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Effect of TiC addition on oxidation behavior of
TiC/316L composites and its mechanism
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Abstract: TiC/316L stainless steel composites with different particle contents were prepared by powder metallurgy. The
isothermal oxidation behavior of TiC/316L composites sintered at 800 ‘C in air was investigated. The effect of TiC on the
oxidation behaviors of composites and the mechanism of TiC during the oxidation of composites were analyzed. The
results show that the oxidation layer formed on the surface of samples mainly consists of TiO,, Cr,O;, Fe;04 and FeCr,O,.
TiC additions result in the formation of Cr-ion-riched oxide film which is beneficial to improving the oxidation resistance
of the composites. However, the composites with too much TiC additions cause the agglomeration of TiC particles, which
results the generation of a large quantity of gas formed by the TiC oxidation react in the particle gathered area, thereby
reduces the densification of oxidation film, and causes the deterioration of the oxidation performance. Compared with
other specimens, the composites with 10%TiC additions possesses excellent oxidation resistance.
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Fig. 1 Oxide curves of composites at 800 ‘C
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Table 1 Parameters of oxide dynamics curve of composites at
800 C

Composite k, n
316L 2.125 1.543
2%TiC/316L 1.751 1.720
5%TiC/316L 1.320 1.862
10%TiC/316L 0.651 1.901
15%TiC/316L 1.028 1.897
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Temperature/K
Reaction (3)  Reaction (4)  Reaction (5)  Reaction (6)  Reaction (7)  Reaction (8§)  Reaction (9)
973 —301.811 —377.296 —400.276 —401.675 —494.808 —585.389 —523.256
1023 —293.11 —369.051 —392.861 —395.129 —490.693 —577.017 —510.259
1073 —284.434 —360.775 —385.409 —388.517 —486.587 —568.661 —497.029
1123 —275.782 —352.484 —377.941 —381.876 —482.491 —560.321 —483.585
1173 —267.152 —344.192 —370.467 —375.228 —478.404 —551.992 —469.937
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Fig. 3 XRD patterns of oxide layer of composites after
oxidized at 800 ‘Cfor 8 h
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Fig. 4 Morphologies of oxide scales formed on composites after oxidized for 8h with different additions of TiC: (a), (a’) 316L; (b),
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