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Fig.1  Schematic of spark plasma sintering (SPS) 
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Fig.2  Comparison of SPS (a) with conventional sintering (b)
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Fig.3  Schematic of DC pulse current flowing through the 

powder particles during the sintering process
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Fig.7  Polyhedron structure of Fe-based amorphous powder during 

SPS process
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base amorphous powder sintered during SPS at heating 

rates of 5 /min�  (a, c) and 40 /min�  (b, d); compression 

stress-strain curves of samples sintered at heating rates of 

5 and 40 /min�  (e)

[42]
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amorphous powder for holding time of 5 and 30 min
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 amorphous alloy (a); amorphous alloy 

with the same composition prepared at sintering 

temperatures of 410 � (b) and 420 � (c)
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Fig.12  Simulation results of temperature distribution of the stacking models after SPS for 10 s with packing density of 52% (a)  

and 63% (b)
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Abstract:�Amorphous alloys possess excellent mechanical properties, corrosion resistance, and magnetic properties, and are a new structural 

and functional material with significant application potential. However, the preparation of amorphous alloys via traditional methods is restricted 

by the critical cooling rate, and the forming size is also limited; these factors restrict the application of amorphous alloys. However, the 

preparation of amorphous alloys via spark plasma sintering (SPS) is not restricted by the critical cooling rate, and SPS can produce larger 

amorphous alloys. This research summarized the research progress of the preparation of amorphous alloys with SPS from the aspects of the 

densification mechanism, process parameters, comparative study of properties, and numerical simulation, and analyzed present difficulties and 

future development directions.  
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