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­ 1  rstu?� Mo-W��vwxOPH�®ef 

Fig.1  Micro morphology of Mo-W alloy precursor powder 

by spray drying 
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­ 2  ¯°±}}~²V³ Mo-W��vwxOPH�®ef 

Fig.2  Micro morphology of Mo-W alloy precursor powder after 

the first calcination in nitrogen atmosphere 
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­ 3  ´°|}�NH Mo-W��vwxOP 

Fig.3  Micro morphology of Mo-W alloy precursor powder after 

the second reduction in pure hydrogen atmosphere 
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­ 4  ´µ|}�N?� Mo-W��OP 

Fig.4  Micro morphology of Mo-W alloy powder after twice 

reduction in pure hydrogen atmosphere 

 

 

 

 

 

 

 

 

 

 

 

­ 5  Mo-W��OPH XRD­¶ 

Fig.5  XRD pattern of Mo-W alloy powder 

 

 

 

 

 

 

 

 

 

 

 

 

­ 6  Mo-Ru´·��¸­ 

Fig.6  Phase diagram of Mo-Ru binary alloy 
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 7  Mo-Ru-Ni������������� 

Fig.7  Micro morphologies of Mo-Ru-Ni precursor powder 

by spray drying 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


 8  Mo-Ru-Ni��������� !"�� 

Fig.8  Micro morphologies of Mo-Ru-Ni precursor powder after 

the calcination in nitrogen atmosphere 
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 9  #$%�&'�� Mo-Ru-Ni()�� 

Fig.9  Micro morphologies of Mo-Ru-Ni composite powder after 

twice reduction in pure hydrogen atmosphere 
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 10  Mo-Ru-Ni()�" XRD
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Fig.10  XRD pattern of Mo-Ru-Ni composite powder 
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 11  Mo-Ru-Ni()��59:";<= 

Fig.11  Wettability of Mo-Ru-Ni composite powder on 

molybdenum sheet 
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Preparation of Molybdenum Alloy Micropowder via Spray Drying 
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Abstract: The powder metallurgy method of raw material powder mixing, billet pressing and sintering molding is widely used in the 

preparation of molybdenum alloys. Therefore, the purity, uniformity, powder size and morphology of the raw material powder have an 

important influence on the properties of the molybdenum alloy product. In this paper, the precursor powder was prepared by solution spray 

drying, and the precursor powder was reduced to molybdenum-tungsten alloy powder or molybdenum-ruthenium-nickel composite powder 

by high temperature reduction under hydrogen atmosphere. The effects of the spray drying process parameters (solution concentration, feed 

rate, drying temperature, etc.) and reduction heat treatment process parameters (reduction atmosphere, temperature, time, etc.) on the 

particle size, composition and morphology of molybdenum alloy micropowder were studied. Furthermore, the brazing property of 

molybdenum-ruthenium-nickel composite powder was analyzed. The result shows that spherical molybdenum-tungsten solid solution alloy 

powder with the particle size of 0.5~3 µm and spherical molybdenum-ruthenium-nickel composite powder with the particle size of 0.5~2 

µm can be obtained by solution spray drying combined with reduction heat treatment. Molybdenum-ruthenium-nickel composite powder 

has excellent wettability when it is brazed on molybdenum plate.  

Key words: molybdenum alloy; spray drying; micron; alloy powder 
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