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Metal Solidification: Application of Synchrotron Radiation In-situ Imaging Technique
Du Zelong', Guo Enyu'*, Wang Tongmin'*
(1.Key Laboratory of Solidification Control and Digital Preparation Technology of Liaoning Province,
School of Materials Science and Engineering, Dalian University of Technology;
2.Ningbo Research Institute of Dalian University of Technology)

Abstract: A comprehensive and in-depth study of the evolution of microstructure and defects during metal solidifi-
cation is the key to optimizing composition and preparation processes, thus improving the comprehensive per-
formance of materials. As a general, high-precision nondestructive and quantitative research method, synchrotron
radiation X-ray has been widely used in the field of metal solidification process due to high flux, high temporal
and spatial resolution and other characteristics. The research progress in metal solidification process based on syn-
chrotron radiation imaging technique was reviewed, including the construction of devices and technology develop-
ment for in-situ research of metal solidification, as well as the solidification progress of various types of metallic
materials such as aluminum alloy, magnesium alloy, superalloy, etc. The microstructure evolution of solidifica-
tion process and metal solidification behavior under the action of external physical fields (such as electric field,
magnetic field, ultrasonic field) was emphasized, and the important role of synchrotron radiation in-sizu imaging
technique in numerical modeling of solidification process was expounded. Finally, future research directions were
prospected.
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Fig.1 Dendritic evolution in Al-Cu alloys and Ni-based superalloys under different temperature gradients
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Fig.2 3D morphology evolution of Fe-based. Ni-based and Co-based alloys during solidification at cooling rate of 0.05 C/s
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Fig.19 3D evolution of pores in Ni-based superalloy during solidification
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