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Fig.1 Schematic diagram of experiment process
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Table 1  Physical parameters of Phosphor Bronze and

continuous casting process parameters

Parameter Value
Density/kg m™ 8780
Specific heat/J kg™ K 380
Conductivity/W m™ K™ 50
Latent heat/J kg™ 210000
Solidus temperature/K 1118
Liquidus temperature/K 1273
Viscosity/kg m™ s 0.0012
Casting speed/m s™ 0.003
Pouring temperature/K 1433
Current intensity/A 12
Current frequency/Hz 50
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Fig.2 Mathematical model
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Fig.3 Comparison of the measured and calculated magnetic

induction intensity under the traveling magnetic field
(1I=12 A, =50 Hz): (a) on the surface and (b) under the

surface
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Fig.4 Effect of silicon steel sheet on the electromagnetic force of

molten metal: (a) without silicon steel sheet, (b) 100 mm>5
mm silicon steel sheet, (c) 150 mm>& mm silicon steel sheet,

and (d) 150 mm>0.5 mm silicon steel sheet
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Fig.5 Effect of silicon steel sheet on the flow of molten metal:
(a) without silicon steel sheet, (b) 100 mm>& mm silicon
steel sheet, (c) 150 mm>& mm silicon steel sheet, and (d)

150 mm>0.5 mm silicon steel sheet
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Fig.6 Effect of silicon steel sheet on the solidification of molten
metal: (a) without silicon steel sheet and (b)150 mm>Q0.5

mm silicon steel sheet
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Fig.7 Effect of stirrer length on the flow of molten metal:

(a) 950 mm and (b) 560 mm
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Fig.8 Effect of current intensity on the electromagnetic force
and flow of molten metal: (a) electromagnetic force

distribution and (b) flow distribution
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Optimization of Electromagnetic Horizontal Continuous Casting Technology of
Phosphor Bronze Slab

Zhang Qi*, Guo Lijuan?, Li Tingju®
(1. Qingdao Technological University, Qingdao 266033, China)
(2. TDK China Co., Ltd, Dalian 361021, China)
(3. Dalian University of Technology, Dalian 116024, China)

Abstract: In order to improve the edge quality of horizontal continuous casting phosphor bronze slab, three methods including applying

silicon steel at ends of the traveling magnetic field stirrer, changing the length of traveling magnetic field stirrer, and reducing the ends

current intensity of traveling magnetic field stirrer were proposed, and a numerical simulation method was used to study the flow and

solidification process of continuous casting phosphor bronze slab. The results show that compared to the other two methods, the method of

placing the silicon steel sheet on the edge of the traveling electromagnet stirrer is more beneficial to improve the melt flow. When the

length of the silicon steel sheet is 150 mm, the strong flow at the melt ends disappears and the ends melt solidification process is more

uniform, which is helpful to prevent the crack and segregation defect and improve the edge quality of continuous casting phos phor bronze

slab.
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