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 Hexagonal materials such as Mg, Zr, and Ti with a hexagonal close-packed (hcp) structure are 
used in automotive, nuclear, aeronautic, and defense technologies. The basic plasticity 
mechanisms associated with hcp structures are slip and twinning. Due to the scarcity of “easy slip” 
systems that accommodate the strain along the <c>-axes in hexagonal materials, deformation 
twinning plays a crucial role in determining mechanical properties and texture evolution. 
Twinning exhibits more complex nucleation, propagation and interaction mechanisms in 
hexagonal structure than in cubic structures. This brings a challenge in predicting texture 
evolution and mechanical behaviors of polycrystalline aggregates. In this talk, I will focus on the 
fundamental understanding of nucleation, propagation, and interactions of deformation twins and 
their effects on mechanical behavior according to atomistic modeling and in situ microscopic 
observations, and the development of predictive models at micro-, meso- and macro-scales. 
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