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Fig. 1 Model and mesh of magnetic field in mould

Material

Permeability

Coercivity/(A'm ")

Air
Cooling water
Aluminum melt
Magnetic noir
Steel strip
Magnetic ring A
Magnetic ring B

1
0.5
1
1X10°
1000

5%X10°
5%X10°

695

(@)
'\I

Temperature/C
(= [o)} (=)
N ~J o
(9] (9, (9]

(o))

v

W
T

645

.

—a
—a
\.\.

0 20

40

60 80

Length direction of mould/cm

2700 -

2600

2500

2400 -

~;.
.

) |

Magnetic field strength/T

7% 1086 J/(kg'K), HABMIESH W 2 proal”"™,
vl 3 I e R o0 A 2R 2 ph Se e DI T A . %
ERPEER R 690 C HEE L 0.12 m/s. EHE
KR SAHALR el s i sk B 552 T
W T 18 SRR IS OB R R & TR S

2 FR5118

21 HIAREEBENELERRST

o J I 5 2 ) g A 7 e ) e T o vk
HONAS T a3 R/ RAL A T 0. I BAE
A8 B2 RS RO AR P AR B A7 RS gt 25 A A 5 L
AR . BINIIR A R R R LA
N AT, Re e R FRAE RS P (1) I
L% o RIS FRS 504 107 T 1) LZ—643 B it
SR RGN BRI B M X AN Y S AN 7 1) 40
By Al By AT 23 AR, PRI INAS 1R 45 AL 4% R B
EE N B.

Wl e 2 S R Ak 3 . S,
3(a) s THEZ R AR S B 5 0K TAT B (MK e AR 2

2.2

(b)

—
e
T

Viscosity of aluminum melt
=) ESN
"

550 650 750 850

Temperature of aluminum melt/"C

ol
o
[}S)
=]
T

0.016 -

0.012F

=
=
S
=3
T

S LN

Density of aluminum melt/(kg-m™3)

2300

0

200 400 600 800

Temperature of aluminum melt/'C

0.004

0

10 20

30

40

50

B2 BEURL A A g

Width direction of mould/cm

Fig. 2 Related parameters of magnetic-flow coupling model!'” '®: (a) Distribution of temperature of center line along casting

direction; (b) Viscosity-temperature curve of 3xxx; (c¢) Density-temperature curve of 3xxx; (d) Distribution of magnetic field in width

direction of mould
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Fig. 3 Schematic diagram of magnetic field of mould: (a)
Distribution diagram of magnetic roller; (b) 3D coordinate
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0.024

2
o
0
=]

(=]
(=]
S
o]

Magnetic field strength/T

" \1-. s AP e A
5 10 15
Width direction of mould/cm

B4 Wi EdEg R
Fig. 4 Measured magnetic field strength

Density of aluminum melt/(kg-m?®)

[ — =
0.324X10710 3.67071 7.44142 11.0121
1.83536 5.50607 9.17678 12.8475

v |
14.6828

Bl 5 4 NI A R
Fig. 5 Simulation results of magnetic field in mould:
(a) Contour of magnetic flux density; (b) Nephogram of

magnetic flux density
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Fig. 7 Simulation results of magnetic-flow coupling field: (a) Distribution of flow field in alloy melt without EMBR (B=0);
(b)Distribution of flow field in alloy melt with EMBR (B=Set function); (c) Nephogram of magnetic flux density in melt; (d)
Distribution of flow rate in width direction with EMBR
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Fig. 8 Macrostructure and microstructures of light and dark stripe of 1235 Billet: (a) Macrostructure of light and dark stripe;
(b) Microstructure of bright stripe; (c) Microstructure of dark stripe
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Table 2 Result of spectral analysis

Horizontal  Mass fraction/%
Vertical position .. —
position Si Fe
Surface Bright stripe  0.409  0.452
Surface Dark stripe  0.367  0.454
Away from surface 2.8 mm Bright stripe  0.125  0.428
Away from surface 2.8 mm  Dark stripe  0.123  0.423
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Magnetic flux leakage behavior and finite element analysis of
Hazelett continuous casting machine

TIAN Jun-wei', LU Guang-xi', WU Li-hong" %, GUAN Shao-kang'

(1. School of Materials Science and Technology, Zhengzhou University, Zhengzhou 450001, China;

2. Advanced Analysis & Computation Center, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The high magnetic property of support roll in Hazelett Continuous casting mold was desired to absorb the steel

strip and maintain the smooth of steel strip in the casting process. But a “magnetic flux leakage” produced in the mold

leads to the disorder of the flow field in continuous casting process and which has a bad effect on the quality of the late

plate. A vector synthesis method of measuring magnetic field was used. By the finite element simulation and

magnetohydrodynamic (MHD) analysis, the distribution of magnetic field in the crystallizer and electromagnetic braking

process was revealed, which further provides guidance to optimize magnetic field and improves product structure. Finally,

surface quality defect of casting blanks caused by the disorder of the flow field was explored.

Key words: aluminum melt; magnetic leakage; Hazelett continuous casting mold; finite element simulation
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