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Strength Evaluation of Coke Structure by Hardness Test

Kazuya UEBO, Sadayoshi A1ZAWA and Shuhei YOSHIDA

Synopsis : Hardness of coke texture and elemental structure including coke matrix and pore was measured by micro Vickers test and Brinel test respec-

tively. Vickers hardness of coke depends only on coke texture. Isotropic and Mosaic texture, which are derived from reactive of low rank
coal, have largest hardness and Leaflet texture, which is derived from reactive of high rank coal, has lowest hardness. Average hardness of

coke texture is therefore lower for the high rank coal.

Brinel hardness was measured using an aluminum ball of 20 mm. The hardness was strongly influenced by porosity. Hardness of coke

made from high rank coal tends to be lower than that made from low rank coal. Brinel hardness was well explained by porosity and coke tex-

ture hardness by micro Vickers test. Brinel hardness test was accompanied by the destruction of coke structure. The hardness was thought to

stand for the resistance against destruction. Therefore strength of coke matrix is confirmed not to be weak even in case of coke made from

fow rank coal.
Key words : coke; hardness; strength; coke texture.
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Fig. 1. Preparation of coke samples for hardness measure-
ment.
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Fig. 2. An example of coke microstructure image.
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Fig. 3. Vickers hardness of coke texture.
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Fig. 4. Coke texture derived from reactives in coal.
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Fig. 5. Relationship between inert texture content in coke
and inert content in origin coal.
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Fig. 6. Relationship between average Vickers hardness of
coke texture and reflectance of origin coal.
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Fig. 7. Relationships between Brinel hardness and the
porosity of coke samples.
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Fig. 8. Relationship between Brinel hardness of various
kinds of coke and their porosity.
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Fig. 9. Relationship between Brinel hardness of various
kinds of coke and reflectance of their origin coal.
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Table 1. Properties of single coal used for blend coal with

different Fv.
Coal | Ro | VM MF D Fv
(%) | (%) |log(ddpm) | (%) | ©)
A A-1 1.26 | 21.0 2.56 101 | 2.50
A-2 1.28 | 20.4 1.96 14 0.95
B B-1 1.00 | 24.9 3.54 199 | 4.20
B-2 | 091 | 28.6 2.71 -20 | 0.34

Ro’ mean random reflectance of vitrinite
MF: maximum fluidity, D: dilatation
Fv: void filling ratio
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Fig. 11. Decrease in Brinel hardness by the lack of dilata-
tion of origin coal. The hardness is converted to
the value for the porosity of 0.5.
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Fig. 12. Microscopic photograph of coke cross area perpendicular to indentation surface after Brinel hardness test.
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(a) reactive derived texture (Mosaic)

(b) inert derived texture

Fig. 13. Example of coke texture after Vickers hardness
test
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