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Abstract
This presentation first introduces the fundamental principle of small-angle X-ray scattering (SAXS) technique and its role in the field of structural characterization. The SAXS technique is complementary to conventional microscopic observations. It can accurately determine the shape, size distribution and interaction between particles of nano-scale phase in the bulk samples in a nondestructive way. Moreover, the in-situ SAXS measurement can be performed to study structural evolution and then solve related mechanisms directly under the various conditions, including non-isothermal heating, isothermal aging/annealing, dynamic pressure and solution state. The applications of SAXS in this talk focuses on the various alloy systems and metallic glasses. Different phase-separation mechanisms, precipitation and crystallization kinetics in the metal materials are quantitatively and qualitatively revealed by the SAXS technique. The structural parameters extracted by SAXS technique are correlated to chemical composition, applied temperature and mechanic test etc. to verify the theoretical models and establish the relationship among synthesis (fabrication), structure and property. The results could be helpful to the design optimization and promotion of performance. Simultaneous SAXS and X-ray diffraction (XRD) measurement and anomalous SAXS/XRD measurement are developed to study the hierarchical structures and complex mechanism to advance the metal research. This talk also provides application examples on the porous and energy materials and soft matter.             
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