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Using Tyranno fiber containing 13% O (T-2), suppres-
sion of pyrolysis with oxide film was investigated at
temperatures from 1573 to 1773 K. The gas stream was
changed to Ar, immediately after an oxide film of a
given thickness was formed on the fiber in 0;. At tem-
peratures lower than 1723 K, the pyrolysis was sup-
pressed. The core fiber crystallized slightly, and the
oxide film changed from amorphous silica into cristoba-
lite. The tensile strength was 1.26 to 1.45 GPa when
treated at 1723 K. At 1773 K, the oxide film disap-
peared, and the core fiber decomposed completely to g-
SiC. The resulting fiber was too weak to measure the
strength. These results were compared with those ob-
tained in Tyranno fiber containing 18% O (T-1) and
Nicalon fiber (NL200).

Key-words : Amorphous SiC fiber, Suppression of pyrolysis,
Oxide film, Crystallization, TGA, Tensile strength

1. #

RALT A BREMHEZSBER S I v 7 ZAEEEM
RO & LTEETH S, BE, BAETHERINT
WA EHMET SI-C-0 % (BAH—RVEL, —Hhov) kRO
Si-Ti-C-0 % (FHEER, 5 /) OWMETH 5.
N6 OMAET SiIC DIEFERIE L DV S VWRER T LD
DEOMELEEGEA TS, Lk, FORKMESIESE
THAH. LD TERTEALZETHY, Si0 & CO %
FE L GBI R E T B-SIC R U TiC ~ & f5
LT ABGERETT 5. TORBR L LT, MiEomER
EZLUET 5. MHEORRBRE R 57201, 20
BO R A HERE 2R SN 0 5.

FITE 2 ONHDIBG RN B REA & 7x 5 e
FRBERTHTETHLH. TOTEE LTRSS AR
BERELINS2H 503, ki, MEREICT—F 1
VIR LT, BOMRIC XD SI0 & CODRELT
ZIAOGFTETH L. IO\, CVD-SIC a—5 4
VI BY O RUBICEE S OB BN TH 5 &5
SNTWa. &I, BB L 5@t a—5 47
IXEAIC P OfEEICT 25 E LTEETH S, Lich-
T, EHELIIMELEECHERE L-F5/ (18%0)" KU =
A1m/ (NL200, NL400)® OB EZEBHC >\ TR T X

il

(.

204

J7z. L L, BB EeBEINEEANLEIBILLEEZDN
L. APHETIE, BERTTRSE Lz O X VEBREENME
WIZ it (13%0) ICEMLEIEZ TR S ¢, B4R
ZEBICOWCTHANL. /-, FOBERYT 5/ Hhit
(18%0) PV R U= A1 i (NL200)8 DOF5ER & Hilk - #
L7

2. EHE

AEEBITHE L7 RALS A T2 =R o Si-Ti-
C-0 Rtk (5 /it T-2) Th 5. s & LH
W/eF 5 /) T-1 U=y NL200 (HA 7 —R 8L,
Si-C-0 Rffif) &80T, BMMEOBRIEE, LMK
BERRUOEEZR1IRT. NSO O, FHES
PO, 5l&fE Ar REKAIC IS % B %
1T-C, BBALEIE D RAL A R DB iR % I 4 5
THRIZOW TN,

Bt - BRI & A RBHEOBERZLOBIEIC W 7 BK
FRET a7 ROK THER HERRE & R\ 1 Fa T
HETHEGUF (VU azy MF) ORI NTWA.

BEEAM OMBMEIT Ar FRFASK A 1073 K 123.6 ks A 2L
HLT, YA VRSO ED#BE LK.

FI3ecm ORI Lc 1g OMMEAEA L-< 7%
VT BOERRFHCERR LT, FIieDBEICHE LY
Oy MEHBEEICHRT. PES 58.3x107° md/s DI
BTO #i@AI T, MM es. IE0EER

Table 1. Various properties of amorphous SiC fibers.
Fiber Heat treatment Composition Diameter | Density
temperature, T/K d/ um o/Mg
Tyranno T-2 1573 SiTio. 02C1. 3300. 44 8.5 2.38
Tyranno T-1 1573 SiTio, 02C1. 4000. 64 8.5 2.33
Nicalon NL200 1573 8iCy. 2000, 41 15 2.55
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Fig. 1. TGA curves of fiber T-2 heated in Ar after oxidation of 100-AW/W,=1.5 at temperatures from 1573 to 1773 K.
Fig. 2. TGA curves of fiber T-2 heated in Ar after oxidation of 100-4W/W,=2.5 at temperatures from 1573 to 1773 K.
Fig. 3. TGA curves of fiber T-2 heated in Ar after oxidation of 100-AW/W,=1.5 at temperatures from 1573 to 1723 K.
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Fig. 4. X-ray diffraction patterns of fiber T-2 heated in Ar after
oxidation of 100-4 W/ W,=1.5 at 1573 K (A), 1623 K (B), 1673
K (C), 1723 K (D) and 1773 K (E). Peak a: cristobalite, peak b:
rutile, peak c¢: p-SiC, peak d: TiC.
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Fig. 5. X-ray diffraction patterns of fiber T-2 heated in Ar after
oxidation of 100-4W/W,=1.5 at 1573 K (A), 1623 K (B), 1673
K (C) and 1723 K (D). Oxide film was eluted with HF+NH,F.
Peak C: g-SiC.
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Fig. 6. SEM photographs of fiber T-2 heated in Ar after oxida-
tion of 100-AW/W,=1.5 (A, B, E, F) and 2.5 (C, D, G, H) at
1723 K. E-H: Oxide film was eluted with HF +NH,F.
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Fig. 7. SEM photographs of fiber T-2 heated in Ar after oxida-
tion of 100-AW/W,=1.5 (A, B) and 2.5 (C, D) at 1773 K.
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Fig. 8. Depth profile of components in original fiber T-2 (ana-
lyzed by AES).
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Fig. 9. Depth profile of components in fiber T-2 heated in Ar af-
ter oxidation of 1004 W/W,=2.5 at 1723 K (analyzed by AES).
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Fig. 10. Tensile strength of fibers heated in Ar after oxdation at
temperatures from 1573 to 1773 K. a: T-2, 100-4 W/ W,=1.5, b:
T-2, 100-4W/Wy=2.5, ¢: T-1, 100-4AW/W,=1.5, d: NL200,
100- AW/ Wy=1.5, e: T-2, 100-4 W/ W,=0.
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Fig. 11. X-ray diffraction patterns of fiber T-2 heated in Ar af-
ter oxidation of 100-4 W/W,=1.5 (A, C) and 2.5 (B, D) at 1673
K. A, B: Oxide film was eluted with HF +NH,F. Peak a: cristoba-
lite, peak c: g-SiC.
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Fig. 12. X-ray diffraction patterns of original fiber (A, B) and
fiber heated in Ar after oxidation of 100- AW/ W,=1.5 (C, E) and
2.5 (D, F) at 1673 K. T-1: A, C, E, T-2: B, D, F. C, D: Oxide film
eluted with HF + NH,F. Peak a: cristobalite, peak b: rutile, peak
c: B-SiC.
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Fig. 13. TGA curves of T-2 and NL200 heated in Ar after oxida-
tion of 100-4W/W,=1.5 at 1673 and 1773 K.
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Fig. 14. X-ray diffraction patterns of NL200 (A, C) and T-2 (B,
D) heated in Ar after oxidation of 100-AW/W,=1.5 at 1673 K.
(A, B) and 1773 K (C, D). Peak a: cristobalite, peak b: rutile,
peak c: -SiC.
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