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Sudy of the Oxidation Dynamics of Ti-Zr O, Metal-ceramics

L1 Wen-chao ~, TEN GLi-dong
(Univ. of Sci. and Techn. Beijing, Beijing 100083, China)

Abstract : Theoxidation dynamicsof hot-pressed Ti-ZrO, meta-ceramics with the compostion
of 50 vol. % Ti and 50 vol. % ZrO, has been studied. Thermodynamic analyss shows that Ti
could react with O, but not with N, in the oxidizing process of Ti-ZrO, compodtes at 0.1 MPa
ar. The oxidation dynamic behavior of Ti-ZrO, compostesis analogous to that of pure Ti. The
activation energy for the oxygen diffuson in Ti-ZrO, compostes is higher than that in Ti lu
tions, for the presence of ZrO, restrains the oxygen diff uson in Ti-ZrO, composites. At early stage
the oxidation of Ti-ZrO, compodtesfollows a parabolic rate law between 700 and 1 000 . The
main reaction productsin the oxide scale are rutile modification of TiO, with little amount of Zr-
TiO,4 determined by XRD and TEM. SEM observations show that there are two kindsof cracksin

the oxide scale. Oneexistsat the ZrO,/ Ti interfaces arisng from the therma expanson mismatch
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between ZrO, and Ti or TiO,. Theother kind of cracks resulting from the therma expanson mis
match between the oxide scale and the substrate isoften paralel to the sample surface. The pres
ence of ZrO, in Ti-ZrO, composites can restrain the extenson of the seoond kind of cracks.

Key words: Ti-zro, system, Metal-ceramics, Reaction thermodynamics, Oxidation dynam-
ics, Microstructure.
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