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Abstract 
With increasing environmental concerns and demands for higher performance, lightweight 
construction is an important factor not only in the transportation industry but also in general 
engineering, e.g. machine-tools and architecture.  Materials with high strength to weight ratio 
are considered as lightweight materials.  However, these material components are difficult to be 
manufactured with conventional methods.  Additionally, when joining components made by 
dissimilar materials for light weighting, it raises a challenge for joining/welding technology.  This 
talk will review our recent progress on a multi-stage forming of aluminum and solid state joining 
methods.  In particular, we will focus on constitutive modeling, anisotropy analysis and forming 
limit criterion development for the forming research; as well as process analytic modeling, 
microstructure evolution, and corrosion behavior for the dissimilar material joining techniques.      
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