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ABSTRACT

Liquid metal embrittlement (LME) is a phenomenon in which a normally ductile metal or alloy experiences loss of ductility when stressed while in contact with a liquid metal. Ga is of particular interest in the study of LME due to its relatively low melting point. Although LME has been discovered for over a century, the mechanism behind is yet fully understood. Current consensus on the occurrence of LME is decrease in interatomic bond strength induced by the adsorption of liquid metal. Recent progress in nanoscale characterization techniques, such as synchrotron X-ray radiography and in situ TEM shows that the Ga penetration-induced dislocation movement and localized plasticity at the penetration front of gallium. Advanced synchrotron X-ray tomography reveals the dependence of Ga liquid metal penetration on grain boundary energy. Computational methods provide an alternative approach in studying LME at an atomic scale. Atomistic simulation results show the effect of applied stress on grain boundary penetration at an atomistic scale as well as dislocation movement along the grain boundary. A new model, dislocation climb model, was proposed based on this observation to explain the occurrence and propagation of cracks in LME. 
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