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Feasibility Study of in-situ Observation of Diffusion in Liquid Metals by using a
Fluorescent X-ray Spectroscopy
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Abstract

Diffusion is a common phenomenon for the all state of materials. We have developed a new technique for the observation
of diffusion in liquid metals by using a fluorescent X-rays analysis and X-rays transmission device. This apparatus makes
available the in-situ observation and real-time analysis of diffusion profile in liquid meals. In this study, we applied this
apparatus to the measurement of diffusion between liquid Ag and liquid Cu. The diffusion coefficient obtained by this method
is consistent with the orders of magnitude of previous results. Technical issues of this method emerged from this study.
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Fig.1 Schematic figure of X-Ray optics and sample.
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Fig. 2 Image furnace with window fixed on the up-
down stage.
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Fig. 3 Design of long capillary crucible for x-ray fluorescence
analysis. a: Drawing of 3D CAD, b: crucible and sample
configuration, c: crucible assembly.
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Fig.4 Concentration profile of diffusion couple at the room

temperature.
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Fig.5 Concentration profile of diffusion couple at 1323 K.
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Fig. 6 Diffusion coefficient of Ag-Cu liquid alloys.
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Fig. 7 Difference of diffusion profile.
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