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Failure Strength of Metallurgical Coke—An Approach from Materials Mechanics—

Mototsugu SAKAL Ryo NISHIMURA, Masaru NISHIMURA and Kouichi FUKUDA

Synopsis : The failure strength of metallurgical coke is examined on the basis of materials mechanics and fracture mechanics. A novel concept of the

“rule of scaling” is addressed for the macro-, meso-, and the micro/nano-structures of coke that comprises complex pores and cracks embed-

ded in a carbonaceous matrix. It is emphasized that the failure strength of coke grains having the dimension of meso-scale (scale from about

5 to about 30 mm) is essential for mechanically qualifying the grade of metallurgical coke.

Through instrumented spherical indentation testing, the mechanical characterization in mm-scale is conducted for the cokes made from

various types of coals encompassing from caking to non-caking coals (strongly coking to poorly coking coals). The indentation test results

confirm that the discrepancy in the mechanical properties (elastic modulus, yielding strength, and work-of-indentation) of these cokes in mm-

scale is insignificant, whereas there exists a crucial discrepancy in the values of their drum indices (DI). The Weibull statistic is applied to

the compressive failure load of coke grains with mm-scales (6 to 15 mm grains and 15 to 25 mm grains). The results of Weibull statistics for

the compressive failure loads are successfully related in a quantitative manner to the DI-values.

Key words: metallurgical coke; texture of pore/crack system; failure strength; mechanical properties; Weibull statistics.
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Table 1. Characteristic properties of the standard cokes tested.
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Fig. 3. Schematic P-A hysteresis curve for spherical in-
dentation.
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(see Fig. 2).
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Table 2. Characteristic properties of the coke samples used in compressive failure test.

Proximate analysis ist Bulk density
(mass%) M0|s ure of coal at 150 150
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Ash Volatile | (masso) chaargmg
S matter (m”, dry)
Malan 10.0 24.9 3 0.8 86.1 88.7
Goonyella 10.8 0.6 3.6 0.8 84.5 86.8
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Camberwell 8.8 35.9 7 0.7 62.2 83.2
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Fig. 10. An example of the P—u curve in the compressive
failure test for Goonyella coke (15/25 mm grain).
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