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Table 1 Oxidation temperature and time

Oxidation N .
temperature/‘C Oxidation time

1050 10 min, 30 min, 1h, 2h, 5h, 10h
1100 10 min, 30 min, 1h, 2h, 5h, 10h
1150 5min, 10 min, 30 min, 1h, 2h
1200 5min, 10 min, 30 min, 1h, 2h
1300 1 min, 2 min, 5 min, 15 min,
1400 5 min

1500 5 min
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Table 2 Peeling-off time of the oxide layer at different

temperatures
Oxidation temperature/'C - e&1ing-off Peeling-off
starting ending
1050 1h 5h
1100 1h 5h
1150 30 min 2h
1200 30 min 2h
1300 5 min -
1400 - 5 min
1500 - 5 min
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Fig.1 Macrographs of Ti40 alloys at 1200 °C: (a) surface layer at
30 min and (b) sub-surface layer at 2 h
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Fig.2 XRD patterns of Ti40 alloys: (a) surface layer and

(b) sub-surface layer
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Fig.3 SEM images of surface layer (a~d) and sub-surface layer (e~h) on Ti40 alloys: (a) 1050 ‘C/10 min, (b) 1150 ‘C/10 min, (c) 1200 ‘C/10
min, (d) 1400 “C/5 min, (e) 1050 ‘C/10 h, (f) 1150 ‘C/2 h, (g) 1200 "C/2 h, and (h) 1400 ‘C/5 min
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Fig.4 SEM images of Ti40 alloys profile morphology and oxide layer thickness: (a) 1050 ‘C/10 h, (b) 1200 “C/2 h, and (c) 1400 ‘C/5 min
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Fig.5 EDS analysis of Ti40 alloys in profile: (a) 1200 ‘C/2 h and (b) 1400 ‘C/5 min
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Super-high Temperature Oxidation Behavior of Ti40 Alloy

Li Xusheng'?, Mao Xiaonan?, Xin Shewei®, Zhao Yongqing?, Li Qian? Zhou Wei ?, Ge Peng?
(1. Xi’an University of Architecture and Technology, Xi’an 710055, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The oxidation behaviors of Ti40 alloy in the temperature range of 1000~1500 <€ were investigated. The microstructure and
element evolution of the oxide surface and from surface to matrix were determined by SEM, OM, XRD and EDS. Results show that V,0s
evaporates and then the TiO, grains grow on the oxide surface. At last, the oxide film cracks and peels off due to the growth stress
exceeding the oxide film strength. After the oxide layer peels-off, the sub-surface turns into the oxide surface, which is constituted of
Cr,03and TiO,, increases the density of oxide layer markedly. The new mixture oxide surface has a good ability to resist oxidation. An
enrichment zone of V and Cr exists between the oxide layer and the matrix. The mixture oxide layer formed by Cr,O; and TiO,, and the
enrichment zone of V and Cr elements prevent the oxygen element from diffusing after the oxide film peeling-off.

Key words: Ti40 alloy; super-high temperature oxidation; Cr,O3
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