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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHyHHUX PyOpPHK: 53.03.11.31

Tema guceprauii:
1. KiHeTurka Ta MexaHi3M1 MiKpOXBUJIbOBOTO CITiKaHHSI MaTepiasiB 3 pi3HUM TUIIOM IOTJIMHAaHHS eHeprii HBY.

2. Sintering kinetics and sintering mechanisms for materials with various nature of microwave energy absorption.

Pedepar:

1. luceprauisa nprucBga4eHa aHajisy KiHeTUYHMX 3aKOHOMIDHOCTEN [T0YaTKOBOI CTafii ClliKaHHA Mif 4ac
MIKPOXBWJIbOBOTO HarpiBaHHs, 30Kpema IIPOLECiB POCTY KOHTAKTY i 36JIMKEHHSI LIeHTPiB cPepUIHUX YACTUHOK,
IOCJTiIKeHHS KIHeTUKY YIIiIbHEHHS KOMIIaKTiB 3 CPepUYHUX IIOPOIIKiB MaTepiajliB 3 pisHUM TUIIOM IOTJIMHAHHS
eHeprii HBY B nopiBHSHHI 3 TPaguLiliHUM CIIiKaHHSIM. B pO6OTi BUKOPMCTOBYBAJIM MOJIEJIbHI 3pa3Ky Y BUTTISA]
cpepUYHUX YAaCTUHOK METAJIiB Ta KEPaMikKi 3 METOIO BU3HAUYEHHS OCHOBHUX MEXaHi3MiB CIiKaHHS Ha NIOYaTKOBI Ta
IIPOMDKHIHN CTazisIX MiKDOXBUIIBOBOI'O CIIiKaHHS, Ha BiIMiHY Bif TPAAULiIIHOTO CIiKaHHS 1ii 3HAHHS € HEOOXiTHOIO
yMOBOIO 17151 GOpMyBaHHS 0CHOB Teopii HBY crikaHHS 3 IOJajbIlIMM BUKOPHUCTAHHSIM OTPUMAaHUX PE3yJIbTaTiB 11715
ONTMMi3alii mpoLecy MiKpOXBUAJILOBOTO CIIiKaHHS. [IpoBeieHO crucTeMaTUYHE MOPIBHAJIbHE OOCIIIKEHHS IIPOLIECIB
POCTy NEPEINIKY Ta YIIiIbHEHHS [71s1 IOPOLIKiB cpepuyHoi GOpMU MeTaJIiB Ta KEPaMiKi B yMOBax

MIiKpOXBHJIBOBOT'O OITPOMiHEHHS Ta IiJi Yac TpaAuLiliHOro crikaHHs. Ha 0CHOBI IpoBenieHuX NOCiIKeHb 0yI0



BUSBJIEHO aHOMAJIbHUM PICT MEPELINKY Iif] 4aC MiKpPOXBMJILOBOTO CIIKaHHS MOPOLIKY Mifli, 3a/1i3a, HiKeJIo,
I1I7IaBJIEHOr0 Kapobiny Bosibdpamy, sIKi CIIPpUIMHEHO BUHMKHEHHSIM 30H PO3ILJIaBiB MK YaCTUHKaMU IIifi 9ac
II0YaTKOBOI CTaJlii MiKpPOXBUJILOBOT'O CIIiKaHHS, i MiATBEPHKY€EThCS 3HAaUEHHSIMU KoediljieHTiB nudysii Ta eHeprii
aKTuBalii npouecis gudysii.

2. The aim of this study is the in-depth analysis of the kinetics on the initial stage of sintering during microwave
heating, those include the neck growth kinetics and interparticle shrinkage of the spherically shaped particles, and
the investigation of the densification kinetics of compacts from spherically shaped powders. Those have been
conducted for materials with different nature of microwave energy absorption. Therefore, in present work the
kinetics of the initial and intermediate stages of microwave sintering of metals and ceramics has been studied. The
mechanism of mass transport thus was identified for the initial and intermediate stage of microwave sintering,
those are crucial for formation of the general theory of the microwave sintering process and may be used for
further optimization of the microwave sintering process. The comparison of the neck growth kinetics and
densification kinetics for spherical shaped powders has been performed for microwave and conventional sintering.
An anomalous neck growth rate has been revealed during microwave sintering of copper, nickel, iron and fused
tungsten carbide powders. The later is caused by the formation of the melted regions during the neck

growth /formation processes between spherical shaped particles and have been confirmed by the apparent
diffusion coefficients and the activation energies observed.
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