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Abstract: The essence of Ostwald ripening is the reduction of interfacial energy and the long-range diffusion of solute
atoms, which is the core problem of powder metallurgy, semi-solid processing, liquid phase sintering and inclusion control.
The Ostwald ripening process is affected by many factors, such as volume fraction, alloy elements, elastic strain, original
microstructure and external field, etc. In recent years, the application of high magnetic field has an important impact on the
ripening process, but the mechanism needs to be further studied. In this paper, the effects of magnetic field on ripening are
classified, the effects of phase transformation, diffusion and interface energy under high magnetic field are analyzed in
detail, and the research progress of Ostwald ripening experiment under high magnetic field is also summarized.
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AZ80M alloy with decreasing solid phase volume fraction®
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Fig.2 Particle size distribution of y' precipitates for ORe5Ta and 2Re5Ta alloys compared with the coarsening-controlled predictions of
solute diffusion mechanism (solid line) and interfacial reaction mechanism (dashed line)®”
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Fig.3 Microstructure of specimens austenitized at 1 030 ‘C for 20 min under different high magnetic fields!
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Fig.4 Microstructure evolution during aging of Fe-0.4%C(mass fraction) under 0 and 10 T®”
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different carbides versus carbon content in 0 T (imaginary line)
and 12 T (real line) magnetic fields®
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Fig.6 Microstructure of diffusion intermediate layer and atomic fraction of Al on longitudinal and cross sections under different
magnetic fields*?

‘ LAy

8 - ¥

o .

g LAGF Austenite

o

g

= Ferrite

2 Interface
Distance

P 7 A5 TCRE T 15 i VRV BR S MR S T ik s R A1)
Fig.7 Schematic diagram of cementite/ferrite interface energy
with and without magnetic fields™!

eA7 M,
34 BEFTARERNRLITA

SR G T 7 A IR 25 0 AR T R A ) A
AR 7 5 AT LA we 5 5T A B AR S B 3h ) o
bR I H5E e UKL 5 B A 2 R) B S TETRE 3 T ek
7R ORR ORL (8 AR AT S DR M TE SR 3% T 1 Ok
Bl R FEAT AW R B AR, SRR A
[F] e P 0 RO JRE ) R AR I BIL TR AS ] , i % 37 1 oK
ROBE 58 AR A R T2 3 ) 2 Kk, 28
WG A, DZAR3 1y il G 4 F AL B AR vh % i

8 A a-Al AR CuAl, 55 Al-Cu A F T -4 I 8 5 5 AH B AR R = A

Fig.8 Schematic diagram of magnetic dipole interaction at equilibrium with Al-Cu liquid interface for solid a-Al and solid CuAl,

[48]

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



<786 - FOUNDRY TECHNOLOGY

Vol.43 No.09
Sep. 2022

EREAC T A= AT, BT UURE Y BT R
TR T " UUTE W LA TE B 5% AR E ] 9 i | iX
S TR ARG R TS AU R YRR ik
22 AT AR s 20 I~y T UE P R AR A R A
RS Ty UTE Y LA

5% 14 37 AT 41 5 Al-Zn-Mg-Cu & 4 W DL 3E #H ()
AE)TEAR IR N A9 B 3% 5 il T LA, X2 A
RGP R WG RE v i 1AL R IS SR, DRI
Il S BT V)N A A, 57 B 38 B R o i 5 1) 9 HICAR
RN R, TEN s B, UUIE YIRS 1AL
1B, BN A R NS AR R s i — 20 i
TR BN, BER T o AR
B 10 B, UL n] U 5 4 37 i it fin m DL ek 728 4+
IR 2 BRSOl S e s BT e R 1Y HE, i
TR 56 —AH B LA e 7 7 A R B 52 )

Tt #2555 Cu-Co 5 4 HILTE I A K 2 Co Wi
L ITE AR K Bl 2 A R Y, ZETOTE 1) 51
BB, AMIES 52 ma AN, T bl 2 TOUE B () ) 3
i, Co UKL A= KB g S fin 36 2 PRI A 76 DT TE ot

FE P Bk ME Co UKL AN JBURL 22 8] & A T R A% ) AH B
YT, TR It 37 Wit I s T Co JR BT HE

B 20 i i A o i i 3 12 38E 22 21 43 4 K T HE
1 CRPs Fl NiAl BURL o 0T Y 1T 155 R
SN E TR R B Gibbs A HfE, N T4k
B RN A RRE, EERER, BERSTE
Cu F1 Ni(AIMn) Uk i £, 553 T RE 23S0 Cu
MY BEREL, M SE InAB0RE 2 42 I Ostwald 2446 4
PRI BT TE Y LA

Lou ZEEF 5 T 58 1437 T SOK OB 16 W A1 5
S BAAT R, SRR T SO RS R Y 1 I
Bl T B 0 0B A 1 3 R 1 52 e A1 55 A
KLR A F MG I B, W 12 P, SR i g%
Bi-Mn 44 i 2k MnBi AR BURRLAL AR 4547 K
AW ESZ W, MnBi b fE I BRGS0 5 1) &
AL, IFAEEAT TGS I 7 1) 1 AR T B bk 41
21, MnBi kP &5 AR P F Ostwald 2UEHLE 5
e A 7~ R A EAE ], 7E2F ST 43 2 79 MnBi
L LT /N ) R A A AN B, B AT Ostwald

K9 FEa R A R SR BT v ULTE ) BT 3R

Fig.9 Morphology of y" precipitates under alternating magnetic fields during air cooling!
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Fig.11 TEM micrographs and isoconcentration surfaces of co-precipitates of NiAIMn nanoprecipitates in Cu/Ni steel™
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Fig.12 Microstructure of Bi-4.36% Mn and Bi-8.25%Mn(mass fraction) after solidification under different conditions®
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Fig.13 Microstructure of the Mn-89.7%Sb(mass fraction) alloy specimens after the annealing process at 0 and 11.5 T and the schematic
representation of the structural evolution®™!
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Fig.14 Micrographs of MnSb/Sb-MnSb gradients and the volume fraction distributions of the MnSb particles along the depth from the
lower surface at 11.5 T®
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Fig.16 Longitudinal microstructure of the specimens annealed at 382 “C with different magnetic fields, and schematic diagram of the
evolution from initial dendrites to final particles™
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