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Fig. 1 Calculation area and boundary conditions of roll

casting molten pool
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Table 1 Numerical simulation experiments under different

gap widths
Roll-casting Roll gap Molten pool  Pouring
No. speed/ width/ height = Temperature/
(mm's ") mm angle/(°) C
1 50 2 40 700
2 50 3 40 700
50 4 40 700

R2 AFGEHERE N BUEB SR T 5
Table 2 Numerical simulation experiments under different

pouring temperature

Roll-casting Roll gap Molten pool  Pouring
No. speed/ width/ height temperature/
(mm's ") mm angle/(°) C
1 50 2 40 680
2 50 2 40 700
3 50 2 40 720

2.1 $EELIEHIRIS S A BRI

H 406 e e I AR o S5 I %, i
FRVEIR BN IE I YL, Mg Si e R AE R FL st
I ATRREANII S o BTN IR W BT o Ak
ALRR

Bl it I g o A B 2 B, deith 3 A
7 2 AN X (Vortex zone)!', Vortex 1 5E3T [ ¥ 1M
L RGBT i B I TR R TR B, R TR &2
o A T ARRCR A AR, o — DT TR RIS R A AL
FRIE— R e AR R 7 Vortex 2 [RJTE R
2 L B AR Tl ] X S AR K DA R e LR P L A T
W, Vortex 2 BAIKHIEIF HARFIRAF Kiss
point FFTIX I8, Vortex 2 AN FE Wi st [ 95 9 AH X P
b e, i BB R SR AE Kiss point BT & 5 U
IR BT S B IR A AT B
A T R AR R0 [ 4 s b EAT B S 201k,

55

50 -
451
40t

35¢

30

y/mm

25r

=
Na)
<
(=%
=
f<~)
(e}
=
(=}
=

207 82 Vortex 2
R 0.7
15 0.6
10 0.5
8‘3‘ Kiss point
= 0.2
: 0.1

65 70 75 80 85 90 95 100
x/mm

2 PRELIE BN O B S ik

Fig. 2 Liquid fraction and streamline of roll casting molten

pool



1130

hEA SR R

2018 4F 6 H

5 7 IR R KA A2 ENE UK IR S5 ol A
B, DU o (R P RE AR T i S5 T A A
FIFRIMAZ %, (AL Kiss DX Il B 37 35 5146
A7 By TR A o K T P

REEREN RO ERITAEI

B a0 E I AT LG 22 S 5 S R i g
VIEWREEZ LB c/eys B cleo>1 BN IEWAT, clco<<l
Bk GpmbiTt™l e ANl G B T A R 5 7] Mg
Si JCE MMM A& 3 s, Mg, Si JGED
it PR B L A0 1) v e DX IR W A v, FUBR SR
B Mgy Si JTER G R, JHE.O g 2
S NABI T B E AR AT AU, X 2B (1% 3BA7 A R
] TR RS AN ()3 P AR AT o 2 DX SR
HE RS R bR . REGIREH 680 'C LTHE
700 ‘C I Mg+ Si TG 3 Lo 27 B i BT LU A I (I BEACAS
AR, (H4kgL EFFE 720 CHEFULZeAt Mg, Si JTE M
T LA, 23 ik 3] T 3.37 F12.34. 3

2.2

3.6 @
a

. . ——680C

Segregation i ja)! ——700C

3.0 peak of center layer | oy ——720°C

2
SN
T

Positive and
negative
| segregation
line

—_
N

Vortex 2
- . effect

-0.8 -0.4 0 0.4
Distance from center of strip/mm

B3 ANFEGEERE T B 7 W Mg Si JoE i

Macro segregation ratio of Mg, c/c,
oo

=
=

0.8

e AN Si JGER IEW T R0 0.32 mm,
LA R R SRR T 0] 16%, 680 ‘C A1 700 “C e
WE T Mg TG B AT RO HEAA] ], (H& 720 C#%
il B2 N Mg JTER IE AT T 0.84 mm /)b &
0.72 mm.,

HIE 4 F1 s rTRAE Y, B BeREEL R T
Vortex 1 ZRH [n) F it i 7% 2)) 5 HI i X sl ya s,
M A R BEARFF 17.5 mm A2 AN, Vortex 1
VAR AL T SRR IR NS J KR o LR i) BRI, A
FF A I R FNEREE] s Vortex 2 [AIA X IEE A i 2
TFET 5.3 mm, V(AL T FE T 25.3 mm/s, Vortex
2 (AR Kiss it DX IRI R s B FRAIG, ik BE AR TR
A AN BT 0 B0 R P A 2808 R A T o B o JE D AT
720 CHHLME T Vortex 3 FHIFHRZ Y Vortex 2 4
E S 8T W 8 I8 I8 9 2k (Disappearance of flow
passage), MM JCAKH & 4 JE R AE Vortex 2 5 Vortex 3
Z B m ik AR YR, Vortex 2 effect YH 2% 5 AT I &
FH I S IR T

24
2.0 Segregation i —— ;gg 8

g peak of center layer

1.5+ L
Positive and

negative

1.2F A
segregation line

09}
0.6}

Macro segregation ratio of Si, c/c

0.3 2 A
gt . Vortex 2 effec

-0.4 0 0.4
Distance from center of strip/mm

0.8

Fig.3 Mg(a) and Si(b) element distribution in thickness direction of strip at different pouring temperatures
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Fig. 6 Mg(a) and Si(b) element distribution in thickness direction of strip under different roll gaps
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Effect of process parameters on
centerline segregation of twin-roll strip casting

ZHANG De-quan, XU Zhi-qgiang, AN Zhong-jian, DU Feng-shan, WEI Jie-ping

(National Engineering Research Center for Equipment and Technology of Cold Strip Rolling,
Yanshan University, Qinhuangdao 066004, China)

Abstract: The technical parameters of twin-roll strip casting have significant impact on the centerline segregation. The
mathematical model in completely coupled temperature field, flow field and solute field was established by using
multiphase flow technology for the characteristics of twin-roll strip casting mill. The solidification process of
simultaneous existence of liquid phase, liquid-solid-phase and solid phase in molten pool was simulated based on the
coupled mathematical model. The distribution characteristics of Mg and Si solute field and flow field in the molten pool
were studied by the simulation results, and the influence of different technical parameters (the width of the roll seam and
casting temperature) on the centerline segregation of the thin strip was studied. The research conclusion was verified by
the casting and rolling experiments of the aluminum alloy 6061.

Key words: twin-roll strip casting; centerline segregation; flow field; Kiss point height
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