H40% 557 (O I - SO Vol. 40 No. 7
201947 A Chinese Journal of Scientific Instrument Jul. 2019

DOI: 10. 19650/j.cnki.cjsi.J1905153

EEMEFETF AP EREEERWEREMUS N

o # L LESR TR R
(RIBHE R 16 S8 RS I A i a seyh s i 430081)

B B AP ERE RGP AL A 2 AR A SR S — P T I SR I BT BRSBTS B AR
A 00 DR R S A S TR i . BRI B RETE 100~ 400 g/ m? 22 A Ry BB A P BRI T XS 42, RIS
Beit (DOE ) Fl BL7 Hidfit R AR 75k BRI S S R A K | 8 IR 2 23 Hr 1 20 2% DR 38 0] i S5 38 B 1) 2 R o AR S 6 295 SR 4 S 1
LRI, IR & S HAE IS A IE A I A R AT A0, LB IESCHR 45 2R o S5 R3] - U515 2 B9y m] )21 75 RS 1
M ARCR BN R?=0.997 6,P<0.000 1, RS54 A 5 i B 2 T8 AU A 32 Uk PR3O ZRMDUT 2 R AU g A7
WU 755 T Y 5 A P TS R WO A BT WU T S I S A 5 HAE

KR RS PR IR SR B s W L Ik

FE 4 %S TF701.2 THI162. 1 X EEFRIRED: A ElRIRHEFERISFERAD: 450.35 460.25

Simulation and optimization of factors influencing the weight of zinc
coating in continuous hot-dip galvanizing line

Xu Wei, Kong Jianyi, Wang Xingdong, Liu Huaiguang

(Key Laboratory of Metallurgical Equipment & Control Technology, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract: The process of zinc coating weight control has the characteristics of non-linear and multi-variable. A new simulation and
optimization analysis method is proposed to control the influence factors of zinc coating weight control, which is based on orthogonal
experimental design, numerical simulation and response surface method. The hot galvanizing production process with the weight of single
surface galvanizing layer between 100 and 400 g/m’ is taken as the research object. Orthogonal experimental and on-line data collection
methods are used to collect sample data. The importance of each factor on the response index is ranked by range analysis. Based on the
experimental results, the linear regression formula is derived and the orthogonal experiment with interaction columns is used to analyze
the influence of factor interaction on the model. In this way, experimental results can be modified. Results show that the multiple
correlation coefficient of the fitted quadratic regression equation model is R* = 0.997 6 and P<0. 000 1. According to the experimental
results, the factors influencing the weight change of zinc coating is ranked as the order of jet pressure, strip velocity, interaction between
jet pressure and strip velocity, nozzle distance, nozzle gap, and interaction between jet pressure and nozzle distance.

Keywords : continuous hot dip galvanizing; zinc coating weight; orthogonal experimental design; response surface method
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Fig.1 Schematic diagram of hot dip galvanizing
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Table 1 Orthogonal array for 3 factors and 2 levels L,(2’)
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Fig.2 Orthogonality of the orthogonal array L,(2*)
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Table 2 Factors and levels for zinc coating weight control
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Fig.3 On-line measurement results of zinc coating weight
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Fig.4 The relation of coating weight with jet pressure
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Fig.5 The relation of coating weight with strip velocity
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