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Fuzzy Synthesis Evaluation Method for Position State of Blast Furnace
Cohesive Zone Based on Entropy Weight Extension Theory

YANG Gui-Jun! JIANG Zhao-Hui* GUI Wei-Hual YANG Chun-Hual XIE Yong-Fang!

Abstract As the position state of blast furnace (BF) cohesive zone is influenced by various complex factors, which have
hierarchical and fuzzy characteristics, a two-stage fuzzy synthesis evaluation method based on entropy weight extension
theory is proposed. Using the extension theory and entropy weight method, the membership matrixes and fuzzy weight
vectors of the first-stage are determined for the first-stage fuzzy evaluation, which is based on the work of organizing
and classifying the process data of BF. Then, after determining the second-stage fuzzy weight vector by utilizing the
analytic hierarchy process (AHP), the membership matrix of the second-stage fuzzy evaluation is generated on the basis
of the result matrixes of the first-stage fuzzy evaluation. Thus, the two-stage fuzzy evaluation of the position state of BF
cohesive zone can be carried out with not only qualitative analysis with extension of matter-element but also quantitative
calculation with correlation function of extension set theory. A case study of a 2650 m? steel plant is carried out to verify
the proposed method. It can be seen from the verification that the proposed method can reflect the practical situation
well.
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Fig.1 The structure of two-stage fuzzy synthesis

evaluation
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Fig.2 Two-stage factor sets of the position state of BF

cohesive zone
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Table 3  Single-factor index and evaluation data of
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Table 4  Single-factor index and evaluation data of
BF stack
EESH i e R4f P I R
2P 0.00~0252 0.252~0.764 0.764~1.00 0.373
22 0.00~0.260 0.260~0.832 0.832~1.00 0.311
ccéz) 0.00~0.275 0.275~0.855 0.855~1.00 0.158
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m(sz) 0.703~1.00 0.371~0.703 0.00~0.371 0.621
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Table 5  Single-factor index and evaluation data of

BF bottom

FHESH () KA i (SRR (A
£ 0.00~0.391 0.391~0.623 0.623~1.00 0.496
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z$¥  0.00~0.365 0.365~0.768 0.768~1.00 0.650
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Table 6  Single-factor index and evaluation data of

production raw material parameters

FHESH i RLAF A FEvPAbAE
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= 0.796~1.00 0.372~0.796 0.00~0.372  0.647
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Table 9  Comparison of evaluation results
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