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Fey03 <0.2% , Ca0<0.02% , TiOy <0.1%) FILiFEH 99% WAS. BELZHEE B H
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Ni-Cr 22, mikFlH ~300 B4E Tidh. MIRHARARHN Y REGIHFR.
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Fig. 1 Schematic of experimental process
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Fig. 2 Schematic of experimental equipment HBARIWE. HENDMHERN, BEER
1. Temperature system; 2. Ignition system; 3. 1&}“@3;[9/‘]&@%]:[@%*&}%&%: ﬁ'ﬂ?LFﬂ'i%FI‘E
Pressure vessel; 4. Gas-in hole; 5. Ni-Cr wire; 6. [ B, BRASREANSHEYHE. RIE
Ti powder; 7. Sample; 8. Venthole; 9. Cooling [10] :

water; 10. Insulating mold; 11. Pressure system
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%1 WED (r) IMERLRE (p) M AMT0 h-BN-SIO: 8 Ew
Table 1 Effect of nitrogen pressure and porosity on ignition and h-BN-S8i0; ceramic

Porosity/%  Pressure/MPa  Porosity/% Pressure/MPa Porasity /% Pressure/MPa

44 %0 52 105 48 B5
43 90 53 100 50 80
46 80 54 95 5l 80
52 75

Not ignited Ignited, cracked products Ignited, nan-cracked products
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1A LB (Ei‘i?_l:.m %iﬁ{tﬁi h-BN “EE (a) Reactant; (b) Uncracked product (p=52%,
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(p=52%, p=105M1"a)
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BB B B SE%. SR SCE S b 80MPa Bf, LSRN 46% %4 F KA Y A B E A0,
MFLEREN 50% M RGETHURBRE R ™. e, ARERIYENOEBEERES
BRERMHBEEEmEX.
- Bk, TTUAMERES - B8RSR ERETRARBMBRE™Y, NG ILEE
MESKEAHBBMT: 48< p <52%, 7T5MPa< p <85MPa.
3.2 hoeotkee :
MR mE 2. FLRE R 22%~24.6%, AN =E B L 754%~78%. B ER
CLBRE (o) MREETBSES (p) AR, h-BN-SIO MERBTHREHNEECEZA®E. M
AR (1] M H, EXBERGFHNFERTHEEHFRANEE. SO0 A RMTLR
EUREAEERENEIERA. AN HARKXEEYFEEESRMN. ) AEad
AR AR, (2) BRE T BR b R e 7 R B R O &Y S R
R, EARSHTE B0 RBEL Y EERTRAXARASHRTEAISHER.

¥ 2 h-BN-SiO; ERMME
Table 2 Properties of h-NB-8i0; ceramics

Porosity of reactions (p) and Density of products Porosity of Bending strength Hardness

nitrogen pressure {p) /gem™? products/% /MPa /BY
1 p=48% p=85MPa 1.79 22 76 212
2 p=50% p=80MPa 1.69 23.3 70.3 203
3 p=51% p=80MPa 1.65 23.8 66.3 198
4 p=02% p=T6Mpa 1.61 24.4 635 190
5 Reference!?) 1.64 51

B 4 h-BN-SiO; ™% #) SEM g
Fig. 4 SEM photographs of fractured surface of the h-BN-5i0; products synthesized from reactants with
(a) p=52%, p=T5MPa; (b) p=52%, p=105MPa

Mg OB A (1) &8l h-BN BN 2N R, RETE, H%XHR FHEEEM
Rt BHETRY BRFAAVERER, X280 b-BN-SIO, MRMIERE. mARNSH
By R B (P 4(b)). HRPF=HH SR ERTHERL, MEmRSHEEx.
h-BN SRR (68, RBERLA, REEETAAEKARTERNE OB TR, M
9 LA 3R K SR A B ES, R, REERTEERTATERNEHE TR Aets
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ML IAKREE Si M RE Al Fe ¥ Fig. 5 XRD patterns of the h-BN-S5i0; ce-
TR B A AR R Y =% B,O &9 & ramic p=52%, p=75MPa

M 6 #He) TEM EHR
Fig. 6 TEM micrographs of h-BN-Si0z ceramics synthesized from reactants with p=52%, p=75MPa
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Investigation of High Pressure Gas-solid Self Propagating High
Temperature Synthesis h-BN-SiO, Ceramics

CHEN Gui-Qing HAN Jie-Cai ZHANG Yu-Min ZHANG Wei-Fang DU Shan-Yi
(Center for Composite Materials, Harbin Institute of Technology — Harbin 150001 China)

Abstract

h-BN-SiQ, ceramics were prepared by means of high pressure gas-solid self-propagating high
temperature synthesis technology from powders of B, h-BN and SiO,. The nitrogen pressure
and porosity of reactants that influence on ignition, and products have a scope, 48%< p <52%,
75MPa< p <85MPa, in which the non-cracked combustion products can be obtained. The density
of product is up to 1.79g-cm™® and the bending strength and hardness of h-BN-Si0; ceramic
are up to 76MPa and 212(HV) respectively. The higher the nitrogen pressure, the higger the
h-BN particles. The h-BN particles are isotropy. Crystalline B7O and glasses SiO» exist in the
product. Crystalline SiO, was disappeared because of rapid cooling from combustion temperature
to 1000°C. Glass’s phases that are not found among the h-BN particles only exist at the edge of

B70, which demonstrates that SiO4 is the causc of B7O formation.
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