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Research Progress in Controlling Solidification Microstructure of Aluminum and
Aluminum Alloy by Pulsed Magnetic Field
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(Key Laboratory of Solidification Control and Digital Preparation Technology, Dalian University of Technology, Dalian
116024, China)

Abstract: Pulsed magnetic field (PMF) has a good application prospect in aluminum and aluminum alloy casting by virtue
of instantaneous strong magnetism, no pollution to materials and convenient operation. Based on the origin of nucleation
and the mechanism of columnar to equiaxed transition (CET), the influence of pulsed magnetic field on solidification
structure is reviewed, the mechanism of solidification microstructure refinement and control is summarized, and the
application of numerical simulation in this field is prospected.
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Fig.1 Typical samples of the three types of structures obtained'
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Fig.5 Longitudinal section structure of the specimens with mesh!'”)

Bl 6 Bkih#EmERT Al-15 wt.%Cu & 4 (1 5 [E 20
Fig.6 Solidification of Al-15 wt.%Cu alloy under PMF®

Xof S Fb BB AT A SR o R S ik o e 3 2 A
A T 24 BRI 1) PR35 (181 6) , WF SR ik
R 7 B AR 25 BB Y 1 B S AE T
R AR T I B T A T DA S — R IR
R,

Bao %5 PN 4544 (Direct-chill, DO)#5 1 T. 2 Y
Al-Si-Mg-Cu-Ni & 43 45 1 i FH ik i i 3 (PMF)ECR |
¥R 5% PMF XF ok b 1 o-Al F1490 4 Si B RSH 52
MR B, TEW M T 20 a-Al fhRDE S HLAL T
FEL AR B 46 Bl 5 RORPIR S WA ST R JZE IR
(K 7(a)), SR, KR 25 PMF 4R JS , o-Al A A=

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

Si Y RF 2 98i/ , B A AN A) . ehh | A £ el
FEL I A 3 K, 2 AR ASCR B T i 2 (18] 7(b~d)) AT 58 2
X LA A 5 T 2t INPMF 2 - Al FIA: Si 2
P NIMERAL-Si-Mg-Cu-Ni 4 4 1 Ji i
22 #BWE

YT TR MR S 42, ikt &
oS TR A EUR ™, B T ML R FIH 5y
BRI A G IE R R R TR R R
J& BB AU AR ff e TR In) Ry T 12 G

Dong %% Al-3 wt.%Cu & 4 52 1) #E [H i 72
HEAT TR, 2 BBE 2 T A% 2k v B B0, 240 /0N 56 Bl &y

http://www.cnki.net



(S A )08/2022 X% G EHRREASEEAANTRER +629

Bl 7 AR KT Al-Si-Mg-Cu-Ni 456 4 55 0 18 i 0 45 ey 21
Fig.7 Microstructure in the center of Al-Si-Mg-Cu-Ni alloy billet under different pulsed current!!
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Fig.8 Influence of mean nucleation undercooling on simulated grain structures of Al-3 wt.%Cu
(V=5.5x10"*m/s, G=3 000-100 t K/m)™*
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Fig.9 Calculated results during processes of DC and LFEC!**
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Fig.10 Calculated melt solute distribution with cooling rate!®!
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