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Abstract

This article aims to introduce the synchrotron radiation for its utilization in the casting and solidification fields as an unique tool
for observation of real time phenomena of molten metal during solidification. General features of the synchrotron radiation were
briefly introduced for readers in the casting and solidification fields, with no background regarding to synchrotron radiation. And
basic principles of imaging technologies using synchrotron light for in-situ observation of molten metal were explained together
with exemplary research works, which were reported on the casting and solidification fields in recent years. As a practical guide,
real time observation of Al-Si casting alloy was introduced with experimental facilities, image acquisition, and processing together

with representative results.
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Fig. 7. Comparison of radiograph images of the Al-Si casting alloy obtained by (a) absorption contrast and (b) hybrid contrast of phase and

absorption imaging technique.
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Fig. 8. Schematic diagrams showing basic principles of radiograph image formation by (a) absorption contrast and (b) phase contrast.

Fig. 9. Real-time radiography showing a dendritic growth in Sn-Bi alloy as a function of solidification rate: (a) 2 um/s, (b) 5 um/s, (c)10 um/s,

(d) 20 um/s and (e) 50 pm/s (rearranged from [7]).
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Fig. 15. In-situ radiograph images showing formation of Fe containing intermetallic phase in the casting Al-Si alloy.
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