Vol.43 No.09
Sep. 2022

HIERA
FOUNDRY TECHNOLOGY

<699 -

o BEIZTHEEEE KM ELIHIFZ  MetalSolidification and Material Fabrication under Electromagnetic Field ®

DOI:10.16410/.issn1000-8365.2022.09.001

#i3h & B R BT A2 21T A R s BR

Ih== 128 HRE 2,58 12 F

TR

(LEBEXS BHREEZRAFRNELEHERARESFZRE, L5 2004442 Lk K5 HAHFE TR, Lk

200444)

B OE SR W G AR A OO BURI A A0 A DTS W 7 B AR o TR A AT o B[] I AR A A 4R B
B MR B2 0 15 SR 14 AR BCOCTY LRGSR /N B oA, X R I S 2 PR BE A N AT IR S i e B T A
B R T B R T R B R T AL S X T R TR A R R IR L AR RO S R B R L, AR TR
XPTEAZAT o B i S g A R, 22 LA 2 WU G 9 OR300 O = Jrg BR T 5 1 it B, i 22 0 RO R BE 14 5 TSI A% I 4 1
E FIPLE RO ERATRSE o AR SCERR T 4 )8 Bk [F 1 BT A% SR8 B R U R R i AT 58 BUIR PRI 28 T 0637 T 4 Js B
W FRTEALAT A BT Tk R | R 4R T RE A AR TR TR AT S B SR U e

R R EE I R UYL W TR R B S

HESES: TGI11.4 XEFRIREE A

X E S :1000-8365(2022)09-0699-14

Research Progress on Solidification and Nucleation of Metals
under Magnetic Fields

SHUAI Sansan'?, WEN Shuokai'?, GUO Rui'?, WANG Jiang'?, REN Zhongming'

(1. State Key Laboratory of Advanced Special Steel, Shanghai University, Shanghai 200444, China; 2. School of Materials
Science and Engineering, Shanghai University, Shanghai 200444, China)

Abstract: The microstructure and composition distribution of the material are significantly influenced by the solidification

process, thus affecting the final properties of product. As the initial stage of solidification process, nucleation greatly

influences the order of subsequent phase formation, composition, grain size and distribution, and has a non-negligible

impact on the final properties of the material. The magnetic field is an important method to modify the solidification

process. Therefore, the study of nucleation under magnetic fields is of great importance to tune the microstructure during

metal solidification via applied magnetic field. However, the current researches are very limited, mostly focused on the

macroscopic experimental phenomena, which can only provide qualitative explanations, lacking in-depth investigation on

heterogeneous nucleation process and magnetic field mechanism at the microscopic scale. In this paper, research status of

nucleation theory, models and nucleation processes is introduced, followed by the current situation on solidification

processes of metals under magnetic fields, and the development directions are proposed.
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Fig.1 Variation of free energy AG with cluster size r
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Fig.2 Schematic of the heterogeneous nucleation model
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Fig.3 Comparison schematic of classical nucleation theory and two-step nucleation theory™
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Fig.10 Convection patterns with and without magnetic field (the numbers is the value of temperature difference across the fluid)!
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of FFT patterns of AI/ALO; interfaces in 0 and 0.7 T samples. The Al/ Al,O; interface is marked with dash line and 6 indicates the
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