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Oxidation kinetics of imr situ synthesized Ti(/ Ti matrix
composites at elevated temperature
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Abstract: The isothermal oxidation behavior of TiB/ Ti matrix composites (TMCs) at 550, 600 and 650 C in air
was investigated. The reaction products of the oxidation scale were examined by XRD. The surface morphology and
cross-sectional microstructure of the oxidation scale were analyzed by SEM. The isothermal oxidation kinetic curves
mainly follow parabolic rate law. An oxidation scale mainly consists of rutile TiO2. No other oxides are observed
within the oxide scale. The addition of TiB can improve the oxidation resistance of TM Cs. Moreover, the content
increase of TiB reinforcements can decrease the overall oxidation rate of TM Cs at 550, 600, and 650 C. It is attrib-

uted to the formation of thin and dense oxidation film.
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Table 1 Compositions and reinforcements

volume fraction of TiB/Ti composites

Sample w(Ti)/ w(B)/ Volume fraction
No. % % of TiB/ %

TMCsl 98.51 1.49 8

TMCs2 98. 13 1.87 10

Pure Ti 100 0 0

RS E LA P T ER AR, Ak
W E 25128 550, 600, 650 C. &KE 10 h K M
PR ECH, fETRETRA AR =R, ERHRRK
&, RN ks .

MEEF E&PIE T R~FH 2 mm x 2 mm x
1 mm PR, S WG E MG £ iR & AH T
MB(OLYMPUS BX51M) FHEAT HI4h E AL R A M
g2 AR E 2 Bk 550, 600, 650 C, [HE AL
4h.
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SEM 515) W52 f8 i 48 4k Ji5 1FF 2% 1 A0 9 351 T i B
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kV, A 20 mA .
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Fig. 1 Variation of Gibbs free energy ( AG) vs

temperature for reactions (1) and (2)
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Fig.2 Relationship between mass gain and reaction time in air at 550, 600 and 650 C for 300 h
(a) = TMCsl; (b) —TMCs2; (c¢) —Pure Ti

B3 SRS AR R S AR AL 5 T
Fig.3 HTOM results of TMCsl at 600 'C
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Fig. 4 Morphologies of outer surfaces of
TMCsl(a), TMCs2(b), and pure Ti(c)
oxidized in atmospheric air at 600 C for 300 h
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Fig. 5 XRD spectra of TMCsl oxidized at
550, 600 and 650 C for 300 h
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Fig. 6 SEM images of oxides on cross-section of
TMCsl(a), TMCs2(b), and pure Ti(c) after
oxidation at 650 C for 300 h
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