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ABSTRACT	   The	   mechanical	   properties	   of	   steel	   and	   aluminum	   alloy	   sheets	   are	   strongly	   affected	   by	   their	  
underlying	   microstructures.	   Therefore,	   it	   is	   very	   essential	   for	   controlling	   the	   properties	   of	   sheet	   metals	   to	  
predict	  microstructure	  evolutions	  during	  recrystallization,	  phase	  transformations	  and	  so	  on.	  Recently,	  the	  phase-‐
field	   method	   has	   attracted	   much	   attention	   as	   one	   of	   the	   most	   powerful	   numerical	   tool	   to	   simulate	  
microstructure	  evolutions	  in	  materials.	  On	  the	  other	  hand,	  the	  crystal	  plasticity	  finite	  element	  method	  has	  been	  
widely	  used	  for	  predicting	  plastic	  deformation	  behavior	  of	  metallic	  materials	  on	  the	  basis	  of	  its	  microstructures	  
and	   crystallographic	   textures.	   In	   our	   research,	   we	   have	   developed	   multiscale	   simulation	   models	   to	   predict	  
microstructure	  evolutions	  and	  plastic	  deformation	  behavior	  of	  sheet	  metals	  using	  the	  phase-‐field	  and	  the	  crystal	  
plasticity	  finite	  element	  methods.	  In	  this	  seminar,	  some	  topics	  of	  our	  research	  will	  be	  introduced.	  The	  first	  topic	  
includes	   a	   large-‐scale	   multi-‐phase-‐field	   simulation	   of	   grain	   growth	   in	   a	   polycrystalline	   system	   with	   finely	  
dispersed	  second-‐phase	  particles	  using	  the	  TSUBAME2.5	  GPU-‐supercomputer	  of	  Tokyo	  Institute	  of	  Technology.	  
As	  the	  second	  topic,	  numerical	  and	  experimental	  investigation	  of	  biaxial	  tensile	  deformation	  behavior	  of	  a	  5000	  
series	  aluminum	  alloy	  sheet	  will	  be	  presented.	  In	  this	  study,	  we	  simulated	  the	  biaxial	  tensile	  deformation	  of	  the	  
aluminum	   alloy	   sheet	   by	   using	   the	   crystal	   plasticity	   finite	   element	  method	   based	   on	   crystallographic	   texture	  
data.	   Furthermore,	   the	   yield	   function	   and	   its	   parameter	   identified	   by	   the	   simulation	   were	   applied	   to	   plastic	  
forming	   simulation	   of	   the	   alloy	   sheet.	   The	   simulation	   results	   were	   experimentally	   verified	   using	   the	   biaxial	  
tensile	  test	  with	  a	  cruciform	  specimen	  (T.	  Kuwabara	  et	  al.,	  J.	  Mater.	  Proc.	  Technol.,	  80-‐81	  (1998),	  517-‐523.)	  and	  
the	  sheet	  metal	  forming	  test.	  	  
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