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ABSTRACT The influences of high intensity magnetic field on the solidification structure of Bi-Mn
alloys in semi-solidified as well as melted state have been investigated experimentally. It is found that
under the magnetic field of 10T, MnBi phase moves towards to and accumulates at the periphery of
the specimen, forming a ring—like MnBi phase-rich layer where the rod-like MnBi phase aligned along
the magnetic direction, and no primary MnBi in the center of the sample is found. Slow solidification
above the Curie point makes the rod-like MnBi phases evolve into single crystal gradually. The above

phenomena is analyzed and discussed.
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Fig.2 Special MaBi phase-rich layer in Bi 1.5%Mn alloy
solidified at 10 T magnetic Aeld

(a) macrostructures of alloy solidified from 400 ‘C

at cooling rate 1 'C /min (b) maginfied image of

the site denoted by arrow in (a) (c) magnified im-
age on the longitudinal section of the site denoted

by arrow in {a)
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Fig.3 Solidification structure of Bi-6%Mn alloy solidi-
fied from 345 ‘C at cooling rate of 0.1 'C /min
under 0 T magnetic field, showing no MnBi rich

layer forming
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Fig.4 Solidification structures of Bi-6%Mn alloy solidified from 345 ‘C at cooling rate of 0.1 'C /min under 10 T

magnetic field

(a) macrostructure on the transverse section, no MnBi phase in the center rigion of ingot

image of transverse section at the site denoted by a circle in Fig.4a
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g

A, p 8 MnBi S 7E Bl EEFHES, r AR
[FI#E, Hex f{F MnBi PSR EAIRERGRE, Vi Ml
Vo AR REEARSE MnBi &R #FH,  xc & MnBi & c
H (Huah) EAETBEEILER. IR S A R I e B
BT K.

sn R TEIE BB RS2 B ARG BEREL) Fy 320, 1%
WIE stokes EfE

Fy = 6mnru (3)

Aeh, 0 BHE, ¢ BRTHER, v BH RS
R bk 3 FOTRE T SIAEA AT, BT R R
SRR, BRATE AR SRR LR, MR K5
MRS Bi-Mn 44 Mn &85%, KLRPEUE
iK% Bi-Mn 44 % Mn SRR, %X SRS
BRI, 7 Bic1.5%Mn 4 iR H R B REARTE,



44

5 Bi-6%Mn &4y EEREZHH

Fig.5 Solidification structures of Bi-6%Mn alloy solidi-

fied from 380 C at cooling rate of 0.15 C /min
under 10 T' magnetic field

(a) macrostructure on the transverse section (b)
magnified image of the site denoted by a circle in
Fig.5a
section at the site denoted by a circle in Fig.5a

(¢) magnified image of the longitudinal
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Microstructures of Bi-6%Mn alloy solidified from
380 C in the semi-solid zone

(a) 0 T, at cooling rate of 0.15 'C /min (b) 10 T,
at cooling rate of 10 ‘C /min (c) 10 T, at cooling
rate of 1 'C /min (d) 10 T, at cooling rate of
0.15 C /min
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