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Fig.1  Morphologies of starting powder: (a) Mg and (b) B 
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Fig.2  The SEM morphologies of powder high-energy-ball  

milled for 60 min: (a) low-magnification and 

(b) high-magnification  
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Fig.3  Structures of the particles sintered at 500 �, 10 h after 

milling for 60 min: (a) surface structure and 

(b) cross-sectional structure (near surface)
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Fig.4  XRD patterns of MgB
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 bulks sintered at 650 � 

for different time 
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Fig.5  Morphologies of starting Mg powder with different shapes 

and their corresponding pores of MgB
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 bulks sintered at 

650 � for 60 min: (a) spherical Mg powder, (b) scrap- 

ping Mg powder, (c) pores morphology of MgB
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 bulks 

started by spherical Mg powder, and (d) pores morpho- 

logy of MgB
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 bulks started by scrapping Mg powder 
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Fig.6  Pores morphology of the MgB
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 bulk prepared by scrap- 

ping Mg powder as starting powder and sintered at 

750 � for 60 min  
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Fig.7  The open porosity, the apparent density and the  

real density for MgB
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 bulks sintered at different 

temperatures 
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Fig.8  DSC curves of Mg and B mixtures in 1:2 ratio 
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Fig.9  Schematic diagram of reaction-diffusion process 

in MgB

2

 phase formation 
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The Mechanism of Pore Formation in Superconducting MgB

2

 Synthesized 

at Low Temperature by In-Situ Process 
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Abstract: Using X-ray diffraction (XRD), scanning electron microscopy (SEM) and differential scanning calorimetry (DSC) the 

mechanism of pore formation of superconducting MgB

2

 synthesized at low temperature by in-situ process was studied. It is showed that B 

powder was embedded into Mg powder after the ball-milling process. MgB

2

 phase formed firstly in these embedded areas. The closed 

pores in MgB

2

 bulks are caused by kirkendall effect due to the different diffusion speeds of Mg and B atoms. The open pores are caused by 

Mg gas.  
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; pore; ball milling; superconductor 
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