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1. Main Research Results  

1) Radiation heat transfer reduction across mould flux for continuous casting by its crystallization 

 In continuous casting, the mould flux existing between the shell and the mould plays important roles in 

 infiltration of the shell and heat extraction from the shell. High speed continuous casting requires slow 

 cooling, which has been achieved by crystallisation of mould fluxes. To elucidate this mechanism, the 

 present study aimed to measure reflectivities and transmissivities of mould fluxes having various degrees 

 of crystallinity and to evaluate the radiation transfer characteristics of the fluxes on the basis of a model. 

 It has been found that reflectivities enhanced by crystallisation reduce radiation heat flux from the shell to 

 the mould. Furthermore, the effect of iron oxides on the radiation heat transfer has also been understood, 

 based upon which a new flux has been proposed.   

2) Measurements of emissivities for molten Fe-C alloys 

Emissivities of molten Fe – x mass% C alloys (x = 0 – 4.85) have been measured at the melting or 

liquidus temperatures in the wavelength ranges 500 – 1000 nm and 1400 – 2500 nm, and the 

reproducibility of the measurements has also been confirmed. Conventionally, sintered MgO plates were 

used as the substrate, which did not provide a stable measurement condition. In the present work, alumina 

crucibles have been used instead to reduce the vibration of the samples. The emissivities measured 

increase slightly with increasing the C concentration up to 3.8 mass%, beyond which the emissivities 

shows a steep increase. 

3) Measurements of electric resistivities for molten Ge-Sb-Te alloys 

Sb2Te3 is a promising candidate material for phase change memory. The present work aimed at 

measuring electric resistivities of this substance in the liquid state using the four-terminal method. 

Tungsten was used for the leads because this metal has high melting point and is used as electrodes in 

phase change memory. The electric resistivities measured show negative temperature dependence in the 

temperature range from its melting point to 1000 K with good reproducibility. This finding suggests that 

liquid Sb2Te3 has semi-conduction. 
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