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ABSTRACT	  Two-‐scale	  finite	  element	  analysis	  based	  on	  mathematical	  homogenization	  method	  is	  one	  of	  
scale-‐coupling	   approaches	   between	   macro-‐scale	   and	   micro-‐scale.	   In	   this	   approach,	   the	   micro-‐scale	  
finite	  element	  analyses	  behave	  as	   the	  macroscopic	   constitutive	  model	  at	  macro-‐scale.	  Currently	   it	   is	  
difficult	  to	  apply	  this	  approach	  to	  practical	  nonlinear	  problems	  due	  to	  the	  high	  computational	  efforts.	  
To	  overcome	  this	  practical	  obstacle,	  we	  proposed	  the	  micro-‐macro	  decoupled	  scheme	  using	  Numerical	  
Material	   Testing	   [1].	   	   Finite	   element	  modeling	   of	   microstructure	   is	   namely	   the	   key	   element	   in	   this	  
framework	   and	   also	   challenging	   especially	   in	   structural	  metals.	  We	   have	   developed	   techniques	   and	  
models	  to	  define	  the	  objective	  microstructure;	  e.g.	  An	  anisotropic	  constitutive	  model	  was	  proposed	  on	  
the	  basis	  of	  Numerical	  Material	  Testing	  couping	  with	  DFT	  calculation	  [2].	  Here	  one	  of	  major	  difficulties	  
to	   apply	   the	   framework	   to	   materials	   R&D	   is	   the	   determination	   of	   material	   constants	   in	   nonlinear	  
constitutive	  models	  on	  a	  finite	  element	  model	  of	  microstructure.	  For	  this	  subject,	  some	  attempts	  have	  
been	   conducted	   to	   characterize	   the	   microscopic	   material	   behaviors	   using	   material	   database,	  
microscopic	  experimental	  testing	  and	  atomistic	  computations.	  	  
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