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Mechanism of Inner Crack Generation of Formed Coke during Carbonization

Shivo Warakasg, Yoshiaki Hara, Kanji Takeoa and Hiroshi Itava

Synopsis : The inner crack of formed coke (FC) causes degradation of coke particles during the transportation and results in low
permeability in the blast furnace. Mechanism of inner crack generation of FC during carbonization was investigated
by in-situ observation using of a furnace equipped with X-ray generator. The in-situ observation of formed coke
elucidated that the inner crack was generated at the semi-coke temperature region with decrease of the radial
temperature gradient. The crack was observed at the high heating rates or at the heating patterns with keeping
temperature above the re-solidification temperature of FC. Thermal stress analysis indicated that the plastic strain at
the re-solidification remains and causes the inner crack at the decrease in temperature gradient. The heating pattern

with small temperature gradient at the re-solidification temperature was suggested to prevent inner crack generation.

Key words : coking ; formed coke ; crack ; inner crack ; X-ray ; strain ; thermal stress ; coal briquette ; temperature gradient ; heating

pattern.
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Fig. 1. Schematic view of experimental apparatus.
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Fig. 2. Calculational mesh of cylindrical model.
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Fig. 3. Properties of coal and coke used in calculation.
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Fig. 5. Schematic illustration of formed coke.
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Fig. 6. Surface and inner temperature change dur-
ing carbonization (heating pattern B-1).
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Fig. 7. Surface and inner temperature change dur-
ing carbonization (heating pattern A-1).
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