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� 1  Ti45Al-6Nb-xCoRXYW SEM-BSEm� 

Fig.1  SEM-BSE images of Ti45Al-6Nb-xCo alloys: (a, a
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� 2  Ti45Al-6Nb-xCoRXYW XRD�¤ 

Fig.2  XRD patterns of Ti45Al-6Nb-xCo alloys 
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� 3  Ti45Al-6Nb-xCoR¥ 1000 �|}6_B 10\ 100 h�W¦§m� 

Fig.3  Macroscopic appearance of Ti45Al-6Nb-xCo alloys after oxidation at 1000  in air for 10�  h (a~e) and 100 h (a
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� 4  Ti45Al-6Nb-xCo R¥ 1000 {|}6W_B¨©�ª

R«� 

Fig.4  Oxidation kinetics fitted curves of Ti45Al-6Nb-xCo alloys 

at 1000 � in air 
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� 5  Ti45Al-6Nb-1CoR¥ 1000 �|}6_B 10\ 100 h�_B¬d\®W SEMm� 

Fig.5  SEM images of surface (a, c) and cross-section (b, d) of the Ti45Al-6Nb-1Co alloy after oxidation at 1000 � 

in air for 10 h (a, b) and 100 h (c, d) 

 

 

 

 

 

 

 

 

 

 

 

 

� 6  Ti45Al-6Nb-1CoR¥ 1000 �|}6_B 10\ 100 h

�_B¬dW XRD�¤ 

Fig.6  XRD patterns of the scale surfaces of Ti45Al-6Nb-1Co 

alloy after oxidation at 1000 � in air for 10 and 100 h 
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Effects of Co on Microstructure and High Temperature 

Oxidation Resistance of As-cast TiAl-Nb Alloy 
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Abstract: Ti45Al-6Nb-xCo (x=0, 0.5, 1, 2, 4, at%) alloys were prepared using non-consumable arc melting method by three times of 

remelts. The microstructure and high temperature oxidation resistance of the alloys with different Co contents were investigated. The 

results show that increase of Co content in the alloy can significantly refine the α

2

+γ lamellaer, promote the formation of γ and B

2

 phases 

while inhibit the formation of α

2

 phase. Co-rich phase precipitates and microstructure coarsening are observed when the content of Co is 

higher than 2at% in the alloy. The static oxidation results at 1000 °C in air show that the oxidation resistance of TiAl-Nb alloy has been 

remarkably improved by appropriate Co alloying. The oxidation parabolic rate constant of the Ti45Al-6Nb-1Co alloy is about 1.36×10

-2 

mg

2

/cm

4

h, lower than that of the Ti45Al-Nb alloy by about one order of magnitude. However, once the content of Co exceeds 2at%, 

increase of Co content in the alloy leads to an increase of the oxidation rate of the alloy. 

Key words: TiAl alloy; Co alloying; microstructure; high temperature oxidation 
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