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2. Phase transformations of graphite-like structures of boron nitride under high temperature shock compression.

Pedepar:

1. HocnimxeHo ¢pa3oBi IepeTBOPEHHS B HITPUi 60PY B yMOBaX BUCOKOTEMIIEPATYPHOrO yIAPHOTO CTUCHEHHS
(BTYC) npu tucky 33 I'Tla i remnepatypax Bif, 1000 go 3500 K, sxi y BignosinHocTi 1o metony BTYC perymoBanuch
KIUJIBKICTIO CIIeLiiaZIbHO BBELEHOI JOMIIIKY i3 KJ1aCy JIY>KHO-Ta/I0iIHUX coslel. [IIISIXOM CUCTEMAaTUYHUX LOCIiIPKEHb
CTYIEHIO (pPa30BUX NIEPETBOPEHD B 3aJIESKHOCTI Bif] Pi3HMX BUXiJHUX IIapaMeTpiB (BUJ, Ta KiJIbKICTb QOMILIKH,
IiNbHICTB cyMmilti) 6y yCTaHOBJIEHI OITUMAJIbHI yMOBU CTUCHEHHS, SIKi 3a0e3evyBaju MaKCUMaJIbHUN BUXI,
winbHuX ¢as Hitpuny 6opy (BNm) i3 ctpykrypamu caneputy (BNcd) i Biopuuty (BNB). Came rpu jux yMOBax
BTYC 6yna pociimpkeHa 3aneXXHiCTb MeXaHi3My i CTYII€HIO IEPETBOPEHb Bif CTYNEHIO TPUBUMIPHOI
ynopsigkoBaHocTi (P3) BuxinHux rpagitononioHux cTpykTyp. Ha 0CHOBI OTpMMaHuX pe3ysbTaTiB 6ysa Breplue
nobyoBaHa giarpama ¢gasosux repersopens B BN ripu BTYC. OcobuBy yBary 6ys10 IPUiJIeHO BUBYEHHIO



peanbHOI CTPYKTYypU CUHTE30BaHUX B ymoBax BTYC minbHux a3 BNco i BNB. MeTogaMu peHTreHiBCbKOi
nudpaxTomeTpii Ta enexTpoHHOI MiKpocKoTii 6yJ10 MOKa3aHo, 110 O6UABI IibHI Pa3y XapaKTepUusyoThCs
HAaHOKPHUCTaJIiYHOIO O6yJI0BOIO i BUCOKMM piBHEM MiKpoaedopmalii KpUcTanaiuyHoi rpaTky, 10 00yMOBJIEHO AyXKe
HEpiBHOBXHMMHU YMOBAaMHU yJIAPHOTO CTUCHEHHSL. BIOpIUTHiN ¢asi, siIKka yTBOPIOETHCS 32 MAPTEHCUTHUM
MexaHi3MOM roppyBaHHs rpadiTonoAioHUX mapis, IpuTaMaHHi gedeKTy NakyBaHH4 1o niaomuHam tumy (001) ta
(100), siKi 6e3nocepeHbO MOB'sI3aHi 3 MexaHi3MoM yTBopeHHs BNB. CunTe30BaHi MeTogoMm BTYC nopouku miinbHUX
(a3 6ys1 BUKOPUCTAHI /114 iX CIiKaHHS [IPY BUCOKUX CTAaTUYHUX TUCKaX. [ToKkazaHa MOXJIMBICTb 30€pe>KeHHS
BUXiIHOI HAHOKPUCTaIiYHOI CTPYKTYpU BN ripu 3a6e3neyeHi BiTHOCHO BUCOKOI TBEpJOCTi OTPMMaHUX

MOJIiIKPUCTAIB.

2. The phase transformations have been investigated within boron nitride under high temperature shock
compression (HTSC) at pressure 33 GPa and temperatures in the range 1000 to 3500 K, which in accordance with
the method of HTSC was regulated by the amount of the specially added alkaline-haloid salts. The optimum
compression conditions which provided the maximal output of dense phases of boron nitride (BNd) with the
structures of sphalerite (BNc) and wurtzite (BNw) were determined by systematic examination of the degree of
phase transformations depending on different parameters (type and amount addition, density of mixture). Under
these conditions of HTSC the dependence of mechanism and extent of transformations on the degree of three-
dimensional ordering (P3) of initial graphite-like structures has been investigated. On the basis of the results
obtained the diagram for phase transformations within BN under HTSC has been plotted. The especial attention
was paid to study the real structure of dense phases BNc and BNw synthesized by HTSC. It was shown X-ray
diffractometry and electron microscopy that both dense phases exhibit nanocrystalline structure and high level of
microstrain of crystalline lattice, caused by the very non equilibrium conditions of shock compression. The
wurtzite phase which is formed via the puckering of graphite-like planes by martensitic mechanism, exhibit the
defects of packing in the plane of (001) and (100) type, which directly concerned with the mechanism of BNw
formation. The powders of dense phases synthesized by the HTSC method were used for sintering them at high
static pressures. The possibility for conservation of initial nanocrystalline structure of BNd having relatively high
hardness of the obtained polycrystal has been demonstrated.
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