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Fig. 1 Non-isothermal oxidation kinetics curves of SiIBNC;/
SiBNC composites under 800-1 500 “C after

non-isothermal oxidation of 1-3 h



& AD . 45 . SIBNC/SiBNC B % &2 & bkt S e P ik

< 479 -

SiC(s) +20, (g)—>Si0, (s) +CO, (g (8
Slg N4 (S)_'_O. 75()2 (g)*l. 5512 NZ()(S)+O. SNZ (g)
9

Si0, + xB,0;— SiO, « 2B, 0, (10)

0L, 24 800 ~1 000 °C M 4 fk 2% H F83k 3|
2. 4wt ~ 2. 5wtV 43 B B P2 0k B SiBNC,/
SIBNC & & b Ak 26 A B BUA R0 A AL DR 4 s, 56
s BRSO AR T R e, R
SiBNC;/SiBNC & & # k3t v [/ b i 19 S84k 2
(LA K6, [ B, C # A b4 1 B, O (I
(7)), SIBNC;/SiBNC & & # B v il B 1) 2k &
REMEWEE MR, BEHR 900 ~
1000 ‘CH}. B2 4k 0] B9 34, SiBNC,/SiBNC
MR LT & AR, BEEE BO, Xt
SIBNC;/SiBNC & & # kHiE 2] T & L R 5 2 1EH .
i e 1 000~1 300 °C B Bl iy . SiBNC;/SiBNC
A MO R E R RS I, 3R A O Y I R R A
1000 ‘CHF, B,O; FFta#8 %, il BUE AL IR 32
MIREIR . SIBNC;/SIBNC & & # kF K 25 S A0 O 47 i
KEWHE., M#E BO, Wit—F# %, SiC. SN,
2 Sh P AL (L 8) L K (9)) ., T H7E B,O,
[ AFAERIIE B0 R 2 Bl AR AR W) 2 K A OB AR K
Tha A R @R AR B 3 SO, - 2BO;
LR C10)) o Az BBl Ak 1% 5 4 288 19 ] Rk SCmT 4100 il
B, O, WL, BRASHAE 1 300~1 400 C &k
Bt SIBNC;/SIBNC &M R I EIN S . MiE A
Ak 4b RIS B Ak S T 2 1 400~1 500 °C, il Tl AE
MR B AW R AN Z R EEE T,
[ B A B B, O; F1 SiO, B4 & » SiBNC;/SiBNC &
MBI, HR I B R RN, 4
F 0. 1wt% ~ 0. 2wt%, 1 500 C & 4k 52 5,
SIBNC & & # B & 1k 2k & %l 2. 54wt) ~
2.62wt% . FHIH %M SIBNC,/SiBNC & 4 # FHE
1500 ‘CFEA RIFHHUEIMIERE.
2.2 |k AE

XF T SiBNC,/SiBNC & &8k, 75 H 4 Ak
FNF 65wt o, K5 E AL A BLIE

=kt (1D

T SR RS TR AR BE A O R AT A BT 2
SR, SiBNC,/SiBNC & & # L& 1k 5 5 2

1n<u>:f%+lnA+lnt (12)

ny

A A SHERHT N 75 E. bS8 AL R BT AL RE, T/
mol; T RAXTREE . Ks R AR, e E Ak
] 2 60 min, HU SiBNC;/SiBNC & & # $H7E A JH
I EE (800~1 200 “C) R4 1 h iR B X, hE
2 1 ARE RS AT A ik 2T 4E AL S Y TG AL R . SIBNC,/
SiBNC & & ¥ Bk 800~1 200 °C & 4k Arrhenius f
LA 2 i, Ho, Ey S 800~1 000 °C i A 4
i AERE s £, 9 1 000~1 200 °C i iy &AL 5 AL RE .
Al L, Arrhenius & IF AN R — K HL, HAHH
£ 900~1 000 CZ ], 1 000°C J7 4 13 fL fig i
R BH ot I 48 A R 198 142 5 1 SIBNC, /SiBNC &
B MR BT AL T RE

-3.66

E,=2.78 kl/mol

-3.68 /

-3.70 F
T 372} u £,=4.83 kJ/mol
=
£ 3741 /

-3.76 -

m Test plot
-378F Fitting curve n
—380 L L L 1 1
0.65 0.70 0.75 i 0.80 0.85 0.90 0.95
7/(10°K™)

[’ 2 SiBNC;/SiBNC & & #1# 800~1 200 °C 41k
Arrhenius £k
Fig. 2 Arrhenius curve of oxidation of SiBNC;/SiBNC
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Fig. 4 XRD patterns of SiBNC;/SiBNC composites before and

after oxidation under different temperatures for 3 h
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Fig. 3 Micro morphologies of SIBNC;/SiBNC composites before and after oxidation under different temperatures for 2 h
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Fig.5 Effects of oxidation temperature on density and

porosity of SiIBNC;/SiBNC composites
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Oxidation resistance of SiBNC,/SiBNC ceramic composites

KE Shengbao, LLIU Yong, ZHANG Chenyu, WANG Huifeng, HAN Keqing,
TENG Cuiqing, YU Muhuo*
(State Key Laboratory for Modification of Chemical Fibers and Polymer Materials, College of Materials

Science and Engineering, Donghua University, Shanghai 201620, China)

Abstract: Using N-methylpolyborosilazane (PBSZ) as precursor, SiBNC fiber (SiBNC;) as reinforcement fiber,
SiBNC;/SiBNC ceramic composites were fabricated by precursor polymer pyrolysis conversion and hot-press sinte-
ring method. The evolution of oxidation mechanism and kinetics of oxidation behavior of SiBNC;/SiBNC composites
were investigated by non-isothermal oxidation tests under 800-1 500 ‘C for 1-3 h in air. The morphology and phase
of SiBNC;/SiBNC ceramic composites before and after oxidation resistance were analyzed by means of SEM and
XRD. The density, porosity and mechanical properties of composites were tested by Archimedes drainage volume
method and three point bending test method. The results show that SiBNC;/SiBNC ceramic composites possess of
outstanding oxidation resistance and high temperature stability. The prepared oxidation film can effectively block the
entry of oxygen, and effectively fill the crack in SiBNC;/SiBNC composites and hole defect. The SiBNC;/SiBNC
composites possess of high temperature self healing performance. The density of SiBNC;/SiBNC composites can be
improved after oxidation, which can enhance the three point bending strength largely. As the density increase from
1.67 g/cm® to 1. 86 g/cm®, porosity decreases by 41% , bending strength inceases from 7. 51 MPa to 26. 54 MPa.

Keywords: SiBNC; ceramic composites; anti-oxidation; self healing; fiber reinforcement





