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Supercooling of Homogeneous Liquid Phase of Liquid Metals and Alloys
—Poor Supercooling around the Eutectic Composition of Liquid Ni-Nb System—

Toshio Itami™2, Junpei Okada, Yuki Watanabe™3, Takehiko Ishikawa and Shinichi Yoda
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To study the supercooling of many liquid metals with high melting temperatures, the investigation was performed for the
cooling curves of electrostatic levitation (ESL) experiments, which had been originally obtained for the measurements of many
physical properties. The largest supercooling over the literature values was found for liquid Ru (428 K), Ta (721 K), W (601 K),
and Ir (438 K), where temperatures in the parentheses mean the supercooling of respective liquid metals. This indicates the
validity of ESL for the supercooling experiments of liquid metals and alloys because of being rather free from the heterogeneous
nucleation. This ESL was applied to the study of supercooling of homogeneous liquid phase in the composition range from 29 at%
Nb to 71 at% Nb of eutectic Ni-Nb system, whose eutectic point is present at 40.5 at% Nb and 1448 K. The experimental result
shows a poor supercooling tendency of homogeneous liquid phase around the eutectic composition in spite of large supercooling
far apart from this eutectic composition. This characteristic feature was discussed based on the classical nucleation theory
coupled with the knowledge recently found, the existence of concentration fluctuations in the homogeneous liquid phase near the

eutectic point.
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Fig. 1 Schematic view of the electrostatic levitation (ESL)
apparatus; (1): sample; (2)(3): vertical electrodes; (4):
horizontal electrodes; (5): He-Ne laser for position detection;
(6): position sensor; (7): CO, laser for heating; (8): pyrome-
ters; (9) (10): CCD cameras.

Table 1 The supercooling, AT, and the relative supercooling,
AT/ Ty, of liquid metals with high melting temperatures.

Hofmeister et al.” Vinet et al.® Present work

AT (K)  AT/T, AT (K) AT/T, AT (K) AT/T,
Ti 350 0.18 292 0.15
Zr 430 0.20 313 0.15
Nb 480 0.18 413 0.15
Mo 520 0.18 428 0.15
Ru 330 0.13 428 0.17
Rh 450 0.20 431 0.19
Hf 450 0.18 333 0.13
Ta 650 0.20 721 0.22
w 530 0.14 601 0.16
Re 975 0.28 800 0.23
Ir 340 0.13 438 0.16
Pt 380 0.19 377 0.18
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