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Electropulsing	  pearliBc	  steel	  at	  ambient	  condiBon	  	  

The	  microstructure	  of	  cemenBte	  (a)	  before	  electropulsing	  and	  (b)	  aGer	  electropulsing	  



Electropulsing	  TRIP	  steel	  at	  ambient	  condiBon	  	  

The	  microstructure	  of	  TRIP	  steel	  (a)	  before	  electropulsing	  and	  (b)	  aGer	  electropulsing	  



Electropulsing	  stainless	  steel	  at	  elevated	  temperature	  

The	  secondary	  phase	  parBcles	  (a)	  without	  and	  (b)	  with	  the	  electropulsing	  during	  annealing	  



Electropulsing	  liquid	  steel	  containing	  inclusions	  

The	  inclusions	  in	  cast	  (a)	  without	  and	  (b)	  with	  electropulsing	  treatment	  



Electropulsing-‐induced	  heat	  effect	  



Electropulsing-‐induced	  heat	  effect	  is	  negligible	  



Energy	  consumpBon	  in	  electropulsing	  



Thermodynamic	  effect	  of	  electropulsing	  

Total	  free	  energy	  change	  in	  structural	  transformaBon	  
	   	  	  

The	  electropulsing	  associated	  free	  energy	  change	  



ComputaBon	  of	  electrical	  current	  distribuBon	  

Current	  distribuBon	  (a)	  before	  and	  (b)	  aGer	  cemenBte	  fragmentaBon	  

(a) (b) 



CalculaBon	  of	  electropulse-‐induced	  grain	  refinement	  

(a)	  ValidaBon	  against	  experiments	  and	  (b)	  further	  predicBons	  



CalculaBon	  of	  electropulse-‐induced	  crack	  healing	  

Young’s module  

Numerical	  results	  show	  the	  strong	  enough	  electropulsing	  effect	  on	  solid	  materials	  	  



Conclusions	  

•  Electropulsing	  consumes	  negligible	  energy	  
and	  has	  negligible	  thermal	  effect.	  

•  Electropulsing	  produces	  significant	  effect	  at	  
ambient	  and	  elevated	  temperature.	  

•  It	  is	  sBll	  early	  stage	  in	  understanding	  the	  
electropulsing	  processing	  technology	  


