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Abstract:

This study theoretically investigates supeitadeformation and two typical coordination
mechanisms of fine-grained magnesium (Mg) alloyse hteraction among grain boundary sliding,
grain boundary migration and the fracture of p#&ticduring superplastic deformation is
extensively discussed. The process of cooperatai@ gpoundary sliding and migration is modelled
with double wedge disclination dipoles. The whagion stress field and the critical crack length
are attained using the complex potential methodpfane elasticity. The results show that the
cracking of the particle itself is an effective ocdimation mechanism that can relax the intensesstre
concentration resulting from superplastic defororatbased on grain boundary sliding; the farther
the grain boundary slides and the higher the nestation angle is, the more energetically the
particle fractures; the higher the shear modultie o the particle to Mg matrix and the smallee th
particle radius, however, the larger is the resstato crack nucleation and the weaker is the
coordination effect based on the particle crackiag;a competitive coordination mechanism,

cooperative migration consumes the local energyraatated by the grain boundary sliding,
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