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

Pedepar:

1. Inceprauis NpucCBsiY€Ha aHaIi3y KIHETUYHNX 3aKOHOMIPHOCTEN [T0YAaTKOBOI CTaii CIIiKaHHA Iif] 4ac
MiKpOXBUJILOBOTO HAarpiBaHHS, 30KpeMa IIPOLIECiB pOCTY KOHTAKTY i 36JIMDKEHHS LIeHTPiB chepUYHUX YaCTUHOK,
IOCJiIKE€HHS KIHETUKH YIIiIJIbHEHHS KOMIIAKTIB 3 CPepUYHUX NIOPOLIKiB MaTepiajliB 3 pi3HUM TUIIOM IOTJIMHAHHS
eHeprii HBY B nOpiBHSHHI 3 TPagULiiHUM CIIiKaHHSIM. B pOGOTi BUKOPUCTOBYBAJIM MOJEJIbHI 3pa3KU Y BUTTISA]
cepryHNX YaCTUHOK METAJIiB Ta KEPaMiky 3 METOI0 BU3HAYEHHSI OCHOBHUX MEXaHi3MiB CHiKaHHS Ha MIOYaTKOBIil Ta
IIPOMIXHII CTaZisix MiKDOXBUJIbOBOIO CIIKaHHS, Ha BiIMiHY Bifl TPaAULiliHOTO CIiKaHHS 1ii 3HaHHS € HEOOXiTHOIO

YMOBOIO 17151 GOPMYBaHHS OCHOB Teopii HBY crikaHHS 3 OJajbIIMM BUKOPHCTAHHSIM OTPUMAHMX PE3YJIbTATIB 15



ONTMMi3aLii mpoLecy MiKpOXBAJILOBOTO CliKaHHS. [IpoBeieHO crucTeMaTUYHE MOPIBHSAJIBHE AOCIIIKEHHS IIPOLIECIB
POCTY MepeniiKy Ta yIIiJIbHEHHS [1JIs TOPoUIKiB cpepryHoi popMu MeTasliB Ta KepaMiky B yMOBax
MiKpOXBUJILOBOTO OIIPOMIHEHHSI Ta Iif 4ac TpajguLiliHoro crikaHHs. Ha 0CcHOBI IpoBefeHuX AOCiIKeHb 6YJI0
BUSIBJIEHO aHOMAJIbHUM PICT MEPELINKY Iif] 4aC MiKPOXBMJILOBOTO CIIKaHHS MOPOLIKY Mifli, 3a/1i3a, HiKeJIo,
II7IaBJIEHOr0 Kapbiny BoJsibdpamy, sKi CIPUIMHEHO BUHMKHEHHSIM 30H PO3IJIaBiB MK YaCTUHKaMU IIifg 9ac
[I0YaTKOBOI CTaJlii MiKpPOXBUJILOBOTO CIIiKaHHS, i MiATBEPKYEThCS 3HAaUeHHSIMU KoedilieHTiB 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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