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Analysis of Fracture Behavior in Metallurgical Coke Using Rigid Bodies-Spring Model

Tomoki OGATA, Kenta UEOKA, Hideyuki HAYASHIZAKI, Yohsuke MATSUSHITA, Hideyuki AOK],
Takatoshi MIURA, Koichi FUKUDA and Kanji MATSUDAIRA

Synopsis : In this study, fracture behavior of coke is investigated using 4-point bending tests and numerical analyses of Rigid Bodies-Spring Model.

In 4-point bending tests, it is shown that the fracture behavior of coke is brittle fracture. The fracture occurrs at the middle of the bottom

face of the coke specimen and a crack propagates vertically upwards. Finally, the coke specimen collapses with the powder.

The fracture analyses using RBSM (Rigid Bodies-Spring Model) assuming 4-point bending tests were carried out for two cases in order to

investigate the effect of existence of pores on fracture behavior of coke. In case 1, pores are not arranged in the analytical object and the ef-

fect of pores is considered by a decrease in the macro material constants. In case 2, the effect of pores is considered by arranging pores in the

analytical object. Analytical results of case 2 reproduce the fracture behavior better than those of case 1. In addition, varying the inner struc-

ture and input data such as elastic modulus, yield criterion and so on, leads to improve the precision of fracture analyses of coke.

Key words: RBSM (Rigid Bodies-Spring Model); fracture; pore; 4-point bending tests; coke.
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Fig. 1. Schematic diagram of 4-point bending tests.

Table 1. Coking conditions of samples.

Coal Goonyella, Enshu

Grain size -3 mm
Moisture 5 wt%
Bulk density of coal charge 0.8 t/m’
Coking time 185 h
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Fig. 2. Strain—load curve of Goonyella coke.

Table 2. Yield stress Poisson’s ratio of coke with and with-
out macro crack.

Samples Yield stress [MPa]  Poisson’s ratio [-]
Goonyella coke without macro crack 4.22 0.19
Goonyella coke with macro crack 1.71

Enshu coke without macro crack 4.70 0.22
Enshu coke with macro crack 1.52
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Fig. 3. Images of 4-point bending tests for Goonyella coke
by high-speed video camera.
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(b} After deformation

(a) Before deformation

Fig. 4. Element positions before and after deformation.
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Table 3. Material constants.” "
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Elastic modulus [GPa] 10 27
Poisson’s ratio [-1 0.21 0.21
Tensile strength [MPa] 5 20
Compressive strength [MPa] 110 110
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Beginning of plastic deformation
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