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Relevant properties of a (liquid) powder 
for continuous casting of steel 

R. Carli, M. Alloni, S. Casagrande

Present paper concerns noteworthy effort which has been conveyed in defining characteristics of conceptual liquid 
powder, more precisely a liquid casting powder. Expanding the idea of mixing properties of liquids and casting pow-
ders, a new material composed by a solid-liquid dispersion of conveniently formulated continuous casting powder in 
synthetic oil has been conceived. Aiming to prove that a material with higher load of solid component behaves like a 
liquid, few lab samples with different proportions between solid and liquid phases have been formulated and extensi-
vely characterized.
Rheological properties of this liquid casting powder samples proved those have to be considered as liquid with 
well-defined real-world technological properties. In particular, it has been pointed out that this material shows a spe-
cific viscosity which is connected to its solid component load through Robinson equation and its rheological behavior 
is described by Bingham constitutive equation.
Eventually a liquid casting powder is working as a liquid slag of a casting powder pumped at room temperature into the 
mold and, in comparison with natural/mineral or synthetic oil used in open steel stream, it is adding effective lubrica-
tion and control capability of heat transfer between strand and mold wall, resulting in mild homogenous cooling and 
in a significant increase of effective length of the mold. Indeed a tremendous improvement of general casting process 
quality has been observed. 
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At this point of present discussion, it can be concluded that 
first eligible sample to be classified as liquid casting pow-
der, namely sample B, has to be considered a liquid in all 
pondered aspects, in particular it has been pointed out that 
this material shows a specific viscosity which is connected 
to its PC load through a Robinson equation (Eq.1) and its 
rheological behavior is described by a Bingham constituti-
ve equation (Eq.2). Remaining subject concerns the perfor-
mance of this material when used in a continuous casting 
process. Is it actually a liquid casting powder?

LIQUID CASTING POWDER HOW IT WORKS
Based on plant results presented elsewhere 14-16), it is pos-
sible to depict the behaviour of a liquid casting powder in a 
real working environment. It has been observed that solid 

component, PC, of this solid-liquid dispersion is melting 
very rapidly at the expenses of heat produced by burning-off 
of liquid medium. This feature is perfectly matching normal 
operations of continuous casting of long products in open 
steel stream, where thermal insulation of liquid steel bath is 
not an issue. The advantage resides in the fact that a liquid 
powder is not a compromise like oil, which is burning in 
contact with liquid steel. Liquid powder actually provides a 
liquid slag with all known properties of commercial casting 
powder for continuous casting in close steel stream. Chan-
ge introduced by such a product in present technology is by 
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casting powder. Based on expanding idea of mixing, bor-
rowed from Value Innovation methodological approach to 
elements of perceived quality by end-user of this concep-
tual product, a new material composed by a solid-liquid 
dispersion of conveniently formulated continuous casting 
powder in synthetic oil based on fatty acids glyceric esters, 
has been formulated, in samples with different proportion 
between solid and liquid phases.
Extensive characterization of rheological properties of this 
liquid casting powder samples proved those have to be 

considered as liquid with well-defined real-world techno-
logical practical properties. Indeed, this product is working 
as a liquid slag of a casting powder pumped at room tem-
perature into the mold and in comparison with standard na-
tural/mineral or synthetic oil used in open steel stream, it 
is adding effective lubrication and control capability of heat 
transfer between strand e mold wall, resulting in mild ho-
mogenous cooling and in a significant increase of effective 
length of the mold.
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