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Current	
  topic	


1st. Obtain direct (experimental) evidence of 
mechanical dissolution of Cu particles during plastic 
deformation	


2nd. Understand the mechanism and condition of the 
mechanical dissolution of Cu particles	


3rd. Develop an effective use of soft particles to 
improve strength-deformability balance of high 
strength steel sheet	


4th. Establish a design principle of soft particle 
dispersion steel	


Targets	
  of	
  this	
  research	




C	
   Si	
   Mn	
   P	
   S	
   V	
   Cu	
   N	
  

Cu	
  steel	
   0.0069	
   0.01	
   0.07	
   <0.004	
   0.001	
   <0.001	
   2.03	
   0.0029	
  

VC	
  steel	
   0.194	
   0.08	
   0.09	
   <0.004	
   0.001	
   0.94	
   0.01	
   0.005	
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STEM-­‐HAADF（EDS）	
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Conclusions	

•  ε-Cu	
  par)cles	
  are	
  plas)cally	
  deformed	
  and	
  
par)ally	
  dissolved	
  into	
  ferrite	
  by	
  cold	
  rolling	
  
(mechanical	
  dissolu)on).	
  	
  

•  Dispersion	
  (precipita)on)	
  strengthening	
  by	
  ε-
Cu	
  in	
  ferri)c	
  steel	
  tends	
  to	
  be	
  weaken	
  by	
  cold	
  
working,	
  which	
  is	
  related	
  with	
  the	
  mechanical	
  
dissolu)on.	
  

•  The	
  mechanism	
  of	
  mechanical	
  dissolu)on	
  
needs	
  to	
  be	
  further	
  inves)gated	
  by	
  both	
  
experiments	
  and	
  calcula)ons.	
  


