FFIR TN
91 SPECIAL STEEL

Vol. 46. No. 5

* 72+ 2025 September 2025

EH420 ;& T $¥ 80 mm 45 EHRHE TR ZE 14 S E &L

WER, EHRE?, NAE, X AR, IR, FOFS, 2K, AE #2, ko
(1 PEZRT R P EARBFERE TR 214429; 2 Jb i RHE KA 4 54 8 TR, AL 5T 100083 ;
3 VLRI AR A BN T, TN 2144295 4 677 Tolk KM S AR T8 22 8%, AT 100144)

W OE O TR TR, 8 A S A B T2 A R A 380 ~ 420 °C 2%
V4 B EC AR 1) IR AR 2R AR N DL ER ARG 7 | DAGRAS I S B J1 2 PR o AR 3 EHA20 ¥ T4 80 mm FR R MESE T2
ST BT 2 S BRI S UE TR AL T FST T HE RS BO U TR AR T 2 A X4 R S [ (Y S
FRIENUESE 2 )5, 22210 P B AT, T Fh s R T AT S I S 28, SRl R SRR IS A A IS R/ DN | T S
VIR IR R A A o RIS M HER PTG IR B I 400 “CHE JII 28 500 °C, M0 7 4l 255 735 [X 455 ¥ i) M 35. 6 h FAI%
F15. 1 ho WG FREACES R RN, A A A . SR 2. 0 m B2 3. 0 m A, i h A A UG AR IX
PSRRI AA 17, 1 h3 22 20. 8 h, FZLRHEDR R A8/ NIV 2 2 AR 1

K AR MEBE; 0% BUEBIR

DOI:10. 20057/j. 1003-8620. 2025-00078 HRESES TCI42. 1

Numerical Simulation of 80 mm Extra—thick Plate Stacking
Slow Cooling for EH420 Marine Steel

Bao Xuejun', Jiang Dongbin®, Liu Zhaoxia', Liu Jun’, Sun Xianjin’, Yi Qing’,
Wu Xiaolin®’, Ren Ying®, Zhang Lifeng*

(1 User Application Technology Research Institute, Citic Pacific Special Special Steel Group Co.,Ltd., Jiangyin
214429, China; 2 School of Metallurgical and Ecological Engineering, University of Science and Technology Beijing,
Beijing 100083, China; 3 Jiangyin Xingcheng Special Steel Works Co., Ltd., Jiangyin 214429, China; 4 School of Me-
chanical and Material Engineering, North China University of Technology, Beijing 100144, China)

Abstract: Extra-thick plates of marine steel are widely used in marine engineering and are produced by microalloying and
heat treatment process. The extra-thick plate needs to be slowly cooled at 380 °C - 420 °C to control the transformation form
the austenite to acicular ferrite and bainite, which can obtain excellent mechanical properties. A mathematical model is es-
tablished for the stacking process of 80 mm extra- thick plates of EH420 marine steel, and the accuracy of the model was
verified by actual temperature measurement. The influence of stacking parameters on the residence time of extra-thick
plates of marine steel in the transformation zone is studied. It is found that the temperature of the surface layer of plate
stacking gradually decreases, while the decrease rate of temperature in the middle and bottom of the stacking are signifi-
cantly lower. The stacking rate has little effect on the cooling rate, while the initial temperature of the plate has a great im-
pact on the cooling rate. With the initial temperature of the extra-thick plates stacking increasing from 400 °C to 500 °C,
the residence time of the stacking center in the phase transformation zone decreases from 35. 6 h to 15. 1 h. As the height
of extra-thick plates stacking increases, the time required for cooling time rises. When the stacking height increases from
2.0 m to 3.0 m, the residence time in the structure transformation zone in the middle of the stacking increases from 17. 1
h to 20. 8 h, which is caused by the decrease of the stacking surface and the cooling rate.
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Table 1 Chemical composition of EH420 marine steel %
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0.08 0.40 1.60 '5 '3 1.2 050 0.06 0.030 0.06
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Table 2 Stacking process parameters of extra—thickness
plate
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Fig. 3 Temperature distribution of stacking process of extra—thick plates: (a) layer 1, (b) layer 14, (c) layer 28
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Fig. 9 Temperature distribution after stacking cooling for 24 h: (a) 400 °C, (b) 450 °C, (c) 500 °C
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