nanopowders and submicron silicon
carbide nanopwders,experimental samples and materials.The aim of investigation resolved scintefic and practic
problem of development new dense and porous composite materials from nano and submicron powders of WC,
Al203 and SiC for multifunctional purpose. In investigation was used SEM,rentgenografic methods and other
methods for identify chemical ,fizical and mechanical properties of developed new composite materials. In work
the scientific and practical problems on creation of composite materials on a basis of nanodispersed and
submicron powders of some refractory compounds (tungsten monocarbide, alumina, silicon carbide) have been
decided. The structure formation mechanisms of materials received from nanopowders of tungsten monocarbide
have been established during hot pressing by a direct transmission of a current (electroconsolidation). The
mathematical model allowing to establish direct influence of electrical parameters of sintering on density of
refractory materials has been developed. The theoretical and practical researches carried out have allowed to
develop a new tool material with high mechanical properties. The structure formation mechanisms of materials on
a basis of alumina nanoparticles and alumina - tungsten monocarbide mix have been established during hot
pressing by a direct transmission of a current. The kinetics of nanograin growth has been investigated and
mechanisms of non-conducting electrical current alumina and some mixes of alumina with tungsten monocarbide,
the laws of change of structure dispersity in dependence of sintering electrical parameters have been established.
At present the question of fine porous materials' creation which find a use as filters is relevant. The processes of
shaping and structure formation of foamy permeable materials on a basis of submicron particles of alumina and its
some mixes have been investigated. The features of formation and reception of foamy structures from submicron
particles by reactionary sintering have been established. The basic laws of sintering and optimum modes of
process have been investigated. The technological process of organic binding materials' distillation after formation
from submicron particles of foamy structures has been developed. For the first time in Ukraine the highly effective
technological process of reception of foamy ceramic filters from alumina and its mixes has been created. The laws
research of formation and reception of porous materials with tubular form from submicron powders of silicon
carbide at sintering in environment of nitrogen has allowed to develop formation technology and to select
optimum modes of sintering with the purpose of reception of heated filters capable to work at a rather small
voltage up to 50 V. These filters can find application for clearing of soot emissions from diesel engines, and also for
clearing air. The results of this investigation will use in different plants in Ukraine where using liquid metals ,air
filtration and treatment hard alloys and metals.
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