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Fig.1  XRD pattern of TWTA alloy  
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Fig.2  Mass gain curves of TWTA alloy oxidized at 1000 \ for 

0~10 h (a) and 10~100 h (b)  
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Fig.3  XRD pattern of TWTA alloy oxidized at 1000 
 for 4 h 
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Fig.4  SEI and EDS elements mapping of cross section of TWTA 
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10 µm 

SEI 

 

Ta 

W 

Ti 

O 

Al 

20 30 40 50 60 70 80

100

200

300

� : TiO

2

� : Ta

2

O

5

I
n
t
e
n
s
i
t
y
/
c
p
s

2θ /(

o

)

 

 

28.0 28.2 28.4 28.6 28.8 29.0

100

200

300

�����
�

����
�
�

�

I
n
t
e
n
s
i
t
y
/
c
p
s

2θ /(

�

)

�

�



�198�                                        ��	�� !"#                                              � 50$ 

¿¯°	
P�À 100 h P�:	
-��EF

>?(GÅC�����J 6KL0TWTA��ÆÇ

� 1000  D�	
 100 h -%	
È(ÉÊ. TiO

2

�

Ta

2

O

5

�MN% Al

2

O

3

0­®	
P�%¯°�	
È

(%mntI�xiOPhl	
(�Ë
%mO�

TiO

2

� Al

2

O

3

� Ta

2

O

5

$%��ÌÍÎRÏ�Ð²��

WO

3

³� Ta

2

O

5

$%mn�Ë���\rs¼ Ta

2

O

5

%STUoÑÒ
�tYZ0�����	
-%	


È(. TiO

2

�Ta

2

O

5

�MN% Al

2

O

3

0 

J 7.�� TWTA	
 100 h-%ÓÔÕÖ	


EF�×0!J$���	
�EFde�t�ÐØ

�VÙÚÛÜ%��	
0��Ý 100 h 	
-%	


�×J$�VÞß�àáß�MNâßãä%	


(�Ðåæç�V	
�èé0!ê�©ª�j

[13]

�

Þß(ë. Al

2

O

3

�	
(àá. TiO

2

�âß	
(

Ta

2

O

5

0 

¿¯°	
P�À 100 hP�TWTA��%	


[F EDS\Q�J 8KL0!��	
[FJ���

����	
_$�V¼£ 25 µm%2ì_�iVí

�	
@�ÐØ�V0�2ì_$���R	�N%

¬îïð0	
[F EDS��îL��	
_$ñ¼

�Vò�N% Ti � Al %`a�ó¢3��bc� O

bcdefg0��	
È( XRD ��E¬�	


^_. Ta

2

O

5

%��¢�Al

2

O

3

� TiO

2

0�	
_$�

\. Ta

2

O

5

�WO

3

�Al

2

O

3

�TiO

2

%��¢0	
[F

EDS��ôE¬�õ¢$³ö�MN%	�÷¬­® 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 5  TWTA�	�� 20 h������ EDS����� 

Fig.5  SEI and EDS elements mapping of cross section of TWTA  

alloy oxidized for 20 h 
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Fig.6  XRD pattern of TWTA alloy oxidized for 100 h 
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Fig.7  SEM morphologies of surface of TWTA alloy oxidized for 

100 h 
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Fig.8  SEI and EDS elements mapping of cross section of TWTA alloy oxidized for 100 h 
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Abstract: The Ta-25Ti-18Al-6.5W alloy was prepared by vacuum suspension melting method to investigate the oxidation behavior of 

Ta-Ti-Al-W alloy at 1000   °C. The phase composition and microstructure of as-sintered and oxidized specimens were characterized by 

XRD, SEM, and EDS. Results show that the oxidation kinetics of the alloy follows the parabolic law at first, and then changes into the 

linear law. During the oxidation process, Ta can be oxidized preferentially, and the enrichment areas of TiO

2

 and Al

2

O

3

 are observed in the 

surface of oxide scale, because of the higher diffusion rates of Ti and Al. In the initial stage, the oxidation is controlled by external 

diffusion of alloying elements. The oxidation layer is mainly composed of the TiO

2

 and solid solution of Ta

2

O

5

, WO

3

, TiO

2

, Al

2

O

3

. With 

increasing the oxidation duration, the oxides scale which controls the oxidation process shows different layer structures: an outer layer 

mainly composed of TiO

2

 and Al

2

O

3

, a Ta

2

O

5

ss solid solution inner layer and a transition layer with less oxygen content.  

Key words: Ta-25Ti-18Al-6.5W alloy; microstructure; oxidation behavior 
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