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MATEMATHUYHA MOJEJIb BIVIMBY 3EPHOTPAHNYHOI'O KOB3AHHS
HA ITPOLLEC BUCOKOTEMIIEPATYPHOI'O JE®OPMYBAHHS KEPAMIKA
HA OCHOBI HITPUY KPEMHIIO
i 1.
IsaHo-DpaHkiscvKuil HAYioOHANbHULI MexXHIYHULl yHigepcumem Hapmu i 2a3y

OCHOBHMMM  MexaHi3MaMMu, SKi  KOHTPOJIOIOTb  BUCOKOTeMIIEepaTypHY
nedopMalliro, € 3epHOTpaHMYHE KOB3aHHS 3@ y4yacTi BSI3KOTO IUIMHY MisK3epHOBOI
dasu, mnpuuomMy posib BSI3KOTO IUIMHY MiXk3epHOBOI da3M MakcumaabHa B
nouatkoBuii nepiog [1,2]. O6uaBa 1i MexaHi3MM 3ajaeXaTb BifJ KiIbKOCTi Ta CTaHy
MiXk3epHOBOI (asy i MOpoOXomsiTb TUM IHTEHCHUBHillle YMM OijbIllla KiJbKiCTh
Mi>k3epHOBOi ¢a3u i uum binbiia ii yacTuHa nepebyBae y pigkomy crai [2,3].

JJ1st HITpUAOKPEMHi€BOI KepaMiky BeuurHa gecdopmalliii 3a paXyHOK BSI3KOTO
IJIMHY MiK3epHOBOi (a3M IpsIMO IpOMOplifiHa OPUKIageHOMY TUCKY [3], TO
30i/bIIIeHHST TMUCKY IIpecyBaHHSI Ha TIIOYATKOBiii cTamii Beme 10 30ijblIeHHS
BeJIMUMHU MIepeMillleHHS ITyaHCOHa.

MaxkcumMaabHMi BIUIMB Ha MBUAKICTh HedopMallii B’SI3KMIA IJIMH MiK 3€epHOBOi1
dasu 6yme MaTy Ha ITOYATKOBOMY eTalli, KOJIM MiK 3epHaMM OCHOBHOT'O MaTepiany €
TOBCTi IMapM pigkoi MixX 3epHOBOI ¢asu. I3 306iablIeHHSIM Yacy i30TepMidHOi
BUTPUMKM TIi. HAaBAHTaKEHHSM BIUIMB B’SI3KOTO IUIMHY Oyme 3MeHIIyBaTUCh
BHAC/TiJOK BUTICHEHHSI MiX 3epHOBOi a3y Ha MOBepxHIO0 3pa3Ka i MOCTYIOBOi ii
KpucTasi3aiiii.

VY 3arajJbHOMY BUMAAKy HIBUAKICTb AedopMailii 3a paxXyHOK B’SI3KOTO IIJIMHY

Mik 3epHOBOi (ha3y Ta 3epHO TPaHMYHOTO KOB3aHHS MOKe OYyTM IpefcTaBeHa

PIBHSIHHSIM:
Pk, L
& == (1)
1T TU € K1
ne P - Tuck Ha myaHcoHi; K; — KigbkicTh MiX 3epHOBOI ¢asu y Ipoiieci
nedbopMyBaHHS;

T - Ttemmeparypa mim uac nmedopmyBaHHs; U - cCTyImiHb 00THMCKY; t — 4ac
nedbopMyBaHHSI.

OTpumaHe piBHSIHHS BimoOpaskae MpSIMO TPOIIOPIIiiHY 3a/IeXKHICTh MIBUAKOCTI
nedopmallii 3a paXyHOK B’SI3KOTO IUIMHY MiX 3epHOBOi a3y Ta 3epHO I'PaHUYHOTO
KOB3aHHS Bif] MPUKIAJEHOr0 TUCKY Ta KiJbKOCTi MiK 3epHOBOiI ¢asu i obepHeHO
TIPOMOPIIiiHY 3a/IeKHICTh MIBUIKOCTI Bif TemriepaTypu aedopMyBaHHS i CTYIIEHIO

OOTHUCKY.
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MATHEMATICAL MODEL OF THE INFLUENCE OF GRAIN BOUNDARY SLIDING
ON THE PROCESS OF HIGH-TEMPERATURE DEFORMATION OF SILICON
NITRIDE-BASED CERAMICS
Hnylytsia Thor

Abstract. The speed of direct high-temperature extrusion of ceramics based on
silicon nitride was analyzed. The influence of grain boundary slip and viscous flow of
the intergrain phase on mass transfer processes and deformation rate is established.
The influence of the parameters of the high-temperature deformation process on the
deformation rate is shown. An equation is proposed that describes the effect of grain
boundary slip and viscous flow of the intergranular phase on the strain rate. The
described equation of strain rate can be used to create technological processes of
plastic deformation of ceramic materials.
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