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Q345 ¥ 250 mm x2 000 mm IR IEEFHFREMEZREIEHRUL

AEE ZEK ERE Lem TAR & 4
(1 RUBHE R 2 MK & R EA A BRBHEHEALRE, R 430081 ;
2 RIU B B SRR A A IR AT A RIREI, SR 436002)

O OE 43X Q345 (/% :0.14 ~ 0.18C,0.20 ~ 0.50Si,1.30 ~ 1. 50Mn, < 0.025P, < 0. 0255.0.015 ~
0. 060A1)250 mm x 2 000 mm HRIF LR b7 T & 8, B BEEEAEFRE, FESHTHBRIERBIE, IR =%
SEEE(H9Y P R JEHHAE(0.80 ~ 1. 10 m/s) SHERIBE G LR EE MR W, RS RARET TE MM
NMAEHSH, SRRV, EHREREO0.95 m/min KR HE T , MAEE KM 23.43 m, HHERKE 7.22 m; |
S EIGREE  BEE R /5% 0. 56 ~0.67 m, HAHRK KB 0.25 ~0.29 m; FIHHE K 0. 15 m/min, B E K %G H
3.45~3.90 m, FAHX KK 0.94 ~ 1. 22 m LRSS R 2061, L 0. 95 m/min, 52 K T {37 B XF K @ 47
Hfs=0.4~0.9, BE T &5 6 mm i,0345 BRI HORIT | RN EHEEH 83. 1% EF) 98.0%

X1 Q3458 250 mm x2000 mm AL B PEEE BERE ORI

Solidification Rule for Casting 250 mm x 2 000 mm Slab of
Steel Q345 and Process Optimization

Cheng Rijin', Wang Zhiheng’, Wang Hongfu®, Xia Jinkui*, Cao Longgiong® and Zhang Hua'
(1 Key Laboratory for Ferrous Metallurgy and Resources Utilization of Ministry of Education,
Wuhan Science and Technology University, Wuhan 430081 ; 2 Steelmaking Plant,
Echeng Iron & Steel Co Ltd, Wuhan Iron & Steel Group, Ezhou 436002 )

Abstract In according with issue of central segregation of 250 mm x 2 000 mm slab of steel Q345 (/% : 0. 14 ~
0.18C, 0.20 ~0. 50Si, 1. 30 ~1. 50Mn, =<0.025P, <0.025S, 0.015 ~0.060Al), a solidification heat transfer mathe-
matical model is established, and verified and modified by nail shooting test to study the effect of secondary cooling intensity
(light, middle and strong) and casting speed (0. 80 ~ 1. 10 m/min) on casting slab temperature field and shell thickness,
and optimize the soft reduction process and correspondent casting parameters. Results show that with typical casting speed
0.95 m/min and light cooling scheduling, the final solidification point of slab is 23. 43 m, the length of mushy (liquid-so-
lidified phase) zone is 7. 22 m; with decreasing the secondary cooling intensity, the final solidifying point extends 0. 56 ~
0. 67 m and the length of mushy zone increases by 0. 25 ~0. 29 m; with increasing casting speed by 0. 15 m/min, the final .
solidifying point extends 3. 45 ~3. 90 m while the length of mushy zone increases by 0. 94 ~ 1. 22 m; with optimized light
cooling schedule, casting speed 0.95 m/min, solidified fraction f5 0. 4 ~0. 9 at soft reduction zone, and total reduction a-
mount 6mm, the qualified percentage for < I ratting central segregation of slab of steel (0345 increases to 98. 0% from o-

riginal 83. 1%.

Material Index Steel Q345, 250 mm x 2 000 mm Slab, Casting, Mathematical Model, Final Solidifying Point,

Central Segregation
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Table 1 Chemical composition of steel Q345DVK1 /%

C Si Mn P S Als
0.14 ~ 0.20 ~ 1.30 ~ < < 0.015 ~
0.18 0.50 1.50 0.025 0.025 0. 060
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Fig.1 Acid picking sample photographs by nail shooting test: location of measured point (a) 1*;
(b) 2*; (c) 3*
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Table 2 Simulated results for longitudinal centre surface of
slab

AH 1~-8KIKk 90K AR/ I/  FHEE HHER HAR
B /0 k") C-mn™") (memn?) ¥W/m Hi/m KE/m

@y 0.795 4032 0.95 15.52 22.20 6.68
s 0.682 4032 0.95 15.83 22.76 6.93
BB 0.568 4032 0.95 16.21 23.43 7.22
@4 0.568 4032 0.80 13.53 19.53 6.00
5B¥Y> 0.568 4032 1.10 18.72 26.88 8.16
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Fig.2 Effect of cooling intensity on slab temperature field and
shell thickness, casting speed 0. 95 m/min
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Fig.3  Effect of casting speed on slab temperature field and
shell thickness, secondary cooling-light cooling
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Table 3  Soft reduction zone for slab casting in different
technological conditions
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Table 4 Commercial production optimization test results
with soft reduction
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Fig.4 Morphology of center segregation of slab before (a) and after (b) process optimization
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