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Characterization of Oxide Scales Formed on TiAl-W-Zr Alloys
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Abstract A Ti47Al11.7W-3.7Zr alloy was oxidized between 900°C and 1050°C, and the oxide scales formed were
studied. The oxide scales consisted primarily of an outer TiO; layer, an intermediate Al;Os-rich layer, and an
inner mixed (TiO; +AlyO3) layer. Besides TiO; and Al;Os, oxidation led to the formation of some TiAIN and
TiN. Both W and Zr were preferentially segregated below the intermediate Al,Os-rich layer. Tungsten in the
oxide scale was present as WO; and Ti,W;.,, whereas zirconium as monoclic-ZrQO, and tetragonal-ZrQOs.
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Fig. 1. XRD patterns before oxidation. (a) Ti48AI2W, (b)
Tid7AIL.TW-3.77Zx.
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Fig. 2. EPMA analysis on the Ti47A11.7W-3.7Zr alloy matrix;
(a) image, (b) line profiles.
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Fig. 3. XRD pattern of Ti47A11.7W-3.7Zr after oxidation at
1050°C for 60 h.
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Fig. 4. XRD patterns taken after eliminating the outer part of
the oxide scale. (a) Ti48AI2W after oxidation at 1000°C for 20
h, (b) Tid7Al1.7W-3.7Zr after oxidation at 1000°C for 20 h.
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Fig. 5. SEM top view of oxide scales formed on Ti47Al,

TiS1Al, Ti48AI2W and Ti47A11.7W-3.7Zr after oxidation for
60 h.

o~
<
» 504
Z
s
=z 3
=3
Q
W g - —
/,ﬂvwx > "
e e ST e N 1
‘ )
/"\\w_»,ﬂw'\ oy o
) T
’<§m. o
7 r
B o L/ N
5! W
© MMNAM
11 -
N
[e—
E mount seale matrixF

Fig. 6. EPMA images and elemental line profiles of the cross-
sectional oxide scales formed after oxidation for 60 h. (a)
Tid8AI2ZW at 1000°C, (b) Tid7Al1.7W-3.7Zr at 900°C, (c)
Tid7AI1.7W-3.7Zr at 1050°C.
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Fig. 7. TEM/EDS analytical results of the cross-sectional oxide
scale formed on Ti47Al1.7W-3.7Zr after oxidation at 1000°C
for 5h; (a) STEM image, (b) elemental line profiles.
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