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DEVELOPMENT OF MATHEMATICAL AND GRAPHICAL RELATIONSHIPS FOR PREDICTING THE
MECHANICAL AND HOT STRENGTH OF BLAST-FURNACE COKE PRODUCED FROM A STAMPED
COAL CHARGE
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A comprehensive study of coal concentrates that form the raw material base for coking at the enterprise
was conducted. The study was carried out using a set of modern analysis methods, including sieve,
technical, petrographic, and plastometric methods, as well as determining the grindability, swelling
pressure, and chemical composition of the mineral part. The results obtained indicate a considerable
variation in properties of coal concentrates included in the raw material base for coking. It has been
established that individual components of the charge are characterized by significant differences in
granulometric composition, technological properties, petrographic characteristics, and features of the
mineral part, which directly affects the processes of the coal plasticity behavior and the formation of the
coke structure. The study provides a scientific basis for the scientifically substantiated selection and
adjustment of the composition of coal charges, taking into account the individual properties of their
components, which allows for increased stability of the coking process.

It has been shown that an increase in the caking properties of coal mixtures, determined by both
plastometric and petrographic methods, as well as an increase in their cokeability, contributes to the
improvement of the mechanical strength of blast furnace coke. A close correlation between these
parameters has been established: the correlation coefficients r, which characterize the degree of
interdependence, are 0.9638 and 0.9486, respectively. Based on the experimental data obtained,
graphical relationships were constructed and mathematical equations were developed that allow
predicting the mechanical strength of coke obtained in the coking process based on the results of
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laboratory studies of the quality of coal charges. In addition, a linear relationship was established
between the coke reactivity index (CRI) and coke strength after reaction (CSR) for the experimental coke
samples. Mathematical dependencies have been developed that allow the CRI and CSR values of
laboratory coke to be predicted with sufficient accuracy based on data on the basicity ratio and the
basicity index of the ash of the initial coal charges. Statistical evaluation of the obtained equations
confirms their high reliability and accuracy: the correlation coefficients are 0.95-0.96, and the values of
the standard deviation are within the range of 0.77-0.90.

The practical significance of the results obtained lies in the possibility of using them to optimize the
composition of coal charges in industrial conditions of coke production. The proposed graphical and
mathematical dependencies can be used for operational forecasting of blast furnace coke quality
indicators at the stage of laboratory analysis of raw materials, which allows reducing the number of
industrial tests, increasing the efficiency of using coal raw materials from different basins, and ensuring
stable production of coke with high mechanical and high-temperature strength properties. This, in turn,
will contribute to improving the efficiency of blast furnace production and reducing the cost of raw
material preparation.

Keywords: coal concentrates, charge, coke reactivity index, coke strength after reaction, mechanical
strength of coke, mathematical modeling, predictive relationships.
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