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Abstract: The solidification process is an important step in preparation of metal materials and plays a decisive role in the
final properties of metal materials. Melt flow, solute migration and the evolution of solid-liquid interface morphology are
important phenomena in the solidification process. The solute migration behavior in the solidification process of alloy melt
determines the crystal growth and the formation of solidification structure. Effectively regulating solute migration can
change the morphology of solid/liquid interface and reshape the solidification structure. In this paper, the solute migration
and microstructure evolution during metal solidification under strong magnetic field is reviewed, the action mechanism of
various effects of strong magnetic field is analyzed, the specific effects of strong magnetic field on solute migration
behavior and microstructure evolution is introduced, and the development direction of functional material preparation is also
proposed.
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Fig.1 Typical microstructure diagram of Al-7.2 wt.%Si alloy directionally solidified at different magnetic field strength and

cooling rate!
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Fig.2 EBSD maps for the samples in directionally solidified
Al-10 wt.%Cu alloys at the growth speed of 20 wm/s under
various magnetic field intensities™
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Fig.3 Dendrite morphology, plume velocity and relative pressure of directionally solidified Ga-25 wt.%In alloy'
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Fig.4 Morphology of peritectic reaction interface under different magnetic field intensity and holding time®”

V5 5 A BT 5 1 A8 2% ) R R G g SRR VE T AR )
dERE b R R TR 2% 1, T3 B0 N 5t
AR ] 1T AL S5 AR AR AR AN A o) B M AR FEGL
] b, 1&AR 2% 0177 A Y BEJE A0 BELAG 1 i B FE B |
LR NI 5[] T e, AR 15k i 1 B2 A6 B X
#% (Temperature gradient zone melting, TGZM)Z{ L ,
2.3 #AARBEIRMBAETER

ol B T 3 W 4 A S v ¥ JBE AT A ORI
A VR T AT LA i AR B [ R i 3T A% . Li S5
WEFE T Al-18 wt.%Si & 4 75 & B B 1k 5 h % 5t Si
FWIEE SiAHBY A A, e R e A6 BE 16 3 P LA S W 4 Jo
Si MIA= SiAHIY oA . [R5 1% 37 o 25 52 W 9] A

Si AHETAR , V5SS W02k Si A 1 IR ) ki B AR | O
i1 A= Si ARSI, Wang 25 B6958 1 J5U47 00 7
2 WFSE T S b KR R AR A I 3h A R 1
SO, 7R FE = M B R S v BURE TRAR W 3h 1 &
TR AER A R DU W RO B 1 R RS
SHEIRE S AL 5(2) ), Wi 724 RE S 1 1 B0 T
(1 5(b~d))He!, ¥ fiff VU s Bl 25 il X — S B0 W5
BH, RIVRE2 XoF A 3 i 1o AR /D 1) A ek T AR A
JIRAE R AR BN, 10 T 5 R i
RS E A, W REBLYE 3h 257 A 8/ 1)
JEREAT P, BV AR = TS AR TR s
A KB U AR X AR BS BE RE A 1Y |B(dB/dz)| 1A

P 5 ANTR) G325 AF R TKa R R A A 5 R 1 B0 TR R
Fig.5 Schlieren images obtained in the dissolution process of aluminum potassium sulfate dodecahydrate under different magnetic
field conditions™!
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Fig.6 Microstructure of MnSb/Sb-MnSb phase in Mn-89.7 wt.%Sb alloy with different magnetic field and holding time®”
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Fig.7 Volume fraction and solidification diagram of primary phase in directional solidification of Mn-89.7% Sb alloy!®!
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Fig.8 Microstructure morphology and EBSD diagram of Zn-Cu alloy during directional solidification!®”
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