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Numerical Simulation on the Influence of Roll-casting Process Parameters on the

Fluid-thermal Field of Aluminum Melt

Pan Qiuhong', Liu Jie', Zheng Shuai', Wu Huajie', Zhao Yang', Dong Zefang®
(1.School of Material Science and Engineering, Jiangsu University;
2.Inner Mongolia Liansheng New Energy Materials Co., Ltd.)
Abstract: The fluid-thermal field of 1030 aluminum alloy by roll-casting was simulated by Fluent software, and
the influence of casting speed and pouring temperature on fluid-thermal field was investigated. The results reveal
that the flow field of aluminum melt in the cavity of Hunter nozzle is dominated by the casting speed. During the
roll-casting process, the slower the roll casting speed is, the longer is allocated to the aluminum melt, and the
smaller the velocity difference between the middle and the two sides of the nozzle outlet is, however, leading to
the longer retention of the molten aluminum in the nozzle and the larger drop of temperature; Effect of pouring
temperature on fluid-thermal field of aluminum melt is very limited, which only affects the velocity field in the
edge area and the overall temperature distribution of the nozzle and hardly affects the distribution of fluid-thermal
field. The condition that the casting speed is set at 1.2 m/min and the casting temperature is set at 695 C is con-
ducive to the flow and filling of melt in the nozzle cavity, which is the most conducive to the flow stability of noz-
zle and the quality of slab.
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roll-casting process parameters

3 HETE A I MOIE AR Sh 69 HAEAE M
30 I TITZTHHMNBEEEHNEZN
BT RPNy 705 C i AN [] 45 %L o BE R A ik
FER B . RTLAE o 2 08 T B 1 I 2 v B Lo B
23 (o 75 W R s v %) 5 A A S v 320 3 R T AR AL AT
3 TC o A5 e S T BT A P9 5 e A A 3 R AT I 0D
ML EE R 0.8 m/min B, o RS 1] B L 20 30 fa] B L AR
1) oAb G s A ) 3 2 /I U R 0 A B R ¥ AT
FTEI B 1 B BR 2 43 BC A5 B0 SRR R A R R
ML 1.2 m/min B 5506 AR 04 8 (AU B RE A
BB R 5 o ER A B 43 T A5 3 04 55 VA T 2D 008 K
AR AL ) SR 3 B A T 2. HEE 5L E N 1.6 m/
min [, )BT FE] B2 09 BR R U B i — P D 2
SN G R AR TR AR AN S AT 43 T U 1) i
B . 7E 4~9 Sy g JL A AR AR, B 58 v I BE R A B
N AL R LR RS

2 Ry AN ) 5 5L 3 e v L B T 5 M o 0 A
s, R 2a v LLE L - BRERE T %

T GETELE/C B/ (m » min~ D)

1 705 0.8
2 705 1.2
3 705 1.6
4 695 0.8
5 695 1.2
6 695 1.6
7 685 0.8
8 685 1.2
9 685 1.6

HE/(ms")

0.153

J l 0.140

0.127

0.115

. 0.102

4 4 y ) 0.089

y ‘ ' J 0076

| 0.064 p

== S— | 0051

0038

) - I—’ 0.025

> = 0.013 —

0

(a) 1 5(0.8 m/min)
A1
Fig.1

(b) 2 % (1.2 m/min)
FEBEN TS CREAILRETHEHEFEFCY FEisE KGR ERE

Velocity nephogram of aluminum melt corresponding to the Y plane in the center of the casting
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Fig.3 Temperature nephogram of aluminum melt corresponding to the Y plane in the center of the casting
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