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Fig. 1 Schematic diagram of experimental
device of metal solidification in magnetic field
1 —Power of electromagnet; 2 —Electromagnet coil;
3 —Yoke; 4 —Refractory; 5 —Heater; 6 —Sample;

7 —T emperature controller; 8 —T hermocouple
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Fig. 2 Part of phase diagram of M n-Bi system
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Fig. 3 Microstructures of BrMn alloys without magnetic field
(a) —3% Mn alloy; (b) —6% Mn alloy
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Fig. 4 Microstructures of BrMn alloys with 1.0 T magnetic field
(a) —3% Mn alloy, 300 C, LB; (b) —3% Mn alloy, 300 C, I B;
(¢) —6% Mn alloy, 345 C, LB; (d) —6% Mn alloy, 345 C, Il B
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Fig.5 Dependence of alignment degree of M nBi
phase on external magnetic flux density

for 3% Mn alloy and 6% Mn alloy
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Fig. 6 Dependence of alignment degree of MnBi
phase on heating temperature of Br Mn

alloys in 0. 1 T magnetic field
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Fig. 7 Schematic diagram of MnBi crystal

magnetized in magnetic field
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Effects of static magnetic field on alignment structure of

MnBi phase in semi-solidified Bir Mn alloy

WANG Hui, REN Zhong-ming, DENG Kang, XU Kuang-di
(Department of M aterials Science and Engineering, Shanghai University, Shanghai 200072, China)

[ Abstract] The influences of magnetic flux density and heating temperature on alignment of the MnBi phase in mushy zone and

during solidification of Br M n alloy with a magnetic field were investigated experimentally. The results show that the MnBi crystals

grow up and align along the field so that a regular club-shaped structure is formed. The alignment degree of MnBi increases with the

increase of magnetic flux density and heating temperature and 0. 1 T magnetic field is enough to make the M nBi crystals aligned. The

heating temperature needed to form aligned MnBi in 6% Mn(mass fraction) alloy is higher than that in 3% Mn alloy.
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