Mechanisms of nucleation of Adiabatic Shear Band in AZ31B Mg at High strain rate loadings Using Digital Image correlation Technique

[bookmark: _GoBack]Adiabatic shear band, a signature for structural metals failure at high strain rates deformation, serves as precursor site for crack initiation and propagation that leads to ultimate catastrophic failure. This phenomenon is noticed when metallic components in structural applications is subjected to a wide range of strain rates such as explosive forming, high speed machining and shock loadings. The mechanisms of formation of ASB has been associated to the competition between thermal softening and stain hardening that may result in structural instability. Nonetheless, the initial deformation mechanisms that leads to credence of ASB formations in metals are still unknown. In this work, the dynamic deformation mechanisms of heat-treated AZ31B Mg alloys at varying high strain rates were studied during impact at room temperature (RT) using the Direct Impact Hopkinson Pressure Bar coupled with high speed cameras. Digital Image correlation (DIC) was employed to monitor regions of strain localisations in-situ directly on test specimen during impact. DIC measurement technique reveals that ASB emanate with multiple nucleation sites of strain localization at high strain rates. The strain obtained using DIC technique is not always the same as that of the elastic wave. Microstructural studies indicate that the evolved ASB is characterized with fine grains and micro-voids coalescence along the paths of ASBs. Additionally, multiple shapes of mechanical micro-twins with massive frequencies are observed at ASB surroundings within preferred grains. At slow high strain rates of impact, freckled pattern selective grain refinement is observed with fewer emergence of mechanical micro-twins. The flow stresses increase gradually with strain rates due to extensive grain refinement at high strain rates. Also, the stress-strain behavior exhibits sigmoid shape with the sigmoid nature increasing at high strain rates due to increasing frequencies of multiple shaped evolved mechanical micro-twins. 

