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Electrotransport with static magnetic field
during BiMn alloy solidification
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Abstract: To improve the effect of electrotransport technique, a parallel magnetic field was applied to the electro-
transport system, and the migration of MnBi phase in BiMn alloy was investigated. The results show that under the
influence of magnetic field, MnBi phase can migrate toward to the cathode with only 10 A/ em” current density; the
ratio of migrated MnBi phase increases with increasing magnetic flux density, and there is a critical value, under

which the ratio of MnBi phase excursion would increase remarkably; fixing the magnetic flux density, the precipita-

ted phase can migrate steadily when current density is above a critical value.
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Fig. 1 Schematic diagram of experimental device
of electrotransporting in magnetic field
1 —Electromagnet pole; 2 —H eating furnace;
3 —Conducting steel sheet; 4 —China tube;
5 —Sample; 6 —Graphite pole;
7 —Thermocouple; 8 —DC power;

9 —T emperature controller
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Fig. 2 Part of phase diagram of BiMn system
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Fig. 3 Macroscopical images of BiMn alloy
solidified under different conditions

(a) —At 420 C, cooling rate of 5 C/ min, 10 A, OT;
(b) —A1 420 C, 0 A, 0.57T;
(c) —A1 420 C, 10 A, 0.57T;

(d) —At 340 C, cooling rate of 5 C/min, 0 A, 0.57 T;

(&) —A1 340 C, 10 A, 0.57 T
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Fig. 4 Macroscopical images of BiMn alloy
under different magnetic flux density,

solidified at 420 C, cooling rate 5 C/ min, 10 A
(a) —0.057 T: (b) —0.062T; (¢) —0.071 T;
(d) —0.096 T; (&) —0.213T; (f) —0.57 T
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Fig. 6 Effect of magnetic flux density on A
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Fig. 7 Macroscopical image of BiMn alloy
under different current intensity,

solidified at 420 C, cooling rate 5 C/min, 0.57 T
(a) =0 A; (b) —1 A; (¢) 2 A;
(d) =4 A; () =5 A; () —10 A
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Fig. 8 MnBi phase distributions under
different relations between B and J,
at 420 C, 0.57T and 10 A
(a) —B in same direction with J;

(b) —B in reverse direction with J
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Fig. 9 Schematic diagrams of momentum
transfer between current carrier and
phase particle with or
without applying magnetic field
() —Withont mugnetio field; () —With nmpnetic field
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