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Experimental study on Marangoni flow in half-zone liquid bridge of silver melt
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Abstract: The experimental study on Marangoni flow in half-zone liquid bridge of silver melt was
carried out. Use of silver melt as a representative of low-Prandtl number fluid has the following
merits; It is easy to lower the Marangoni number due to its thermophysical property. Solubility of
oxygen in silver melt is sufficiently high and an oxide film is not formed at the melt surface under
the atmospheric condition. Using a molten silver bridge, the Marangoni number of as small as Ma
= 160 was obtained and an oscillatory flow with frequency of /= 0.26 Hz was observed.
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2 Table 1 Temperature difference between top and bottom

of liquid bridge with a radius of 5mm and a height of
5mm as a function of Ma among Si, Sn and Ag.

Ma (Ma 2 Temperature difference between top
Mag ) ? Ma 1 and bottom of liquid bridge (K)
Ma Si Sn Ag
10 0.068 0.62 3.2
50 0.34 3.1 16
Table 2 Variation of Ma number as a function of
temperature increment between top and bottom of liquid
bridge with a radius of 5mm and a height of 5mm among
2. Si, Sn and Ag.
szmperature Variation of Ma number
increment
Si Sn Ag
1.0 150 16 3.1
5.0 740 80 16
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Table.2

Ma
1K
Ma 150 3.1
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Fig. 1 Experimental setup.
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Fig. 2 Half-zone liquid bridge of silver melt.
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Fig. 3 Temperature oscillation measured by

Two-color pyrometer.
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Fig. 4 Frequency of temperature oscillation
corresponding to Fig. 3 by Fast
Fourier Transformation.
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Ma 2.4xMag,
Imaish?

(6=-1.6><10" N/m K ;=3.88=<10° Pa s 1=4.15x
107" m’/s Pr=6.28><107?) /:=0.20 Hz
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