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Deformation Behavior of Coke Cake during Discharge

Shiro Warakase, Kanji Takeva, Hidetaka Sveose and Hiroshi Itava

Synopsis : Coke supply for ironmaking will sharply decrease in the beginning of the 21st century in Japan, because of the end of
service life of coke ovens. For the purpose of extending the life of the oven, deformation of the coke cake and the load
on the side wall during pushing were studied by applying an electric furnace equipped with a movable wall. Cake
deformation under compressive force was found to proceed in three stages. The coke cake was reduced in length in
the pushing direction in the cake deformation stage, and load was generated on the side walls in the high wall load stage.

The secondary crack in the cake prevents the load transmission on the wall. The load transmission rate when the
pushing stress was 0.19MPa, 8p, was controlled by adjusting the maximum fluidity and mean reflectance of the blended

coal.

Key words : coking ; coke ; fluidity ; mean reflectance ; crack ; hard push ; operation ; coke oven ; compressive force ; compression ;

deformation stage.
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Fig. 1. Schematic illustration of the experimental
apparatus.
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Table 1. Experimental conditions.

3mm under 70 %
6~8 Coals
1.3~2.4 (log DDPM)
0.9~1.2 (%)

Crushing
Blending
Maximum Fluidity
Mean Reflectance

Moisture 6 %
Wall Temperature 1273 K
Heating Time 64.8 ks (18 hours)
Carbonization Time | 57.6ks (16 hours)
Ram Velocity 0.02 m/s
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Fig. 2. Typical measurement of forces and deforma-
tion of coke cake during pushing.
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Fig. 3. Change in ratios of the transmitted force and
the wall load to the pushing force during

pushing.
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Fig. 4. Primary and secondary cracks observed in
the cross section of coke cake.
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Fig. 5. Changes in coke size distribution before and
after pushing of coke cake.
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Fig. 6. Relation between Bp and the property of
blended coal.
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Fig, 7. Relation between the hard pushing and gp.
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Fig. 8. Changes in B8 and transmitted force ratio
with compressive strain.
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Fig. 9. Deformation of coke cake in each stage.
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