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Application of new multi-objective Genetic Algorithms in sintering blending

WANG Ce, DONG Zhaowei, SUN Lihui, JIANG Junqgiang
(School of Information Technology, Hebei University of Economics and Business, Shijiazhuang 453000, China)

[ Abstract] In the process of sintering ore blending, it is often necessary to optimize the product quality, raw material cost and
other objectives at the same time. This paper presents a new multi — objective genetic algorithm to solve the multi — objective
optimization problem with complex constraints, many variables and complex distribution of objectives. By improving the non-—
dominant sorting step in the algorithm, the unreasonable individuals generated in the population are filtered, and the de—duplication
operation is added to reduce the duplication of individuals in the population and enhance the diversity of individuals in the population.
The algorithm can provide a more reasonable and cost—effective ore blending scheme for sintering in steel plants.
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Tab. 1 Chemical composition names and ratio variables
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Tab. 2 First dominant layer partial data

VeI 1 2 3 5 6 7 8
WA/ T8 980.822 2 362.082 3 362.082 3 363.187 7 955.999 3 911.585 4 834.718 0 871.251 6
Wi/ % 0.084 815 0.088 541 0.088 541 0.087 451 0.084 885 0.084 890 0.084 984 0.084 979
Bt 9 10 11 13 14 15 16
HiAR/ 78 803.775 3 797.458 0 668.484 0 363.477 3 363.259 8 363.259 8 363.588 6 363.477 3
Bt/ % 0.085 071 0.085 088 0.085 387 0.086 307 0.086 405 0.086 405 0.086 209 0.086 307
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Tab. 3 Pareto solutions before de—duplication

pEial 1 2 4 5 6
A/ TT 365.251 7 362.173 6 363.000 4 364.307 5 362.865 0 362.176 2
T & 5/ % 0.087 3 0.091 1 0.088 4 0.087 6 0.089 5 0.090 4
Bt oo 7 8 10 11 —
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Fig. 1 Flow chart of improved NSGA-II algorithm
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Tab. 4 Comparisons between set solving and manual computing data

Pareto fif 41~ F 5 EHPE e

AT RaiRg WA
1 2 3 4 5 6 8 9 10 11 12 BEAMME  gEm

JRA/TC 361.218 1 361.3324 362.231 2 362.396 7 362.403 8 362.438 0 362.630 3 363.218 0 363.266 8 363.339 4 363.416 1 363.903 8 361.204 8 364.7

i fr /% 0.090 831 0.089 581 0.088 621 0.088 550 0.088 547 0.088 546 0.087 046 0.086 624 8 0.086 625 0.086 462 0.086 454 0.086 450 0.098 474  0.098 365
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Tab. 5 Comparisons of the solution scheme of the algorithms and the actual production data
H PR EES fRSETT S 4 SR 8 fREEITSR 12 HRRIRER R S8t 3.2 L

FAERT#Y/ % 6.349 9 6.335 4 6.075 5 6.075 3 6.052 4 7.00
s % 0.601 3 0.506 0.500 7 0.501 2 0.923 4 1.00
Kk % 6.249 6 6.626 7 7.750 1 7.884 7 7.343 9 7.00
BT RERL T4/ % 14.462 7 14.899 1 14.462 7 14.902 4 3.5125 14.00
REH/ % 22.129 9 22.343 2 22.681 1 22.340 7 21.137 6 21.70
RTX #}/% 13.953 4 14.745 0 14.105 7 13.902 3 14.816 2 14.00
B/ % 2.960 9 2.719 9 2.048 5 2.009 9 2.991 7 2.80
HR/ % 11.447 6 10.047 0 10.049 2 10.050 7 11.408 6 11.00
RWIR % 1.366 1 1.359 4 1.364 0 1.358 2 1.335 4 1.00
HiHL K % 1.014 0 1.166 7 1.166 8 1.165 2 1.080 1 1.00
HIR/ % 7.885 6 7.581 7 8.107 7 8.096 6 7.907 7 7.70
=R % 2.484 5 23553 2.486 5 2.457 3 2.091 5 2.30
HAM K % 1.454 4 1.656 6 1.656 4 1.656 4 1.694 6 1.50
SR % 24196 2.458 2 2.345 0 2.401 6 12.499 1 2.50
R/ REE I % 5.220 5 5.200 3 5.200 3 5.200 3 5.205 2 5.50
WA/ TT 361.218 1 362.396 7 363.218 0 363.903 8 361.204 8 364.70

& i/ % 0.090 831 0.088 550 0.086 624 0.086 450 0.098 474 0.098 365
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