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Table 1  Physical properties of molybdenum powders 

Density/ 

kg·m

-3

 

Specific 

heat/ 

J·(kg·K)

−1

 

Melting 

point/ 

K 

Fusion 

enthalpy/ 

J·kg

−1

 

Boiling 

point/ 

K 

Vaporization 

enthalpy/ 

J·kg

−1

 

102.8 250 2896 3.94×10

5

 4912 6.233×10

6
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Fig.1  Spatial distribution of temperature (a) and flow fields (b) 

before molybdenum particle injection in plasma 
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Fig.2  Spatial distribution of temperature (a) and flow fields (b) 

after molybdenum particle injection in plasma 
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Fig.3  Particle position with probe tip at 50 mm (continuous line) 

and 70 mm (dashed line) as a function of distance in axial 

direction: (a) f=3 MHz and (b) f=5 MHz 
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Fig.4  Particle temperature with probe tip at 50 mm (continuous 

line) and 70 mm (dashed line) as a function of distance in 

axial direction: (a) f=3 MHz and (b) f=5 MHz 
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Fig.5  Distribution of radial temperature along the first coil 

(Z=50 mm) and at plasma torch outlet (Z=130 mm) with 

coil current frequency f=3 MHz (continuous line) and f=5 

MHz (dashed line) after molybdenum particle injection  
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Fig.6  Distribution of axial temperature T with different feed rates FR as coil current frequency f is 3 MHz (continuous line) and 5 MHz 

(dashed line): (a) D

p

=65 µm and (b) D

p

=100 µm 

 

 

 

 

 

 

 

 

 

 

 

� 7  ������ f�	
 3 MHz���
� 5 MHz���
������������ FR������ !"��%& T

p 

*#$+� Z,-'�()�  

Fig.7  Variations of particle temperature with different feed rates FR as coil current frequency f is 3 MHz (continuous line) and 5 MHz  

(dashed line): (a) D

p

=65 µm and (b) D

p

=100 µm  
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Numerical Simulation of Heating Process of Molybdenum Powder in Radio Frequency 

Plasma Spheroidization 
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Abstract: Study on heating process of molybdenum particles in radio frequency plasma can provide theoretical guidelines for improving 

preparation process of plasma spheroidization. The effect of coil current frequency, position of injection probe tip and powder feeder rate 

on motion trajectories and heating process of molybdenum particles in plasma was studied by a numerical simulation method. The results 

show that molybdenum particles can be heated to higher temperature during the spheroidization process when coil current frequency is 

lower because of higher plasma temperature; Changing of injection probe tip position has great effect on motion and heating of smaller 

particles; Decreasing of powder feeder rate can increase the energy from plasma, thus improving the spheroidization effect.  

Key words: radio frequency plasma; molybdenum particles; heating process; numerical simulation  
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