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Abstract: Amorphous and nanostructured Si-B ( Al)-C-N ceramics presented distinct microstructure and properties
suggesting well application in high temperature fields. Current research situations, including the main methods for prepara-
tion of Si-B ('Al)-C-N ceramics, its typical microstructures, high temperature performances, and properties of Si-B ( Al) -
C-N composites, were summarized. Development tendencies were prospected also.
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Fig. 1 ~ XRD patterns of Sig (B,  C;yN; , ceramics annealed at
1400 °C in Ar for 2 h and 1 500 ~2 000 C (50 C
steps, 0.1 MPa nitrogen ) each for 3 h
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Fig.2 HRTEM micrograph of as-pyrolysed Si, , By ¢ C4 5
N, 5 (Op ) ceramic with nano SiC crystallites and

turbostratic layers
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Fig.3 TEM bright field image of SiyB,Cs s N,

ceramic after annealed at 1 800 °C for 10 h
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Fig. 4 XRD patterns of ground-up Si; , B, ; Cs5. o N, 4 fibers

after annealed at 1 400 ~2 000 °C in N, for 1 h.
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Table 1

Properties comparison of different ceramic fibers

SiCTiO

e S o™ e N ) (o L )
e Industries
Max. temperature usable in air/°C 1 500 ~2 000 1500 1 300 1200 1 000
Tensile strength( RT) /GPa 3.0 3~4 3~4 3 3.2
Tensile strength at 1 500 °C/GPa 2.5 2.3 - - -
E-modulus( RT) /GPa 300 200 - 350 420 300 200
E-modulus at 1 400 °C/GPa 250 80% -90% of - -
RT-value
Breaking elongation/% 1 0.7-1.5 0.6 1.0 1.5
Coefficient of expansion/ x 10 ¢ K 3~5 3.5 4 3.3 4.5
Density/g + cm > <5 2 3.1 2.7 2.5
Diameter/ j.m 10 ~ 150 8 ~14 10 14 12
Flexibility Good Good Medium Good Good
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Fig. 5 Oxidation behavior of SiC, Si3N,, Si; (B, ,C4oN; |,

and Si; (B, ; Cs 3 N3 ( ceramics powders under heating

rate 5 °C/min in flowing air.
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Fig. 6 Morphologies of oxide scales formed on (a) Siy (8BC, 5
N, o and (b) SiAly g4 Co g3 No o5 particles during oxida-

tion in air
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Fig. 7 TEM image of a cross section ( along fiber axis) of
the oxidized portion of a fiber heated at 1 500 °C

for 2 h in air indicating four distinct zones with

their electron diffraction patterns
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Fig. 8 Deformation curve of Si; B, (C4 3N, ( ceramics as

functions of time

AEAN [R) 3 A7 BOAS [R) e B2 BEA T 1 4 e A ik g i,



10 Hh R

9430 &

pia A IR K it A5 0 ) 5 72 S 3 RS I [ ) 485 o o 36
FEAK, HFEEE) 270 h A7SR B H B T3 AL R
FAASUEAE IS, JRRD SIBCN i %470 i A% 8 7 Bt I X Bsf [
FEA R 7 o AR ORI FR RIS 5L G R W i
EASBY BEISARL, AT DA AR MAE BOE HOR R o X TR A
BHA, AR 2 BB, W9 R 1
BB, AR N i 848 th AR BOPAT, s TR
BOGREZ)H 0.23 £0.04 M)/mol; 7E4E 2 By BE, AIRIE
JE T (IR A R AR LA S5 . TT R A R i TR
U8 P G it B T ) B 0 T RS O, A [ i R 8
TEK 200 h 5, KEEERK T 10" Pa - s, 3K FAH &
PEFIEA SRR . X TR MASAL, WG4 37 i
JEMRZ MR, THERIARAE 1 350 ~1 500 C W1} 48
TEIERE R 98 = 12 KJ/mol,  FbAE &b 725 M 258 1 1800 fig 2
I, IO AR AL PT B2 [ A HcAs il A S AL
TS B B bR v SRR B I IR] B JE KT R
SiBCN B % #4r ( HU iR AR PERE FT RE 5 A4 BH B R B L %
I RT3 BOH E ok SR T FLVE A o6, AR
U5 AR LI TR 4508 .

o ©1500 C
\ 01450 C
wB A1400 C
) V1350 C

-

o
&

ko)

o

]

©

o«
= .

5 10 ¥ .

N Ra

€ =

K] ol s

3 10° %

‘17\

10° 10° 10° 10°

P9 Sis 0By oCy 3Ny o BEEETE R IR EE T 195 72 2 2 il 2%
Fig. 9  Variation of the deformation rates, relative to time at

different temperatures with a load of 50 MPa
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