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Mechanism of Coke Deterioration by Shear Stress

Kiyoshi FUKADA, Shozo ITAGAKI, Izumi SHIMOYAMA and Michitaka SATO

Synopsis : To clarify the generation behavior of fine coke by shear stress in the lower part of blast furnace, coke degradation behavior was investigated

using the shear stress tester. Furthermore the theory of tribology was applied to estimate the resistance of wear. The main results obtained are

as follows;

1) The generation rate of coke fine was basically proportional to sliding distance. Shear conditions (shear rate and vertical stress) had a

great effect on coke deterioration behavior.

2) The coke fine ratio increased rapidly with the vertical pressure or the decrease of coke strength. It was assumed that plastic deformation

of coke surface layer resulted in the expand of real contact area among lump coke.

3) The wear resistance of coke could be described by the specific wear rate and breaking energy which were approximately 0.1kJ ™" and

200 kJ/kg respectively for normal metallurgical coke.
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Fig. 1. Schematic illustration of shear stress test.
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t: Time [s]

F(t):Force [N]

Sv : Vertical stress [Pa]

a : Amplitude [m]
f:Frequency [s-]

L : Length of coke bed [m]
W : Width of coke bed [m]
H : Height of coke bed [m]

Fig. 2. Schematic drawing of the estimation for shear con-
ditions.
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Table 1. Shear conditions.

Shear rate (s) 0.12/0.23/0.35/0.43
Amplitude (m) 0.03

Vertical stress  (kPa) 0.5/6.0/16.9/27.8
Shear time (min) 10/20/30/40/50

Table 2. Coke properties.

DISY () | CSR() | CRI()
Coke A 88.0
Coke B 92.6
Coke C 94.1 58.0 28.5
Coke D 94.7 59.7 27.2
Coke E 95.1 61.1 26.1

Table 3. Coke properties after reaction.

Reaction ratio
Properties
0% 6% 15% 25%
MSl2s-65¢ (%) 38.3 37.4 37.0 37.0
Coke C
Porosity (%) 46.7 48.4 52.0 57.7
MSl2s-65¢ (%) 38.7 36.3 35.5 32.2
Coke D
Porosity (%) 45.1 47.5 50.6 55.4
MSl28-65¢ (%) 411 40.2 39.8 38.5
Coke E
Porosity (%) 47.8 48.5 54.2 56.8

* Reaction temperature : 1000°C, Reaction gas : CO2 100%
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Fig. 3. Relationship between shear rate and shear stress.
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Fig. 4. Change of coke size distributions.
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Fig. 5. Effect of shear rate on fine coke ratio.
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Fig. 6. Effect of vertical stress on fine coke ratio.
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Fig. 7. Real contact area of lump coke.
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Fig. 13. Effect of porosity on coke breaking energy.
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