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M icrostructure evolution of magnetic aligned M nBi phase
in BiM n alloys solidified in high static magnetic field
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( CAS Laboratory of Applied Superconductivity Institute of E lectrical Engineering
Chinese A cadany of Sciences Beijing 100080 China)

Abstract BiMn alloys were prepared under three different solidification conditions respectively Them icrostructure evo-
lutions ofm agnetic aligcned M nB i grains were investigated experimentally m dependence on m agnetic flux density and solidr
fied tme The results show thai solidifying fran mushy zone between 265 C and 355 °C i an 1. 0T m agnetic field the a-
ligned rod-lkeM nBigrains congregate and grow up along the direction ofm agnetic field w ith the mcrease of solidified tme
so that the m ean ratio of long axis to diam eter of the grains increases about 50% ; soldifying from mushy zone betw een 355
C and 446 C, the aligned oblate-shaped M nB i grains also congregate and grow up along the direction of magnetic field
w ith the increase of magnetic flux density (up to 10.0T) and solidified time while several huge rod-lkeM nBi grains ap-
pear which are irregular and loosg¢ solidifying fram molten state the textured structure of M nBiphase can fom at a cool
ing rate of 0. 15°C /s but can not at 0. 015 C /s or slower The ram anence of BiM n alloys can hardly be enhanced by pro-
longating soldified tme in am agnetic field
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Fig 2 M icrostructure evolutions of m agnetic aligned M nBi grains
in BiMn alloys heated up to mushy zone below 355 C
(Bi3% M n alloy was heated up to 300 ‘C for 30m n with 1L OT m agnetic field and
then cooled at rates of 80 'C /s('a), Q 15T /s(c), Q 0025 C /s(e);
Bi@ Mn alloy was heated up to 345 C for30m nw ith L OT magnetic field and
then cooled at rates of 80 'C /s(b), Q 15°C /s(d), Q 0025 T /s(f).
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Table 1 Dependence ofmean ratio of length
axis(L) to diameter(R) of rod-lkeM nBi grains
on solidified tine in magnetic

field in BiMn alloys

Cooling rate/ B+¥ Mn alloy Bi®% Mn alloy
(C+*s")  Tmemn LR Tmemin LR
80 0000 30 3.95 30 2.94
0.1500 35 4.77 40 3.73
0.002 5 250 6.04 500 4.43
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Fig 3 Dependence ofm icrostructure of m agnetic aligned M nB i grains on
m agnetic flux density in B r&% Mn alloy
(H eated up to 380 C and cooled atQ 15 C /s)
(a)—Q 2T, LB; (b)—Q 2T, I B; (¢)—5 0T, LB (d)—5 OT, I B; (e)—10 0T, LB; (f—10 OT, Il B)
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Fig 4 M icrostructures of B M n alloy heated up to 380 C

and cooled atQ 0025 C /swith 10 OT magnetic field app lied
(a)—LB; (b)—I B
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Fig 5 M icrostructures of Br3% M n alloy m elted at 400 'C and cooled atQ 15 C /s
(a)—Q IT, LB; (b)—Q IT, I B; (¢)—10 0T, LB; (d)—1Q 0T, Il B
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Fig 6 M agnified mages of Fig 5(¢) and (d)
(a)—10 0T, LB; (b)—10 OT, Il B
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