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Table 3  Three-point bending test data of Nb

100-x

W

x

 alloy 

Nb

100-x

W

x

 F

max

/N L

max

/mm 

x=2 41.76 0.46 

x=5 47.64 0.55 

x=8 51.76 0.61 

x=10 66.09 0.76 

x=16 78.4 0.83 
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Structure and Hydrogen-Permeation Properties of W-Doped Nb-Based Solid Solutions 

 

Tang Jinliang, Wang Zhongmin, Yan Xiaofeng, Wang Feng, Yao Qingrong, Deng Jianqiu, Zhou Huaiying

 

(Guilin University of Electronic Technology, Guilin 541004, China) 

 

Abstract: The phase structure, hydride formation enthalpy, hydrogen diffusion coefficient (D

H

) and mechanical properties of W-doped 

Nb

100-x

W

x

 (x=2, 5, 8, 10, 16) alloys were investigated by XRD, SEM, PCT analysis, electrochemical method and three-point bending test. 

The results indicate that melting-prepared Nb

100-x

W

x

 samples are Nb-based solid solutions with bcc structure. W-doping will induce the 

lattice distortion and shrink, and the distortion behavior is more obvious with the increase of W-doping content. Non-equilibrium 

transformation microstructure is observed in these Nb

100-x

W

x

 samples, which presents dendritic morphology with W-poor region dispersed 

in W-rich matrix. Dense and refined dendritic morphology is observed obviously in Nb

100-x

W

x 

(x=10, 16) samples. W-doping results in the 

increase of the value of hydride-formation enthalpy, and benefits H-release of corresponding hydride. Higher H-diffusion coefficient 

(D

H

=1.66F10

-9

 cm

2

·s

-1

) is obtained in Nb

84

W

16

 sample, which is about 1.8 times that of Nb

98

W

2

 sample. W-doping also improves the 

anti-hydrogen embrittlement capacity, and Nb

84

W

16

 sample has the largest critical load (78.4 N) and maximum displacement (0.83 mm), 

which is about 1.9 and 1.8 times that of Nb

98

W

2

 sample, respectively, indicating that the improvement of mechanical properties is related to 

its microstructure. 

Key words: Nb-based solid solution; W-doping; hydrogen-permeation properties; H diffusion coefficient; anti-hydrogen embrittlement 
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