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Abstract

It is necessary to control the inclusion for improvement of quality of titanium products. There
are two kinds if inclusions in titanium: high-density inclusion (HDI) and low-density inclusion
(LDI). Though HDI can be removed by settling out in the water-cooled hearth, suspended LDI
might flow out in the mold. The nitridated titanium sponge that is major source of LDI formed as
a porous structure. From predicted result for apparent density of the nitridated titanium sponge,
it has been understood that the sponge floats on titanium melt when the melt filled the pore of the
sponge. To control flow behavior of LDI on the melt in water-cooled hearth, Marangoni flow was
generated by electron beam irradiation near pouring gate. The effect of electron beam irradiation

was confirmed by both numerical simulation and experiment.
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