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Oxidized characteristic and oxidized mechanism of TaC coating

LI Guo-dong, XIONG Xiang, HUANG Bai-yun, ZENG Yu-lin

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The oxidized characteristic and oxidized mechanism of TaC coating at different temperatures were studied
through oxidation in air, ultra-high temperature ablation by oxyacetylene torch and so on. The results show that TaC
starts to be oxidized at above 508 C, TaC oxidation product is hexagonal Ta,0O3 solid solution at 508—690 °C. The solid
solution transforms into the orthorhombic Ta,Os crystal at 690—900 °C. The oxidation product is orthorhombic Ta,Os at
900— 1 500 ‘C whose shape is chapped or porous sintered condition, and the isolation protective film to the TaC coating
is not formed. The partial Ta,Os liquid phase and the Ta,Os orthorhombic coexist after oxidation on the surface of TaC
coating at 1 500 ‘C. The massive Ta,0s melt fluid film occurs by ultrahigh temperature ablation of oxyacetylene torch at
2 300 ‘C. With good wettability between Ta,0Os melt body and TaC coating, the oxidized mechanism of the TaC coating
becomes into oxygen dissolution-diffusion control mechanism through the melt from the interface reaction control
mechanism between oxygen and TaC coating without Ta,Os melt at low temperature.
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Fig.l1 DTA-TG curves of TaC powder oxidized in flowing air
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Fig.2 XRD pattern of TaC powder oxidized at 690 C
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Fig.3 XRD pattern of TaC coating oxidized at 900 'C
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Fig.4 SEM images of TaC coating before and after oxidation: (a) Surface of TaC coating before oxidation; (b) Transect of TaC

coating before oxidation; (c) Surface oxidized of TaC coating at 1 000 ‘C for 10 min in flowing air; (d) Part surface of Fig.4(c)
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Fig.5 SEM images of TaC coating oxidized at 1 200 C for

10 min in flowing air
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Fig.6 SEM images of TaC coating oxidized at 1 500 C for 10 min in flowing air
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Fig.7 XRD patterns of TaC coating oxidized in flowing air
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Fig.8 SEM images of TaC coating ablated in oxyacetylene
torch at 2 300 °C for 60 s: (a) Surface; (b) Transect
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Fig.9 XRD pattern of TaC coating oxidized at 2 300 C in

flowing air
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Fig.10 Surface images of SiC coating oxidized at 1 500 ‘C

for 30 min
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