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ABSTRACT The influence of high intensity magnetic field on the solidified structure and behavior
of Bi-6%Mn alloy has been investigated experimentally. The morphology of primary MnBi phase in
the alloy cooled to 360 'C from melt and hemi—melt above Curie temperature at 10 T magnetic field
was blade-like and its short axis is the easy magnetization. Under high intensity magnetic field, the
easy magnetization axis turned to the direction of magnetic field and aggregated along the direction
of magnetic field, and finally formed lath—like structure. The solidified microstructure of Bi-Mn alloy
under magnetic field was discussed on the base of magnetization and crystal growth theory.
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Fig.1 Schematic diagram of the experimental device of
metal solidification in magnetic field
1-Sample frame, 2—Water-cool cover, 3—Heating
furnace, 4-Superconductor magnet, 5-Sample, 6—
Quenching tank, 7-Controlling temperature sys-

tem
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Fig.2 Microstructures of Bi-6%Mn alloy semisolid solid-
ified from 380 “C (Curie point 355 ‘C) at magnetic
fields of 0 T to 10 T
(a) 0 T, blade-like MnBi phase distributed irreg-
ularly
(b) section photo parallel to magnetic field, the
short axis of the blade turned to field direction
and aligned along the field direction
(¢) section photo normal to magnetic field, MnBi

phase having hexagon section
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Fig.3 Microstructures of Bi-6%Mn alloy solidified from
500 ‘C at magnetic fields of 0 T to 10 T
(a) 0 T, blade-like MnBi phase aggregated
(b) 10 T, section photo parallel to magnetic field,
MnBi laths more regularly aligned along field di-
rection
(c) 10 T, section photo normal to magnetic field,

similar to Fig.2c
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Fig.4 Microstructures of Bi-6%Mn alloy heated up to
380 C then solidified at a rate of 0.15 ‘C /s, sec-
tion morphologies of MnBi phase changed gradu-
ally to hexagon and MnBi phase aligned more and

more regularly with increasing field intensity
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Fig.5 Microstructures of Bi-6%Mn alloy quenched after
cooling from 380 ‘C to 365 C (a, b), 360 C (¢, d),
355 C (e, f), 345 C (g, h) and 262 C (i, j) in 10
T high magnetic field
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Fig.6 Distribution of magnetic field
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Fig.7 Aggregation of MnBi phase in Bi-6%Mn alloy

Intensity, a.u.

heated to 380 C for 8 h and then cooled at a rate
of 0.15 ‘C /s under a gradient high magnetic field
(a) up-section, lower intensity (b) mid-section,

middle intensity (c) down-section, higher intensity
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Fig.8 XRD patterns of BiMn alloy, showing preferred

orientation of [001] BiMn phase

(a) 0T (b) 10 T, taken from the section parallel
to magnetic field (c) 10 T, taken from the section
normal to magnetic field
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Fig.9 Schematic diagrams of blade-like MnBi crystals

magnetized, aligned and packed to grow up along
external magnetic field
" (a) no alignment without magnetic field (b) align-
ment in magnetic field (c) beginning aggregation
in magnetic field (d) finishing aggregation in

magnetic field (e) fusion in magnetic field
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