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Fig. 1 Geometric model of M-EMS and mesh system in
continuous casting (Unit: mm): (a) Physical model; (b) Mesh
partition
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Table 1 Chemical composition of AZ61 magnesium alloy
(mass fraction, %)

Al Zn Mn Si Ca Ni Fe
5.8-72 04-15 =0.15 <03 <0.05 <0.005 <0.005

R"2 AZol B EYINESH
Table 2 Physical property parameters of AZ61 magnesium

alloy

Parameter Value

Melting temperature , 7,,/K 903

Temperature transition zone half width, d7/K 30
Latent heat, dH/kJ/kg 370

Dynamic viscosity, #/(Pas) 0.04
Density, p/(kg'm ) 1800

Solute partition coefficient(Al), ky 0.35
Solute partition coefficient(Zn), k, 0.065
Liquidus slope(Al), &, -3.37
Liquidus slope(Zn), k; —6.67

Gibbs-Thomson’coefficient, /7/(K-m) 6.2X1077
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Fig. 2 Distribution of velocity field of molten Mg with different B, in mold: (a) Without EMS; (b) By=50 Gs; (c) B;=100 Gs
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Fig. 3 Radial distribution of velocity of molten Mg with
different B, in mold
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Fig. 4 Distribution of temperature field of molten Mg in center face along casting direction with different B, in mold: (a) Without

EMS; (b) Bi=50 Gs; (c) B;=100 Gs
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Fig. 7 Influence of electromagnetic density on grain size
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Numerical simulation on flow-temperature field and solidification during

electromagnetic of continuous casting of magnesium alloy

ZHANG Wei-wu', WANG Yuan-yuan®, LI Bin>, REN Zhong-ming®, ZHONG Yun-bo?, LEI Zuo-sheng’

(1. Shanghai Baosight Software Co., Ltd., Shanghai 201203, China;
2. State Key Laboratory of Advanced Special Steel, School of Materials Science and Engineering,
Shanghai University, Shanghai 200444, China)

Abstract: The flow field and temperature field of molten magnesium alloy in the mold have significant influence on
dendritic growth process during continuous casting. It is important to understand the distribution of flow field and
temperature field. The flow field, temperature field during the electromagnetic stirring (EMS) of continuous casting of
AZ61 magnesium alloy were simulated with finite element method, and the microstructure of round cast billet was
simulated. The simulation results indicate that the liquid magnesium alloy flows around the mold in horizontal plane with
rotational electromagnetic force. With the magnetic induction intensity increasing from 0 to 100 Gs, the flow velocity
increases from 0 to 6 mm/s, and the depth of liquid phase decreases from 20.2 cm to 10.6 cm. The electromagnetic
stirring accelerates the solidification rate, and the temperature difference between the melt edge and the melt centre
becomes small. The equiaxed crystal ratio of solidification structure is improved significantly under the effect of the
electromagnetic stirring. Meanwhile, the grain becomes more fine uniform spheroidal particals with size about 110 pm.

Key words: magnesium alloy; electromagnetic stirring; flow-field; temperature-field; solidification structure

Foundation item: Projects(U1560202, 51274137, U1860107) supported by the National Natural Science Foundation of
China; Project (CXY-2016-015) supported by Shanghai Municipal Commission of Economy and
Information, China; Project(SKLASS 2017-Z021) supported by the Independent Research and
Development Project of State Key Laboratory of Advanced Special Steel, China

Received date: 2018-01-19; Accepted date: 2018-03-30

Corresponding author: LEI Zuo-sheng; Tel: +86-21-56335470; E-mail: lei_zsh@staff.shu.edu.cn

(w8

AR )



