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Design of Bed Structure Aiming the Control of Void Structure Formed in the Sinter Cake
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Synopsis

: Design of bed structure is a promising approach to maintain/increase the productivity of sinter under the condition of increasing use of iron

ores with high combined water content and fine particle size. In this paper, a process image of the above proposal, MEBIOS, is outlined and

further in situ observation of the change in the void structure of the sintering bed by using X-ray CTS and a thermo-fluid dynamic simulation

have been conducted in order to preliminary evaluate the possibility of this process.

X-ray CTS observation suggests that the existence of pellets of 15 mm in particle size does not significantly affect the formation of macro-

scopic void network in the sintering bed and not lead to inhomogeneous sintering. A series of the laboratory-scale of sinter pot experiment

was also carried out to obtain parameters for the numerical simulation. The gas flow near the pellet surface and the differences in the temper-

ature profiles among the pellet center and surface were simulated by using the numerical model although further studies are necessary, e.g.,

on the considering ways of structural changes of void in the sintering bed, reduction and oxidation reactions and a mesh generation method

properly representing the contraction of bed height.
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Fig. 1. Structural change from the raw material bed to the porous cake during sintering.
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Fig. 2. Sinter cake structure prepared by varying coke rate.
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Fig. 3. An image of the design of bed structure of raw ma-

terials.
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Fig. 4. Changes in the bed structure for various segregation conditions of raw materials (70X70 mm).
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Fig. 5. Structural c¢hanges of the bed around the pellet of 15mm¢ (120X120 mm). Pellet was consisted of (a) marramamba

ore+coke (4 mass%) and (b) marramamba ore only.
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Fig. 6. Arrangement of small sinter-pot test.
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Fig. 7. An example of the simulation region and prepared
mesh.
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Fig. 12. Comparison of computed temperature profiles at the center, TC, and the surface, TC,, of the pellets of 5, 10, 15 mm in

size during sintering.
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