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Û 1   -.%wYlxYkÜ#�� 

Fig.1  SEM morphologies (a, c) and laser particle size distributions (b, d) of tungsten (a, b) and rhenium (c, d) powder 
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Table 1  Magnetron sputtering parameters of pure W and W/Re alloy target (work pressure) 

No. 

Ar flow rate/ 

mL·min

-1

 

Working 

pressure/Pa 

Base pressure 

/×10

-4 

Pa 

DC powder/ 

W 

Sample rotating 

speed/r·min

-1

 

Heating  

temperature/� 

Sputter time/ 

min 

Target material 

1 50 0.20 6.0 30 10 300 60 W/10Re 

2 50 0.30 6.0 30 10 300 60 W/10Re 

3 50 0.40 6.0 30 10 300 60 W/10Re 

4 50 0.50 6.0 30 10 300 60 W/10Re 

5 50 0.20 6.0 30 10 300 60 Pure W 
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Û 2  W/ReYZ SEMkÜÞßlàá��{âãu 

Fig.2 SEM morphologies (a~c) and laser particle size distributions (d) of W/Re powder: (a) W/1%Re, (b) W/5%Re, and (c) W/10%Re 
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Û 3  v WU W/Reg�YZ XRDÛä 

Fig.3  XRD patterns of pure W and W/Re mixed powder 
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Û 4  mnopv WU W/Re�� SEMÞß 

Fig.4  SEM images of pure W (a) and W/Re alloys fabricated by vacuum sintering: (b) W/1%Re, (c) W/5%Re, and (d) W/10%Re 

 

 

 

 

 

 

 

 

 

 

Û 5  v WU W/Re��åækÜÞß 

Fig.5  Metallographic images of pure W (a) and W/Re alloys: (b) W/1% Re, (c) W/5%Re, and (d) W/10%Re  
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Û 6  mnopv WU W/Re�� XRDÛä 

Fig.6  XRD patterns of pure W and W/Re alloys fabricated by 

vacuum sintering 
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Û 7  v WU W/Re��c4 EPMAçè8{¢Þß 

Fig.7  EPMA element mapping of pure W (a, h, l) and W/Re alloy targets: (b, e, i, m) W/1%Re; (c, f, j, n) W/5%Re; (d, g, k, o) W/10%Re 
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Û 8  W/10%Re��c418� EBSDÛ 

Fig.8  Large area EBSD images of W/10%Re alloy target 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Û 9  W/10%Re��c4éê����~{¢ëìUíî 

Fig.9  Distribution and proportion of given direction grains of 

W/10%Re alloy target 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Û 10  W/10%Re��c4����{¢U�7��ï 

{¢ 

Fig.10  Grain size distribution profile (a) and misorientation 

angle profile (b) of W/10%Re alloy target 
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Û 11  òó��i¹ôõö~ W/R��¶· SEM68kÜ 

Fig.11  SEM morphologies of W/Re alloy films under different sputtering pressures: (a) 0.2 Pa, (b) 0.3 Pa, (c) 0.4 Pa, and (d) 0.5 Pa 
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Û 12  òó��i¹ôõö~ W/Re��¶·÷økÜ 

Fig.12  SEM fracture surface morphologies of W/Re alloy films under different sputtering pressures: (a) 0.2 Pa, (b) 0.3 Pa, (c) 0.4 Pa, 

and (d) 0.5 Pa 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Û 13  òó��i¹ôõö~ W/Re��¶· XRDÛä 

Fig.13  XRD patterns of W/Re alloy films under different sputtering pressures: (a) 0.2 Pa, (b) 0.3 Pa, (c) 0.4 Pa, and (d) 0.5 Pa 
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Fig.14  SEM morphologies of magnetron sputtering W film on monocrystalline silicon from pure W target 
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Abstract�

��

�In order to development high quality W/Re alloy targets, pure W and W/Re alloy (with 1wt%, 5wt% and 10wt% Re) were 

fabricated by mechanical mixing, press forming and vacuum sintering. Properties such as relative density, grain size and direction, 

magnetron sputtering of W/Re alloy were investigated. The results show that both relative density and purity of W/Re alloy increase with 

the increase of the Re content. In addition, grain size decreases with Re addition. And grain size of W/10wt%Re alloy target is mainly 

distributed between 10 and 40 µm. The grain size of W/Re alloy is randomly distributed without preferred orientation. And content of small 

angle grain boundary (<10°) of W/10wt%Re alloy is more than 85%. The grain size of W/Re alloy thin film is gradually refined as 

deposition pressure of magnetron sputtering increases. Meanwhile, both surface flatness and thickness of thin film are gradually increased. 

XRD spectra of thin films show that (110), (200) and (211) diffraction peaks appear near 40.5°, 58.6° and 73.5°, respectively. As the 

deposition pressure increases, the intensity of (110) diffraction peaks decreases gradually, while that of (200) diffraction peaks increases 

gradually. However, perfect thin film is impossibly prepared by magnetron sputtering from pure W target for its low density and purity with 

large grain size. 

Key words: powder metallurgy; W/Re alloy target; magnetron sputtering property; thin film 
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