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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 53.39

Tema gucepranii:

1. Po3po6ka KOMNO3ULiHOI KepaMiku Ha OCHOBI rpaiTononioHoro HiTpuay 60py 3 YTBOPEHHSIM MYIJITY i ciasloHy 3a
YMOB PeaKIiliHOro rapsiioro npecyBaHHs..

2. Development of hexagonal boron nitride-based composite ceramics under conditions of reaction sintering that
yields mullite and sialon.

Pedepar:

1. TIpoBeneHo cucteMHe AOCaimKeHHs (i3nKo-XiMiuHuX rporeciB B cuctemax BN-A1203-SiO2 Ta BN-AI203-SiO2-
Si3N4. B po6oTi nokasaHo, 1o B cuctemi BN-AI203-SiO2 y ckiazi anioMOCUIIKaTiB yTBOPIOETHCS MYJIIT, @ B CUCTEMi
BN-AI203-SiO2-Si3N4 - neBHi ¢asu cianony (X-¢asa, SiAlION, z=1,31 - 3,6), yTBOpPEHHSI SIKUX BifJOyBA€ThCS Uepe3
CTaJlil0 YTBOPEHHA MYJIiTy. BCTaHOBJIEHO, 1110 NIPY PEAKUIMHOMY raps4oMy NIPECYBaHHI KOMIIO3ULIIMHOL IIUXTH
3aBJISKU [TPUCYTHOCTI piikoi ¢a3u 3'IBJISIETbCS MOXKJIMBICTb 3HVKEHHS TEMIIEPATypU Tapsid0ro NpecyBaHHS
komno3uTis Ha 200-300 OC i Tucky - Ha 10-20 MIla y nopiBHSIHHI 3 IPOLLECOM rapsI40ro NpeCcyBaHHS
rpagirononi6bHoro Hirpuay 60py. MillHiCTb Ta MEXaHI3MU PyVHYBaHHS KOMIIO3ULiITHOI KepaMiK1 Ha OCHOBI HITpULy
60py B 3aJ7IEXKHOCTI Bifi TEMIIepaTypy 3MiHIOIOThCS: B fiana3oHi Temnepatyp 20-1200 OC pyiiHyBaHHSI HOCUTB,

rOJIOBHUM YMHOM, KDUXKUH XapakKTep, Npu Temneparypax suiie 3a 1200 0C MillHiCTb KOMIIO3UTIB BUBHAYAETHCS



B'SI3KAM XapaKT€POM PYMHYBaHHS 32 PaXyHOK MaTpuyHux ¢a3. Ckiaf i eHeprosoepirawdi peXXuMu peakliiHOro
rapsiyoro IpecyBaHHS KOMIIO3UTIB Ha OCHOBI HiTpuamy 6opy (Temnepatypa 1700-1800 OC, tuck 15-20 MIla) 6ynn
IIOKJIaZleHi B OCHOBY OCJiTHO-TIPOMHUCIIOBOI TEXHOJIOTII. [3 po3p0o6sieHNX KOMIIO3UTIB Oy OTpMMaHIi HiAMUITHUKHY,
sIKi BUNIPOOYBaHi i 32CTOCOBYIOTbCS B €JIEKTPOHHO-TIPOMEHEBUX yCTaHOBKax HaykoBo-BUpoOHMYOTO LeHTpy "Turan"
IE3 im. €.0. [lTatona HAHY

2. To obtain composite materials based on hexagonal boron nitride and new phases as formed during the reaction
of hot pressing, a systematic study of physical /chemical processes that occur in the BN-Al203 -SiO2 and BN-
AlI203-Si02-Si3N4 systems has been conducted. It was found in the work that the BN-AI203 -SiO2 system forms
mullite in its aluminosilicates, and the BN-AI203-SiO2-Si3N4 system yields some phases of sialon (X-phase,
SiAlON, z=1,31 - 3,6), formation of which occurs through the stage of mullite formationto. Reaction hot pressing of a
composite mixture was shown to provide the opportunity of a 200 to 300 C temperature reduction and a 10 to 20
MPa pressure lowering when hot pressing of composites due to the presence of liquid phases as compared to the
hot pressing process of hexagonal boron nitride. As assessment of strength and mechanical fracture of boron
nitride based composite ceramics in relation to temperature has shown, within the 20 to 1200 C range, with
temperature increase above 1200 C, the composite strength is determined by the ductile fracture behavior due to
matrix phases. Compositions and energy saving conditions of reaction hot sintering composites based on boron
nitride (temperature 1700-1800 C, pressure 15-20 MPa) have been implemented into the pilot production. The
bearings were producted from the developed composites. They were tested and used in the cathode-ray
installations of the scientific&industrial centre of the Paton electro-welding institute of the NASU.
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