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A Mathematical Model for Estimating the Lining Erosion of
Blast Furnace Hearth Based on Profile Vectors and Genetic
Algorithm
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Abstract With respect to consecutive drainage aggressive internal conditions and varying lining
profile during production process in blast furnace hearth a simple method is proposed for
representing the lining profile by a set of lining profile vectors. It can convert the solving of a
complicated inverse heat transfer problem with unknown geometries at a specified-temperature
boundary into searching the optimal set of profile vectors in an optimization problem. Integrating
numerical heat transfer theory and finite element method with genetic algorithm an inverse
problem oriented mathematical model has been developed which can predict the lining profile of
blast furnace hearth accurately. A testing example of elephant-foot erosion pattern on the basis of
an intact ceramic cup synthetic hearth is employed to examine the effectiveness stability and
accuracy of the model. The results indicate that the model would have a broad prospect of
practical applications.

Key words blast furnace hearth lining erosion profile vectors heat transfer genetic
algorithm inverse problem
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Fig. 2 Flow chart of the mathematical model for
estimating the lining profile of blast furnace
hearth
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Table 1 Inversely calculated temperatures in the reference points and their relative errors under different freedoms
a=0 a=4 a=6
/C
/T % /C % /C % /C %
1 199.5 201. 1 0. 80 202.6 1.55 199.6 0. 05 199.5 0.00
2 200. 8 193.5 3.64 196.3 2.24 200. 5 0.15 200.9 0.05
3 147.8 141.9 3.99 142.2 3.79 146. 4 0.94 147. 1 0. 47
4 294.7 331.8 12. 59 325.0 1.28 294.9 0.07 295.2 0.17
5 606. 5 574. 8 5.23 574.6 5.26 605. 8 0.12 606. 3 0.03
6 279. 4 329. 1 17.79 331.8 18.75 282.9 1.25 279.4 0.00
2 3 Zhao H Huo S Cheng S. Study on the early warning

Table 2 Computational time and mean relative errors
under different freedoms

a=0 a=2 a=4 a=6

/s 175.30 267.50 319.10 543.30
/% 7.34 5.48 0.43 0.12

70.2 % .
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