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High-temperature Oxidation of a Ti~15V-3Cr-3Sn—-3Al Alloy in CO, Atmosphere
Kiyoshi KUSABIRAKI, Yoshitaka FUKUDA and Shigeoki SAN

Synopsis : The oxidation of a Ti—15V-3Cr—3Sn—3Al alloy has been investigated in the temperature range of 1000K to 1400K in CO, atmosphere. The
results of optical microscopy, electron probe microanalyses and powder X-ray diffraction measurements on the oxide scales formed during
oxidation indicate that the scales consist of an external and an internal scale. The oxide phases and the carbide phase formed at 1100~ 1300K
are identified as tetragonal-TiO,, orthorhombic-TiO,, a-ALO;, V,0; and TiC. The oxides formed at 1400K are identified as SnO, together
with the oxides and the carbide described above. The parabolic rate laws were confirmed on the growth of the internal scale layer and the per-
meation depth of oxygen in the alloy with the apparent activation energies, 210 kJ/mol and 166 kJ/mol, respectively.
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Table 1. Chemical composition of a Ti—15V-3Cr—3Sn—3Al alloy (mass%).

v Cr Sn Al Fe

15.26 2.69 2.86 3,08

0.194 0.123 0.0068 0.012 0. 0076 Bal.
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Fig. 1. Cross section of a Ti—15V-3Cr-3Sn-3Al alloy oxi-
dized at 1300K for 72 ks in CO,.
S: Surface of a sample before oxidation
E: External scale
I: Internal scale
A: Alloy including an oxygen permeated zone

CO, FERIZ 81T B Ti-15V-3Cr-35n-3Al LE0EREL

3.2 A4 —IVORE
Hg2dﬂ%&&%ﬁ%uﬂm?ﬂﬁyA%iﬁnmJS
Bt U 7- K00 3BT I 0 S S T b 5. 36ksRILL 7=
A% TIRERCWISumDIELD A7 =L &R L T
50x#—»¢mm%z7—»&ﬂ%z7ww®ﬁmu%
Ef@two%&W%u@@mmmﬁﬁuﬁﬁﬁbtn@
EREBOMKIZCLZRDO aHARDEN D
I6ks 572 ks N E LIRS BB IR ->T, AT
DEL, BERDBERBOEATHEML T,
Hg3@ﬁﬁ%%$%ﬂ%ﬁﬂ@2&ﬁ@ﬁﬁﬁb

Fig. 2. Cross sections of a Ti—15V-3Cr-3Sn-3 Al alloy ox-
idized at 1100K in CO, for 36 ks: A and 72ks: B.
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Fig. 3. Cross sections of a Ti-15V-3Cr-3Sn-3Al alloy ox-
idized at 1200K in CO, for 36ks: A and 72ks: B.

133 I




. 134

SXC$@ Tetsu-to-Hagané  Vol. 87 (2001) No. 3

Fig. 4. Cross section of a Ti-15V—3Cr—3Sn—3Al alloy oxi-
dized at 1300K in CO, for 36 ks.
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Fig. 5. X-ray diffraction pattern of scales on a Ti—15V_
3Cr-3Sn-3Al alloy oxidized at 1300K for 108ks
in CO,.
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Fig. 6. Concentration profiles of Ti, V, Al, O, Cr and Sn
across a Ti—15V—3Cr-3Sn-3Al alloy oxidized at
1300K for 18 ks in CO,.
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Fig. 7. Effects of temperature on the thickness of internal
scale on a Ti—15V—3Cr-3Sn-3Al alloy oxidized in

CO,.
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Fig. 8. Effects of temperature on the permeation depth of

oxygen in a Ti—15V-3Cr-3Sn-3Al alloy oxidized
in CO,.
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Fig. 9. Arrhenius plots of parabolic rate constants for in-
ternal scale formation of a Ti—15V-3Cr—3Sn—3Al
alloy oxidized in CO,.
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Fig. 10. Arrhenius plots of parabolic rate constants for
permeation depth of oxygen in a Ti-15V-3Cr-
3Sn-3Al alloy oxidized in CO,.

Table 2. Diffusion coefficients of O, Al and V in titanium and rutile.

Temp. (K) Do(cnf /s) E (kJ/mol) diffusion Alloy Ref.
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