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Simulation Study of Inclusions Motion in Thin Slab Mould for
Continuous Casting

ZHANG Qi, LI Huan, WU Yanbang, YIN Xiangkai
(School of Mechanical and Automotive Engineering, Qingdao University of Technology, Qingdao 266520, China)

Abstract: The motion of inclusions in thin slab mould was analyzed by water simulation and numerical simulation. By
analyzing the motion diagram of inclusions captured by high-speed micro-camera, Proanalyst software, the motion path of
inclusions in the crystallizer was obtained. At the same time, the motion path of inclusions in the mould is calculated by
Lagrange method, and the influence of drawing speed and submerged nozzle depth on the motion path of inclusions are
analyzed. The results show that the motion path of inclusions in the crystallizer is complex. The drawing speed is lower,
the depth of dipping into the nozzle is shallower, and it is for the inclusion to circle in the upper backflow area is easier.
The drawing speed is greater, the depth of the submerged nozzle is deeper, and the inclusion is easy to circle in the lower
backflow area. Increasing the residence time of the inclusions in the mould can prevent the inclusions from entering into

the billets and forming defects.
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Fig.1 Physical model of crystallizer

W ALK O g EAR AL R ke, (AR A AT B
P ATARIR M B ST A T XCUIR
WL BON I A R R RO 0, 4
WA AP T BE TR ) TC I RS I

G5 A N IR0 Sl B HE AR T R s i 5 5 AR R 8l
i 5 B AR A A U AEORL b 1 P, T AR e 2 W Y
18 Bl L 5 R

1y 17
gw%m%?:gwgqmw%wﬂg

1 P d 1 3
"1 Ty e e

-emdp, (M
Ao, S5 A5 1 R AR M BE ) 5 2 TR
IR LT 7,5 3 IR R A B ) e —
T 32 7R UKL T 52 (I 70 50 AN I 3R B2 m/s 5w, 4
R 19 3 /s s, 43 1 R R 19 5
kg/m®;d O UKL ELAR ,my BHOD AR R Cp 2 AL
Reynold %11 sR %L,

I B RO 5 E S AU RS G, E B A
SR e Ay URE R TR R, AR iR A K
T, AT MG, STERMN A mRHT
Rosin-Rammler 434 /7% , % € e /NPURL B K
OB B P S 0R AR 43 A i BORUORL B A% 4H 4
H, WOk EE H 4 T R oA e i 0kE B AR 20
B E e LA THEEL, BUEBUS AR 1 R,

2 JKIRIUELE

ARG AR LA I B FH K R ASESUL A Y7 45 i 2 P9 AU
B BRI, 25 R F 4 A s A TR A 8l 2



(FHIERK AR )09/2019 KB, EEHHRIE L R NSRS IE B B R B R <901«
F1 BEEUSH
Tab.1 Numerical simulation parameter
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Fig.2 Schematic diagram of water simulation experiment device
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Fig.3 Water simulation results
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Tab.2 Water simulation parameter

45 S K
J /mm $7i# /m-min? AW /mm W /kg-m? HARVEE /mm HEE /kg-m® R /kg/(m-s)
140x35%330 1.0,1.2,1.4 100,140 700 0.1~2.0 1000 0.001
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Fig.4 Numerical simulation results
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Fig.5 Velocity variation diagram of inclusions at different drawing speeds
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Fig.6 Water simulation results
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Fig.8 Diagram of velocity variation of inclusion under different water inlet immersion depths
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