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Oxidation Behavior of a New 650 °C High Temperature Titanium Alloy
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Abstract: The oxidation behavior of a new 650 °C high temperature titanium alloy Ti650 at 600 ~700 °C was studied.

The law of the oxidation kinetics was studied by oxidation weight gain test. The phase structure and surface morphology

of the oxide film were analyzed using X-ray diffraction ( XRD) and scanning electron microscopy (SEM ). The

influence of oxide scale on mechanical properties was also tested. The results show that the oxidation process of Ti650

alloy can be divided into initial oxidation stage (<50 h) and stable oxidation stage (50 ~100 h). At the initial oxida-

tion stage, the mass gain increases rapidly. When the oxidation time exceeds 50 h, the oxidation speed slows down and

tends to be stable, and the oxidation enters a stable stage. The oxidation reaction index n of Ti650 alloy is greater than

2 which indicates that Ti650 alloy has a good oxidation resistance below 700 “C. The oxidation product of Ti650 alloy

is mainly TiO, in granular form. With the increase of oxidation temperature and oxidation time, TiO, particle

size increases.
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Fig. 1 Microstructure of Ti650 alloy as forged
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Fig. 2 Curves of mass gain of Ti650 alloy specimens
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Fig. 3 InAm~—In¢ curves of Ti650 alloy
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Fig. 4 XRD patterns of oxidation layers on Ti650 alloy
specimens surface under different oxidation condi-
tions: (a) at 600, 650 and 700 °C for 100 h;
(b) at 700 °C for 10, 20, 50 and 100 h
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Fig. 5 SEM morphologies of Ti650 alloy specimens surface under
different oxidation conditions: (a) 600 °C, 100 h;
(b) 650 °C, 100 h; (¢) 700 C,20 h; (d)700 °C, 100 h
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Table 1 Room temperature tensile properties of Ti650 alloy
Specimen R, /MPa Ry,/MPa  A/% 2/ %
Original specimen 1090 981 9.0  21.0
a specimen 1070 971 3.0 5.0
b specimen 1071 990 3.5 5.5
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