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Abstract

The oxidation behavior of Ti-Nb alloys was studied in dry atmosphere. After vacuum arc melting and hot
rolling treatment, Ti-Nb alloys were oxidized at 450°C~750°C. The oxidation behaviors between matrix and
oxide scale were analyzed by SEM, XPS and XRD. Ti-Nb alloys had higher oxidation resistance than pure
Ti at 750°C. XPS analysis of oxide film revealed that TiO, oxide was formed on the top of surface. The weight
gains during the oxidation increase rapidly at temperature above 600°C which obey the parabolic law.
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Table 1. The results of EDS analysis on the area shown

in Fig. 2
Point Ti(wt.%) | Nb(wt.%)| Phase Alloy
1 100 -
a CPTi
2 100 -
3 98.12 1.88
o
4 97.81 2.19 ]
Ti-3wt.%Nb
5 92.36 7.64 B
6 91.54 8.46
7 90.18 9.82
o
8 89.54 10.46 )
Ti-20wt.%Nb
9 77.16 22.84 B
10 76.82 23.18
11 61.26 38.74 )
B Ti-40wt.%Nb
12 62.18 37.82
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Fig. 2. SEM mlcrographs of Ti alloys (a) CP Ti (b) Ti-3Nb (c) Ti-20Nb (d) Ti- 40Nb(

%).
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Fig. 3. TGA curves of Ti alloys as a function of oxidation
temperature.
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Fig. 5. X-ray diffraction patterns of Ti-20Nb alloy oxidized
at (a) 400°C (b) 650°C (c) 750°C for 30 min.

Fig. 4. SEM micrographs of Ti(a,b,c) and Ti-20Nb(d,e,f) alloys, All specimens were oxidized at 400°C(a, d), 650°C(b,

e) and 750°C(c, ).
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Fig. 6. SEM mlcrographs and line-profile result of cross-
sectional oxide scale of Ti(a) and Ti-20Nb(b)
alloy oxidized at 650°C for 120 hr.
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Fig. 7. The ESCA result of CP-Ti alloy. All specimens
were sputtered with Ar ion for 0 sec. (a) and 30
sec. (b) before analysis.
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Fig. 8. The ESCA result of Ti-20Nb alloy. All specimens
were sputtered with Ar ion for O sec. (a) and 30
sec. (b) before analysis.
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