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Thermal Stress and Deformation of Coke Layer during Carbonization

Shozo Iracaki, Tzumi Sumovama, Kiyoshi Fukapa, Shinji Hasese and Nobuo Suzuxk:

Synopsis : The non-uniform shrinkage and matrix strength of coke during coal carbonization have a great influence on the size of
metallurgical coke. The influence of coal properties and carbonization conditions on the thermal stress and deformation

of coke layer were evaluated by the carbonization test and a mathematical simulation model. The deformation was

defined by the curvature of coke layer. The coke-fissure formation behavior in coke layer was investigated by the

carbonization test using thin coal layer. The fissure distributions and curvature of coke layer were measured by X-ray
computerized tomography. The thermal tensile stress leads to cause the curvature and coke fissure of coke layer.
There is a good relationship between the curvature, fissures and size distribution of coke and the curvature and thermal
stress distributions calculated by the mathematical simulation model. The contraction coefficient and Young's modulus
of coal have a great influence on the thermal stress and deformation of coke layer. As the thermal stress in coke layer
increases along with increase of the heating rate and transverse temperature gradient of coal layer, the size of coke is

decreased. It was clarified that the thermal stress and deformation of coke layer are controlled by coal properties and

carbonization conditions.
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Fig. 2. Temperature-dependence of contraction
coefficient and Young’s modulus®?,
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Table 1. Coal properties.

Proximate analysis Gieseler plastometer Reflectance
Ash VM ST MFT FT MF Ro
(db. %) (°C} (°C) (°C) (ddpm) (%)

CoalA - 96 249 403 456 492 1380 1.10
Coal B 96 21.7 429 465 497 44 1.26
CoalC 10.0 193 434 473 503 76 1.40
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Fig. 4. Effect of coal properties and temperature

on the deformation of coke layer.
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Fig. 5. Effect of coal properties and temperature
on the maximum tensile stress in coke layer.
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Fig. 6. Effect of carbonizing conditions and temper-
ature on the deformation of coke layer.
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Fig. 7. Effect of carbonizing conditions and temper-
ature on the maximum tensile stress in coke
layer.
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Fig. 8. Relation between mean coke size and car-
bonization conditions.
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Fig. 9. Effect of temperature on the tensile stress
distributions in coke layer.
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