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ABSTRACT The effects of alloying element Si on oxidation resistance of several v—TiAl based alloys
containing different Nb contents have been studied. The results reveal that the lower the Nb content
of the alloy, the more obvious the beneficial effect of Si. The improvement of oxidation resistance
by Si is mainly attributed to promoting the formation of continuous and dense Al,Oj layers in the
binary alloy. In addition, more homogeneous and finer oxidation products appear on the surface of
higher Si-bearing alloys than on lower Si-bearing alloys, leading to further improvement of oxidation
resistance in Nb—containing alloys. As a result, the parabolic rate constant decreases with increasing Si
content. Isothermal oxidation experiment, X-ray diffraction (XRD) and scanning electron microscopy
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(SEM) analysis of the oxidation products are presented.
KEY WORDS TiAl based alloy, alloying with Si, oxidation
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Table 1 Nominal composition of experimental alloys (atomic
fraction, %)

Base composition

Tid7Al

Alloy composition
Ti47Al
Ti47A10.55i1
Ti46Al2Cr1.5Nb1.15B
Ti46A12Cr1.5Nb1.15B0.2Si
Ti46A12Cr1.5Nb1.15B0.5Si
Ti46A12Cr1.5Nb1.15B0.8Si
Tid6A11Cr5Nb
Ti46A11Cr5Nb0.2Si
Ti46 A11Cr3Nb0.551
Ti46A11Cr5Nb0.8Si

Ti46A12Cr1.5Nbl1.15B

Ti46A11Cr5Nb
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Fig.1 Influences of Si on oxidation curves of 0 Nb (a), 1.5
Nb (b) and 5 Nb (c) bearing TiAl base alloys
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Fig.2 Influences of Si content on the plots of AW?—t for
different base alloys
(a) TiaTAl based alloys (b) Ti46A12Cr1.5Nb1.15B
based alloys (c) Ti46Al1Cr5Nb based alloys
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Fig.3 Influences of Si content on parabolic rate constant
Kp of Ti46AI2Cr1.5Nb1.15B and Ti46A11Cr5Nb
based alloys
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Fig.4 Scale surface XRD patterns of some alloys after oxi~
dation at 900 C for 100 h
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Fig.5 Scale surface morphologies of Ti47Al (a) and Ti47Al10.5Si (b) after oxidation at 900 ‘C for 100 h, showing

compact and refined scale due to Si addition
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Fig.6 Effects of Si on scale surface morphologies of Ti46A12Cr1.5Nb1.15B based alloys after oxidation at 900 C

for 100 h
(a) Ti46A12Cr1.5Nb1.15B

(c¢) Ti46A12Cr1.5Nb1.15B0.55i

(b) Ti46A12Cr1.5Nb1.15B0.2Si
(d) Ti46A12Cr1.5Nb1.15B0.8Si
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Fig.7 SEM image and element maps for cross—sectional scales formed on Ti47Al (a) and Ti47Al0.5Si (b) oxidized

at 900 C for 100 h
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