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Computer Simulation of Pore Formation in Iron-ore Sintercake

Masanori Nakano, Tadahivo Inazomi, Shunji Kasama, Hiroe Kaxepa, Hisato Sapaoka and Hidek: Taravasu

Synopsis :

Behavior of pore and bond formation in sintercake on iron ore sintering has been studied by means of computer

simulation in which melt flow phenomenon is taken into account. Simulations have revealed that pore size increases
with increasing coke content and increasing melt fluidity. On the other hand, the excess of them results in a huge void
and dense and massive clusters below which an unfired region is formed. These results are confirmed by comparing

with the direct observation by X-ray CT.
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Fig. 1. Modeling of gas flow.
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Fig. 2. Modeling of melt flow.

Table 1. Model parameters with typical values.

parameter notation actual value value in model

cell number XXy 250 X 250
cell volume V cell 1
iteration interval t 1
initial porosity ¢pore 0.5 0.5
initial coke content $coke 0.06 0.06
room temp. Trm 15°C 0
coke ignition temp. Tig 600°C 0.5
ignition furnace temp. Tin 1000°C 0.8
melting point. Tmp 1200°C 1
coeff. of heat transfer Dh fitted by flame front speed at 1
coke combustion rate Rc 30~60sec/particle 0.003
ore temp. increase ATc ~600°C 2.44

by unit coke combustion
melt fluidity C/Fd fitted at 8.0
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Fig. 3. Comparison of the heat pattern at the center
of sintercake.
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Fig. 4. Comparison of sintercake structure between
calculation and measurement.
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Fig. 5. Variation of sintercake structure and coke
residue by coke content (pin height stands
for concentration).
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Fig. Al. Sintercake structure calculated with eq.
(A2) for eq.(3)
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