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V. BimomocTi npo guceprauiio
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Tema gucepranii:
1. KoMnosuniliHi BUCOKOMILIHi, 3HOCOCTI¥VKi MaTepiany noi(pyHKLIiOHAIbHOTO IPU3HAYEHHS HA OCHOBI

HAHOMOPOUIKiB ZrO2

2. Composite high-strength, wear-resistant materials with multifunctional purpose based on ZrO2 nanopowders

Pedepar:

1. O6'eKT BOCIIIKEHHS: IPOLECU €JIEKTPOKOHCOJIifalii HAHONIOPOMKOBUX CyMillleil Ha OCHOBI 4aCTKOBO
cTabisli30BaHOro IiOKCUY LIMPKOHIIO 3 mobaBkamu Al203 i WC. MeTa nochimkeHHs: po3pobKa TeXHOJIOTIYHNIX
OCHOB OTPMMAaHHS METOJ,0M raps4oro IpecyBaHHs 3 IPSIMUM IIPOIYCKAHHSAM BUCOKOAMIIEPHOTO CTPyMY
(enexTpoKOHCOJIiAALisT) KOMIIO3ULITHMX MaTepiajliB 3 BACOKUMHU MEXaHiUHUMMU BJIaCTUBOCTSIMU (TBEPAICTIO,
MiLIHIiCTIO, TPIlIMHOCTINKICTIO) HA OCHOBI HAHOTIOPOUIKiB OKCHIY LIMPKOHIIO 3 06aBKaMU OKCUIY aJIIOMiHIIO i
Kap6iny Bombdpamy. MeTonu JOCTiIKeHHS Ta anaparypa: peHTreHo(a3oBuii, XiMiYHU, €JIeKTPOHHO-
MIKpOCKOIIIYHUH (pacTpOBUii, aTOMHO-CUJIOBUIA), KOMILIEKC (Pi3MKO-MEXaHIYHUX METOiB Ta CTATUCTUYHI METOI1
IIJIaHYBAaHHSI €KCIIEPUMEHTY 3 BUKOpucTaHHIM EOM. TexHiuHi BIaCTUBOCTI po3p06JIeHUX MaTepialiB BU3HAYAINCS
y BiINOBiIHOCTI 1,0 CTaHAAPTHUX METOAMK. TeopeTUyHi i NpakTU4Hi pe3yIbTaTh: HA OCHOBI pO3pP0O06JIEHUX HAYKOBUX

I10JIOKEHb i OTPMMAHUX €KCIIePUMEHTAJIbHUX JaHUX PO3P006JIeHO ePEeKTUBHI PeKUMU OTPUMAHHS METOIOM



rapsiuoro NpecyBaHHs 3 IIPSMUM IPOITyCKaHHS BUCOKOAMIIEPHOTO CTPYMY KOMIIO3ULiTHMX MaTepiajiB Ha OCHOBI
HaHOPO3MIPHOTO [IiOKCUY IMPKOHII0; OGI'PYHTOBAHO KPUTEPii ONITUMAIbHOrO BMiCTy B MaTepianax 106aBoK
HaHopo3MipHux Al203 Ta WC oo 3a6e3rneyeHHs BUCOKUX MilIHICHUX XapaKTepPUCTUK; PO3PO6IEHO
TEXHOJIOTIYHUI perjaMeHT Ha BUPDOOHULTBO a0pa3nBOCTIMKAX KEPAMiUHUAX BUPOOIB 4J1s1 po6040i YaCTUHU
rizpoabpasuBHOro coIua (poKycywodoi Tpyoku). HoBu3Ha: HayKOBa HOBU3HA POOOTHU IOJISITAE Y PO3BUTKY
TEOPETUYHUX OCHOB TEXHOJIOTII e7IeKTPOKOHCo/Mialii HaHonopomkiB cucrem ZrO2 - Al203 ta ZrO2 - WC Ha 0CHOBI
TEOPETUYHUX Ta eKCIIEPUMEHTAIbHUX JAOCIiIPKEHb 3aKOHOMIPHOCTEN (POPMYBaHHSI CTPYKTYPU 3 BUKOPUCTaHHSIM
MIOPOIIKiB PidHOI MOPQOJIOTii Ta BIaCTUBOCTEN LIiIIbHUX KOMIIO3UIITHUX MaTepiaiB, 0 JO03BOJIUJIO MigBULIUTH iX
3HOCOCTINKICTb Ta MilHiCHI XapakTepucTuky. CTYIiHb YIIPOBAIKEHHS: Pe3yIbTaTh POOOTU BIIPOBAIKEH] B
HaBYaJILHUH NIpPoLeC YKPAIHCHKOI AeprKaBHOI akaieMil 3aJ1i3HUYHOrO TPAHCIIOPTY. ['any3b BUKOPUCTaHHS:
pe3ysbTaTu poOOTH MOXYTh OYTH BUKOPUCTAHI Ha MiJIIPMEMCTBAX 3 BUPOOHMITBA TEXHIUHOI KepaMiKu Ta BUPOOIB i3
KOMIIO3ULIMHUX MaTepiasliB 3 BUCOKOIO MIIHICTIO, 3HOCO- Ta KOPO3iHOIO CTIMKICTIO Ta Ha MiAIIPUEMCTBAX
MamyHOOYAiBHOI IPOMUCIIOBOCTI. TakoK HAyKOBi pe3yJibTaTh poOOTH MOXKYTb OYTH BUKOPUCTaHi Y BUILMX

HaBYaJIbHUX 3aKJIa/iaX [PU MiATOTOBLL] iH)KEHEePiB-TEXHOJIOTIB Ta iIHKeHepiB-MaTepialo3HaBLIiB.

2. Research object: electroconsolidation processes nanopowder mixtures based on partially stabilized zirconia with
additions of AI203 and WC. Research purpose: development of technological foundations of the method of hot
pressing with direct transmission of high-ampere electric current (electroconsolidation) composite materials with
high mechanical properties (hardness, strength, fracture toughness) based on zirconia nanopowders with
additions of alumina and tungsten carbide. Research methods and equipment: X-ray diffraction, chemical analysis,
electron-microscopic (scanning and atomic force microscopy), complex of physico-chemical methods and
statistical methods of computerized experimental design. Technical properties of developed materials have been
determined in accordance with standard techniques. Theoretical and practical results: effective regimes of obtain
the composite materials based on nano-sized zirconia by hot pressing with direct transmission of high-ampere
electric current have been developed from the scientific principles and the experimental data; the criteria of the
optimal content of nanoscale additives AI203 and WC in materials relative to achieve the specified strength
characteristics; technological rules for manufacture abrasion resistant ceramic products for the working part of
the waterjet nozzle (focusing tube) have been developed.Novelty: scientific novelty of the work lies in the
development of the theoretical foundations of technology electroconsolidation nanopowders systems ZrO2 -
AlI203 and ZrO2 - WC on the basis of theoretical and experimental studies of regularities of structure formation
using powders of different morphology and properties of dense composite materials, thus improving their abrasion
resistance and strength characteristics. Degree of implementation: results of the work have been implemented in
the academic process of Ukrainian State Academy of Railway transport (UkrSART). Sphere of use: results of the
work may be used at manufacturing of technical ceramics and articles made of composite materials with high
strength, wear and corrosion resistance and on the mechanical engineering industry enterprises. Scientific results
may also be used in higher education institutions for training production engineer and material engineer.
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