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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTuyHUX pyopHK: 81.09.03

Tema guceprauii:
1. DopMyBaHHS CTPYKTypHU Ta 3MilJHEHHS KEpaMiYHUX MaTepiaiB Ha OCHOBI HITpUAY KpEMHiI0 I1pu

BHCOKOTEMIIEPaTypHOMY JleOpMYBaHHi

2. The forming of structure and strengthening of silicon nitride based ceramic materials at hightemperature

deformation

Pedepar:

1. lucepranis npucBsYeHa OTPUMAHHIO HITPUIOKPEMHIEBOrO MaTepiaiy 3 MiIBUIIEHUMU MEXaHIYHUMU
BJIACTMBOCTSIMU LJIIXOM (POPMYBAHHS TEKCTYPOBAHOT'O CTaHy IIPY BUCOKOTEMIIEPATYPHIil €eKCTPY3il
BiJIbHOCIIEYEHOI KepaMiKM Ta CTPYKTYPHU 3 MAJIMMU PO3MipaMy 006J1aCTe KOTEPEHTHOTO PO3CiIOBaHHS i
PO3rayy>KeHOro Kapkacy 3 MbK3epHOBOI (pa3u miciisi 06poO6KM BUCOKMMU TUCKAMU Ta BCTAHOBJIEHHS
3aKOHOMipHOCTe! (OpPMYBaHHS CTPYKTYPU i MEXaHIYHUX BIACTUBOCTEN. BCTaHOBIIEHO, 1O MiCIs €KCTPY3ii
Marepias MiCTUTb MiBUIIEHY KiJIbKICTb aHI30METPUYHUX 3epeH b-Si3N4, nepeBakHa GiIbLIICTb IKMX OPi€HTOBaHI
B3[I0BX HaINPSIMKY Ae@opmMyBaHHs. [ToKazaHo, o NPUYMHOI (POPMYBAHHS HAIIPABJIEHOI CTPYKTYPU € IPajlieHTHUI

HaIpyXeHUil CTaH MaTtepiasny B 30Hi gedopmaliii. 3ariponoHOBaHO MOZEsb MeXaHi3My f1edOopMyBaHHS



HITPULOKPEMHIEBUX MATEPialiB, B PAMKAX SIKOI II0OKa3aHO BIJIMB KOKHOTO MEXaHi3My IIEPEHOCY MacH Ha MIBUIKICThb
nedopmarii i popmyBaHHs cTpykrypu. [Ipu nedpopmyBaHHi B KOMipKax BUCOKOTO TUCKY OTprMaHi 3HaueHHs1 HV10
1o 18 I'Tla i K1C no 8,2 MIlaim1/2. B ekcTpyfgoBaHOMY MaTepiasi B IJIOMMHINIEPIIEHAUKYJISIPHIN HAIIPSIMKY €KCTPY3ii
oTpumano 3HadeHHs1 K1C - 12 MIMa4ml /2 npu HV10 ~ 16 I'Tla. [JocsirHyTi BIaCTUBOCTI JOCIiIKYBaHOTO MaTepiany
CIIpUSIOTH IiABUIEHHIO CTIMKOCTI 10 a6pa3nBHOrO 3HOLIYBAHHS aep0oabpasuBOCTPYMEHEBUX COIIeJI, IIPO 110

CBiflYaTh Pe3yJIbTaTU HATYPHUX BUITPOOYBaHHS Ha X€PCOHCbKOMY CyIHOOYiBHOMY 3aBOJi.

2. The thesis deals with a problem of improvement mechanical properties of sintered silicon nitride based
ceramics due to forming texture after hot extrusion of the dense sintered materials and due to forming structure
with the small sizes of regions of coherent dispersion and ramifide framework of intergranular phase after
deformation in the high pressure cells. It is exposed, that after extrusion material contains the greater amount of
elongated grains b-Si3N4, considerable part of which is oriented along direction of deformation. It is shown, that
the heterogeneous tense condition of material in deformation area is the reason of forming of the directed
anizotropic structure. The model of mechanism of high temperature deformation silicon nitride based materials is
offered. After deformation in the high pressure cells was obtained values HV10 up to 18 GPa and K1C up to 8,2
MPalml/2. In deformed material in a plane perpendicular to direction of extrusion was obtained the value K1C 12
MPalm1/2 at HV10 ~ 16GPa. The achieved properties of the investigated material promote increase of wear
resistance of nozzles.
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