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Table 1  Chemical composition of V-Alx alloys (at%) 
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Ò 1  �� V-AlxB
 XRDÒ� 

Fig.1  XRD patterns of as-cast V-Alx alloys 
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Ò 2  �� V-AlxB
H SEMÓÔ 

Fig.2  SEM images of the as-cast V-Alx alloys: (a) x=0, (b) x=5, (c) x=10, (d) x=20, and (e) x=30 
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Ò 3  V-AlxB
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Fig.3  Grain size of V-Alx alloys as a function of Al content 

 

J*V

95

Al

5

50'øt �5ú'øÄÅu\ 1350 µm�

'vÊw5xyz�J6�{�©é2�æTø��

r 2b sJ*� Al ÞßY��é2�nÛ)ß�o

n|}ø�æT*V

90

Al

10

505ú'øÄÅ\ 740 

µm�'ø�~ã'v4
�æTø��ø��5úÄ

Å\ 5 µm�æT�ø�j67!)u\ 0.6%�r 

2c sJ*V

80

Al

20

5ú'øÄÅ\ 650 µm�æTø�

�)ß
�Y��Gø�ÄÅ�V%
�jD V

90

Al

10

50Ü �ø�5úÄÅ%\ 7 µm���'���?

²æT!;�ø�j�67!)Y�� 0.8%�r 2d

sJ*V

70

Al

30

50�'ø&���o
�5ú'øÄ

Åmn	 430 µm�R V

80

Al

20

50áâjD�ø²æT

X^)ß-��mO�úû�N!;^J6�'v-�

ø�%&t �5úø�ÄÅ\ 8 µm�ø�j�67

!)�Ù	 0.1%�r 2esJ*�¥ V

95

Al

5

50�©

é2�|}æTø����vIÎ73�50áâ�|

}ø�ÄÅtn�� �)n_R©7é2�* 

 4�J�V

95

Al

5

�V

90

Al

10

50��|}ø��

�� SEM d�� EDS 7!*ÎílT�V

95

Al

5

50

áâ��^@on���²|}ø��"N!;^'

v-�ø�ÄÅn¥ 1 µm�r 4asJ*�� Al�

�Þß�Y��V

90

Al

10

50��æTjø��Vt


�¤�,���²%\��²��vDÜ�x�Ä

Å^ 5 µm���r 4bsJ* 

 4c�4d !�\�Ì 4a ��� 1 �� 2 4�

EDS7!*¤ EDS7!�ÌQ[��!æÎí���

 4a��� 1\KI Al� VJ`K6J6�R 4a

�� 2 4æTjø�ÞI V�Al�O ��*¤ V-Al

50j 

[13]

Î��] Al}�!)^ 8%~38%����

^F>bcTS AlV

3

j�=�.^ Al ��ÞßF¥

8at%� V

95

Al

5

50����é2�|}ø���^�

QR�I� AlV

3

�Î7i*�[ Zhangz{

[8]

�¯° 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ò 4  �� V

95

Al

5

M V

90

Al

10

B
NØ SEMÓÔ�Ò 4a�ÙÚ 1M: 2H EDSe� 

Fig.4  High magnification SEM images of V
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 (b) alloys and EDS spectra of area 1 (c) and point 2 (d) in Fig.4a 
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Ò 5  VM AlÛªÜHÝÞß� e×� 

Fig.5  Gibbs free energy curves of vanadium and aluminum oxide 

 

 

 

 

 

 

 

 

 

 

 

 

Ò 6  V-AlxB
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Fig.6  Lattice constant and Vickers hardness of V-Alx alloys as a 

function of Al content 
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Ò 7  Al��� V-AlxB
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Fig.7  Effects of Al content on the tensile strength and elongation 

of V-Alx alloys 
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Effect of Al Content on Microstructure and Mechanical 

Properties of As-cast V-Alx Alloy 
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Abstract: V-Al alloy membrane has good resistance to hydrogen embrittlement and high hydrogen permeability, which is expected to 

become a substitute material for replacing Pd alloy membrane in the future. The microstructure of V-Al alloy affects not only the hydrogen 

separation performance, but also the strength and plastic forming properties. A series of binary alloys of V-Alx (x=5, 10, 20, 30, at%) were 

prepared by vacuum non-consumable arc melting. The effect of Al content on microstructure evolution and mechanical properties of 

as-cast V-Alx alloy was investigated by scanning electron microscopy (SEM), X-ray diffraction (XRD), Vickers hardness tester and tensile 

testing machine. The results show that the solidification microstructure of these V-Alx alloys is composed of V-based solid solution and 

Al

2

O

3

 particles. The addition of Al element results in grain refinement, and causes the reduction of grain size with the increase of the Al 

content. When the content of Al element is 5at%, the elongation of the alloy slightly reduces, but the tensile strength reaches a maximum of 

236 MPa, which is 12% higher than that of pure V. This is attributed to the combined effect of both solid-solution hardening and 

precipitation strengthening. When the content of Al element reaches 10at% or more, the Al

2

O

3

 particles coarsen, the tensile strength of the 

alloy decreases, the elongation decreases sharply, and the alloy loses plasticity. 

Key words: V-Al binary alloys; Al content; microstructure; mechanical properties 
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