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High Temperature Oxidation Behavior of Ti;SiC,
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Abstract

Ti;SiC, material was synthesized via the powder metallurgical route, and oxidation tested between 900
and 1200°C in air for up to 100 hr. The oxidation of Ti;SiC, material resulted in the formation of TiO,
and Si0,, accompanying the evolution of CO or CO, gases from the initial stage of oxidation. The oxidation
resistance of Ti;SiC, mainly owes the protectiveness of highly stoichiometric SiO,. During the initial stage
of oxidation, the dominant reaction was the inward transport of oxygen into the matrix. As the oxidation
progressed, an outer TiO, layer and an inner (TiO, + Si0O,) mixed layer formed. Between these layers and
inside the oxide scale, numerous fine voids formed. Numerous, fine oxide grains formed at 900°C developed
into the outer coarse TiO, grains and an inner fine (TiO,+ SiO,) mixed grains at the higher temperatures.
The oxidation resistance of Ti;SiC, progressively deteriorated as the oxidation temperature increased, forming
thick scales above 1000°C. The outer coarse TiO, grains formed above 1100°C grew rapidly mainly along (211).
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Fig. 1. AES depth profile of Ti, Si, Pt and O after
oxidation at 900°C. (a) 2 min, (b) 4 min. The
sputtering rate is 50 nm min™ for reference Ta,0Os.
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Fig. 2. Ti;SiC, after oxidation at 1100°C for 48 hr in air. o2 §i0,= AeMoz el

(a) cross-sectional SEM image, (b) Ti map, (c) Si

O (0] ()
map, (d) O map, (e) C map, (f) Pt map, (9) ¥ 3E TESICAUE 1100°CM SAZheet 4
enlarged view of the outer and inner oxide SIS do) FdA EAAREA, 7jFe FHS
layers. A|7F50l 2AbEIA| A = 2AkslEhfle] RS &

Fig. 3. EPMA analytic results of the scale formed on Ti;SiC, after oxidation at 1100°C for 5 hr. (a) cross-sectional
image, {b) Ti map, (c) Si map, (d) C map, (e) O map.



A Q/=EHFE3] 37 (2004) 360-365 363

& AUtk AstEhfelA TiOq= AAMH oz REs)
2 e, SioE YF-Soe P HESA EX
ol Jon, gies S Fet) st

Fig. 4. SEM fractography of the scale formed on Ti,SiC,
after oxidation for 100 hr. (a) 900°C, (b) 1100°C.
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Fig. 5. SEM top view/EDS spectrum of the oxide scale formed on Ti,SiC, after oxidation for 100 hr in air. (a) 900°C,
(b) EDS spectrum of area X, (c) EDS spectrum of area Y, (d) 1000°C, (e) EDS spectrum of (d), (f) 1100°C,
(g) 1200°C.
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Fig. 6. XRD pattern of oxide scale formed on Ti,SiC,
after oxidation in air. (a) 900°C/100 hr, (b) 1100°C/
100 hr, (c) 1200°C/20 hr, (d) 1200°C/100 hr.
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Fig. 7. EPMA image and elemental line profiles of the
oxide scale formed on Ti;SiC, after oxidation at
900°C for 100 hr.
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Fig. 8. Variation of thickness of the scale formed on
TizSiC, as a function of oxidation temperature and
time.
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