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Table 1  Function and content of the experimental materials 

Material Na

2

SiF

6

 NaF Si Al

2

O

3

 

Function Activator Cementationer Filler 

Contents, ω/% 2 4 25 69 
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 1  \]��®¯ 

Fig.1  Experimental device of nitriding 
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 2  RSETUVFEW�� 1000 �\] 3 hV XRD° 

Fig.2  XRD patterns of Mo-W alloys with different W contents 

nitrided at 1000 � for 3 h 
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 3  RSETUVFEW�defghV XRD° 

Fig.3  XRD patterns of anti-oxidant coatings of Mo-W alloys 

with different W contents 
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 4  RSETUVFEW�ghXYuv 

Fig.4  Surface morphologies of coatings of Mo-W alloys with different W contents: (a) pure Mo, (b) Mo-2%W, (c) Mo-4%W, 

(d) Mo-6%W, (e) Mo-10%W, and (f) Mo-30%W 
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 5  ³defghVFEW�´µ 

Fig.5  Mo-W samples with anti-oxidant coating 
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 6  1600 �¶RSETUVFEW�defgh�
st 

Fig.6  Performance analysis of anti-oxidant coatings of Mo-W alloy with different W contents at 1600 �: 

(a) mass change and (b) oxidation rate curves 
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 7  FEW�ghef6·YV SEM EDSqjk 

Fig.7  SEM images and EDS line scanning of the cross section of Mo-W alloy coatings after oxidation: (a) Mo-2W-1600-12 h, (b) Mo- 

2W-1600-48 h, (c) Mo-10W-1600-12 h, (d) Mo-10W-1600-72 h, (e) Mo-30W-1600-12 h, and (f) Mo-30W-1600-327 h 

 

 

 

 

 

 

 

 

 

 

 

 

 8  FEW�ghV MoSi
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Fig.8  MoSi
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 thickness of Mo-W alloys coating vs time: (a) Mo-(0~10)%W and (b) Mo-30%W 
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Preparation and Properties of Anti-oxidation Coatings of Molybdenum-Tungsten Alloy 
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Abstract: High temperature oxidation resistant coatings were prepared through nitriding and siliconizing the surface of Mo-W alloys with 

different tungsten contents by in-situ reaction method. The influence of W content on the morphology and microstructure of the coating 

was analyzed by scanning electron microscope and X-ray diffraction. The oxidation resistance properties were also evaluated. In addition, 

the mechanism of anti-oxidation was researched. The results indicate that the amount of silicon seepage on the coating surface decreases 

with increasing the W content in Mo-W alloy, which reveals that the increase of W content can slow down the outward diffusion of Si 

element effectively. Furthermore, the high temperature oxidation experiment at 1600 °C proves that the Mo-30wt%W surface coating has 

the best oxidation resistance, and the anti-oxidation time is up to 327 h. As a result, the increase of tungsten content improves the oxidation 

resistance of the coating to a certain extent. 

Key words: Mo-W alloy; W content; high temperature; anti-oxidant coating 
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