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Fibers during Sintering Process
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Abstract: The transformation from SiCO(Al) fiber to SiC(Al) fiber by high temperature heat-treatment was studied.
The characteristics of SiC,O, decomposition and effects of different heating approaches on microstructure and densifi-
cation processing of SiCO(Al) fibers were investigated. It was found that SiC,O, phase typically decomposed at tem-
perature ranged from 1430°C to 1850°C. The SiC,0, phase in the core area of fiber could not be eliminated com-
pletely by continuous heat-treatment, even at the temperature as high as 1800°C. Furthermore, large pore faults and
grain coarsening tended to generate in the fibers due to over-high decomposition rate, which led to loose structure of
fibers. By contrast, static heat-treatment could increase the degree of SiC,O, decomposition. The SiC,O, phase could
be completely removed when the fibers were heat-treated at 1650°C for 1 h, and big pores and heterogenous grains
were suppressed. Finally, densified SiC(Al) fibers with large B-SiC grains could be achieved after sintering at 1900°C.
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Tablel Chemical compositions of SICO(AI) fibers

Sample Si/wt% C/wt% Al/wt% O/wt%

SiCO(Al) 54.69 35.03 0.57 9.71
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Fig. 2 Oxygen content and B-SiC crystallite size of SiCO(Al)
fibers vs. heated temperature
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Fig. 3 SEM micrographs of SiCO(Al) fibers after continu-
ously heat-treatment at 1800°C

(a) Surface (x8000); (b) Cross-section; (c¢) Surface (x30000); (d) EDS
pattern of coarse grains on fibers
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Fig. 5 Oxygen content of SiCO(Al) fibers vs. holding time at

various temperatures
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Fig. 6 Surface morphologies of SiCO(Al) fibers after heat-
treatment at different temperatures for 1 h

(a,b) 1450°C; (c,d) 1550°C; (e,f) 1650°C; (g,h) 1700°C
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Fig. 7 *°Si-NMR spectra of SiCO(AL) fibers after heat-treated
at 1650°C for 1 h
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Fig. 8 XRD patterns of SiCO(Al) fibers after heat-treatment
under different conditions

(a) 1650°C-1h; (b) 1700°C-1h; (c) 1800 °C -continuously heat-treatment



%12 W WO, %

A1 SiC,0, A3 i T3 3R SICO(A 2T 4l g 45 S0 AL ¥ 52 1R 1325

B-SiC &5 il ] LA 21 78 73 1R Y K I 1]
2.4 SiC,O, HH 7 B3 SRR A B % LB #2 M
T Yk SiC,0, FHAE I 4 B A BE A F T UK
Dol SN OO By RN X LT A o
Yeg vk pedi Bom A . Pk, AU 1650, 1700°C
AU S A YEIEAT 1900°CHELs 520, BT 13 £ 4ol
TESE 9 Fion. B 9(a). (b)E7n, K SiCO(Al)
HYEAE 1650°C T ALBESE /K SiCO, AHAM i, FHAE
1900°Chedh, Aeg 32 RASUKI . &g i B Fiks
TIE(P) SIC(AL) 274k 2F 43 1 52 BT K 1) 45 it ke,
I BRI . HE, M58 SiC0, AH 4 fifii
JE ok 1700°C, 4REELE 1900°C NReZhINt, HLAR 4G i i
WL gk 2L K, ARBURLZ [R5 b7y 25, FEAS L 4 4
AP N i o X ST H T SICO(AN)ET Y £ 15 AN
NoEk SiC0, IR IG, LRI LS. 45 5
R NFVRAL RS AF 8. 1700°C N kb3, B
P £ o 5L T 45 R AR, FHURNARE, 4y
mm b SILET R R R I HLT P AR AR AL
Lgh ok ], R K. Emil bt i
o, DL ERFIER S5 R ALERY . SR AL, A
) 15 B0 AT S 45 BT, T YEAE 1650°C R 5E Koy
filt, FITAS S MR R TR 4 B Ak
zr FRTIR, BETTSEHL SiICOADET4E T SiC(Al)
4%%%% [Fi) BN 57 ey il Ak B 2 b B0 25 R )
SRR . MO EETT I, LRYED SiCL0, Al 43 iR
FERAELE 1400~1850°C, HALBRELE =T 1600°C
I, SiC,O, #1 A4 REM R 5E ) s 80 )2 71, 16—

o | TR
e A
- dray '_l') L
B B A 5
WA
Wb G S
ol =t
¥ o LY .
g e
3 : T
A T il

3 a
o Y I [.Ill'l
“~ a i_‘~ —_—

td)zx n.J '?;"' "4
in --i\“ii..ﬁ-f\‘ \c a’i’ 3*‘52;.
: J”Hfﬁ

: ?ﬂ L%, S

i RSty W ol 5"

Y. W T P2

ik B fak g . 1 um
g _‘-ft —

Bl 9 SiCOADZTHELE ANl BE AR LS P28 1900 Che4s Iifs
SIC(ADAT 4K I TS

Fig. 9 Surface morphologies of SiC(Al) fibers prepared from
SiCO(Al) fibers preheated at different temperature and then
sintered at 1900°C

(a,b) Preheated at 1650°C; (c,d) Preheated at 1700°C
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