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Study on crystallization and heat transfer performance of solid slag film
in mold flux for titanium-bearing microalloyed steel
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Abstract: The solid slag film of mold flux is a key medium between the mold and the continuous cast-
ing slab. Based on the solid slag film of mold flux for Ti-containing microalloyed steel prepared by a
slag film heat flux simulator, the physical properties of the slag film, such as thickness, porosity, and
roughness, were analyzed. XRD, scanning electron microscopy (SEM), and mineral phase microscopy
were used to analyze the crystallization performance of the slag film. In addition, the heat transfer prop-
erties of the slag film, including thermal resistance and heat flux density, were studied. The results show
that the surface roughness of the slag film is formed at the initial stage of solidification of the solid slag
film and is significantly affected by the temperature of the liquid slag. The solid slag film has a two-lay-
er structure: glassy and crystalline, with perovskite as the main mineral phase. At the initial stage when
the copper probe is immersed in the liquid slag, the heat flux density increases rapidly. When the water-
cooled copper probe is immersed in the liquid slag for 13 seconds, the heat flux densities of the mold
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flux reach their maximum values, which are 0.988 MW-m >, 1.208 MW-m >, and 1.355 MW-m ~ re-
spectively. With the increase of the immersion time of the copper probe, the solid slag film gradually
thickens, the thermal resistance increases, and the heat flux density decreases gradually.
Key words: mold flux; slag film; crystallization; heat transfer; Ti-containing alloy steel
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Table 1 Composition and properties of mold flux for ti-
tanium-bearing microalloyed steel

Composition/% Viscosity/ ~ Melting

Ca0 ALO, TiO, Si0, BaO Na,0 MgO Li,0 B,0, Tc  (Pa's) temperature/C

24 242101 40 99 81 3.0 09 82 81 037 1070
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Fig. 2 Thermal resistance of mold heat flux simulator
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Table 2 Statistics on the thickness of the solid slag film of
mold flux mm

1200 C 1300 C 1400 C

15s 30s 45s 60s 15s 30s 45s 60s 15s 30s 45s 60s
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Fig. 3 Cross-sectional morphology and porosity of solid slag film
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Fig. 4 Morphologies of the contact interface between slag film and copper probe wall and the 3D contact surface between

solid slag film and water-cooled copper wall
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the water-cooled copper wall
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