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Abstract: In recent years, applying Lorentz force , magnetization force, magnetization energy and magnetic polarization in-
teraction of high magnetic fields to obtain new microstructures and properties has become one of hot spots of materials re-
search. The high magnetic field can not only control the physical and chemical reaction process of materials in the macro lev-
el, but also affect and regulate the microstructures of materials. The high magnetic field has an important influence on the
growth process and the final morphology, microstructure arrangement and phase structure of the prepared products. The re-
search status of high magnetic field on controlling chemical reaction process, preparation of film materials and metal solidifi-
cation process was mainly introduced. Furthermore, the changes of microstructure and properties were explained from the
perspectives of Gibbs free energy, equilibrium coefficient, magnetic susceptibility anisotropy, magnetic domain structure,
solute diffusion, and etc. Finally, the research situation, problems and prospects of applying magnetic fields in materials sci-

ence were discussed in detail.
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Fig. 1 TEM images of FePt nanomaterials synthesized with Octadecene of various dosage under different magnetic fields:

(a)0T,5mL; (b) 6T, 5mL; (¢) 0T, OmL; (d) 6 T, 0 mL!""]
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Fig. 2 Variation of nucleation rate of lysozyme with agarose concentration (a) and the comparison images of nucleation of lysozyme

(18],

(b) under different magnetic fields' "®’ ; SEM images of Ag prepared with (¢) and without (d) magnetic fields

Pal %Y FIH Fe, 0,/ 1058 A 505 (1GO ) IR A HRE
YEIBRB AR 0 AL, HHR AN 451 F - g7
TR e 5 T R B R R A R G A de bR, R PR
T 868.89 F - o 'WYLLHLZS, LICREAAT R 1. 93 £ (N
[l 3a) . KA FERERTEARRIRE S 0 T 0 e i % B E T L
(K 3b), TEANMIMEEAN, Fe,0,/rGO HBHIFRTED)

® B B
(= = =1
.3 8

S

(=]

(=]
i

Specific capacitance (F/g)
3
2

[19]

RESEH 2.03 kW « ke BHIRRRERZE R 62.58 Wh - kg™,
It Fe,0,75(29.02 Wh - kg @0.94 kW - kg™ ) ; 7EMIINRES
BIEBLE, Fe 0,1 Fe, 0,/1GO [ RE& % 3 I Ll 2R 5% i 1y
S B AR, 433N 40.64 Wh - kg™ @ 1.364 kW - kg™
(Fe,0,) 1 120.68 Wh « kg™ @3.91 kW - kg™ (Fe,0,/1GO)
Hill %5 i 4% 42 J8 A HUHEZE A4 RHMOFs ) B, 78 521 9

(=]

2 | e Fe304GO with mag, feld w  1bl
e Fe3045GO wio mag. field &
by Fe304 with mag. field 100
“= Fe301 wio mag. field A
= &
g >
Fc /A Fes04/rGO with mag. field|
g‘o A Fei04£GO wlo mag, field
2004 A\\&\« 5 10 &P Fes0s with mag. field
0\ ° ) Lﬁ P Fei04 wio mag. field
0 20 40 60 8 100 1000 10000
Scan rate (mV/s) Power density (W/kg)

B3 A/ FCHEAIRIL T, AN IR BB b Rl 1 Ll H 25 S R 36 1 1 OG 3R () AN A 8 3 434 ] () P21

Fig. 3 Relationship between specific capacitance and scan rate (a) and the distribution of energy density (b) of different

electrode materials, with and without magnetic fields
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Fig. 4 SEM images of films by oxidization for 3 h at 420 °C with and without the application of high magnetic field; (a) Au/Zn, 0 T; (b)
Aw'Zn, 12 T; (¢) Aw/Zn-Al, 0 T; (d) Au/Zn-Al, 12 T; (e) Enlarged SEM image of the region in Fig. 4b; (f) Energy disper-

sive X-ray spectrometer (EDS) spectrogram of A point in Fig. 431
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Fig. 5 Surface morphology (a) and line roughness (b) of the films measured by atomic force microscope'>! (The dot lines in the sur-

face morphology is the position to obtain the line roughness)
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Fig. 6 Magnetic hysteresis loops of Fe-SiO, nanoparticle complex
films prepared under different source temperatures and inten-

sities of magnetic field )
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Fig. 8 Magnetic force microscope images of Thy ,; Dy, 53 Fe, o5 alloys

solidified in various magnetic fields intensities: (a) 0T, (b) 4.4 T,
(¢) 8.8T, (d) 11.5 T*!
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(Areas marked by circles show the segregation of the Al;Fe phase, and V is the growth rate)
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