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Fig. 1 Structure of generator of

travelling magnetic field( mm)
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Fig. 2 Free surface macrostructures of liquid gallium at different positions in magnetic field

(End of arrow is free surface of liquid gallium)
(a) —X=20mm, Z= 10mm; (b) —X=20mm, Z= 15mm; (¢) —X= 20 mm, Z= 20 mm;
(d) —X=60mm, Z= 10 mm;(e) —X= 60mm, Z= 15mm;(f) —X= 60mm, Z= 20 mm;
(g) = X=40mm, Z= 10mm; (h) —X= 40mm, Z= 15mm; (i) —X=40mm, Z= 20 mm
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Fig. 3 Distribution of magnetic flux density(MFD) in travelling magnetic field
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Table 1 Average MFD and H , in different space in magnetic fields

Position Z/mm Average MFD/ mT Hw(B)! % Turbulent
10 106. 359 0 4.3518 Weak
Over core 15 103.076 9 1.6418 Weak
20 95.102 6 0.3498 Weak
10 57.2745 12.793 3 Strong
Over slot 15 65.102 6 9.1900 Weak
20 65.884 6 3.068 5 Weak
10 92.7353 17.587 4 Strong
Over neighboring 15 89.544 1 10. 8412 Weak
20 81.9000 10. 154 7 Weak
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Fig. 4 Distribution of particles under different H
(a) —Without EMF, section in y= 40 mm; (b) —Without EMF, section in y= 120 mm:
(¢) —Without EMF, section in y= 40 mm, H o= 4.35%; (d) —Without EMF, section in y= 120 mm, H = 4.35%;
(e) —Without EMF, section in y= 40 mm, H ,,= 12.79%; (f) —Without EMF, section in y= 120 mm, H ,,= 12.79%
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Fig. 5 Migration behavior of particles in triangle and circular pipes
(a) —With EMF, y= 80 mm, H = 4.35%; (b) —With EMF, y= 120 mm, H = 4.35%:
(¢) —With EMF, y= 120 mm, H ,,= 4.35%; (d) —With EMF, y= 160 mm, H ,,= 4.35%
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Fig. 6 Hydraulics interpretation for restriction of turbulent in pipes with different section shapes

3 g

1) T3 o3 A (0 350 5 Pk ) <6 s B3R U 1D TR ™
A g PERISE I .
2) XMW M ABESH Ho =

2 Bi- B
— - x 100% BE A & k3 1 A 35 21 P A
N B

RULH RS AR E R T, HizEh T
10% I, <@ P ZALss, ISR MUkL e Feit
AT MIER; Kk, HHEKT 10% 1, &R

RV AR A, RURLME AT ASE 1 5 R AT R

3) fEFSERIM A ERINEOLT, Bk
< VL FR) 7 AT TR DR <6 e 3R U RV T ™ 2B 3
Wi, TR = A1 T4 L [ T A T e B 2 00 ol 35
DTV E SN

[ REFERENCES]

[1] Marty P, Alemany A. Theoretical and experimental as-
pects of electromagnetic separation. M etallurgical applica-
tions of magnetohydodynamics [ A]. Proceedings of a

Symposium of the International and Applied Mechanics



+ 546 ¢ P E AT 4 8

2001 4 8 H

(IUTAM) [C]. 1982, Cambridge: 245- 259.

Patel A D, Nagy EFKaddah. On the theory of electro-
magnetic separation in alternating electromagnetic fields
[A].
cessing of Materials [ C].
120.

ZHONG Yunbo( %’f‘f:&) . Non-Metallic Particles’ Mt

International Symposium on Electromagnetic Pro-

IS1J, 1994, Nagoya: 115-

gration in Molten Metals in An Electromagnetic Force
Field And It’ s Application( HL# 7137/ H T A& B+
4B BUoRL T M R LN H T 9Y) [ D]. Shanghai:
Shanghai University Press, 2001. 6.

Tanaka Y, Sassa K, Iwai K, et al. Seperation of non-
metallic inclusions from molten metal using travelling
magnetic field [ J]. Tetsuto-Hagane, 1995, 81(12): 12
- 17

Taniguchi S, Brimacombe J J. Application of pinch force
to the separation of inclusion particles from liquid steel
[JI. ISIJ International, 1994, 34(9): 722- 731.

T aniguchi S, Brimacombe J J. Numerical analysis on the
separation of inclusion particles by pinch force from liquid
steel flowing in a rectangular pipe [ J]. Tetsuto-Hagane,
1994, 80(4): 58- 63.

ZHONG Yurbo( % z9%) , REN Zhong ming({T/L13)
DENG Kang( X8 J#), et al. Separation of inclusions
from liquid metal contained in a triangle/ square pipe by
travelling magnetic field [ J]. Trans Nonferrous Met Soc
China, 2000, 10(2): 240- 245.

LI Tiarrxiao, SHU Da, XU Zhemrming, et al. Physical

[ 10]

[ 11]

[ 14]

simulation and theoretical analysis of migration rate of in-
clusions in aluminum melt in electromagnetic field [ J].
T rans Nonferrous Met Soc China, 2001, 11(1): 30-
34.

ZHONG Yunbo( £z #%), REN Zhong ming( AT JA NS |
DENG Kang( X ), et al. The development and pre-
sent situation of the technology of purifying methods by
electromagnetic [ J]. Journal of the Chinese Rare Earth
Society( H [ # 2% 4) , 1998, 16(3ET): 708.

ZHONG Yumbo (%l = #), REN Zhong ming ( 1T &

"g), DENG Kang( X8 ), et al. &8 HELIFILEIAR

(R — e P 7 vk —HURE YR 4K [T]. Journal of Bao-
tou University of Iron and Steel Technology, 1999, 18

(3): 363- 368.

Park J P, Tanaka Y, Asai S, et al. Elemination of
tramp elements in molten metal using electromagnetic
force [ J]. Tetsu-to-Hagane, 1994, 80(5): 31- 36.
ZHONG Yumbo (% = 3%), REN Zhong ming ( F: /&
"9), DENG Kang( X8 BE), et al. {7 LW
G B < o YRR B 4 1 AT 2 £ [T]. Journal of
Shanghai University (L if§ K22 224)%) , 1999, 5(1) : 42
- 45.

Verhoeven. The effect of an electric field upon solute re-
distribution during solidification of BrSn alloys [ J].
Trans Metal Soc AIME, 1967, 239: 694- 702.

LIU Jin(X] 4%). The Theory of the Chemical Engi
neering( b T J51#) [M]. Changsha: Central South U-

niversity of Technology Press, 1988. 45.

Formation and control of turbulent in metal melts

purified by alternating magnetic field

ZHONG Yumrbo, REN Zhong-ming, DENG Kang, JIANG Guo-chang, XU Kuang-di
(Shanghai Enhanced Laboratory of Ferrous Metallurgy, Shanghai U niversity,
Shanghai 200072, P. R. China)

[ Abstract] The turbulent in the liquid gallium under the travelling magnetic field was observed, and the reason for its formation

was discussed. It was found that the distribution of the magnetic flux density in the travelling magnetic field will dominate the forma-

tion of the turbulent. The factor named inhomogeneity of the magnetic field was adopted to assess the distribution of the magnetic

field. It is very helpful for designing the purifying equipment and for the sake of the ways of increasing the inclusion-removal efficien-

cy by adopting this factor. The simulative experiments were carried out to study the particles’ migrating behavior in different pipes

under different H ,, the reason why the shape of the pipe affected the migration of the particles was discussed too.

[ Key words] alternating magnetic field; turbulent; inhomogeneity of the magnetic field; purification
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