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Effects of Magnetic Field and Electric Field on the Microstructure and
Properties of Metal Materials During Heat Processes
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Abstract: The research on the evolution of micro structure and properties of metal materials under magnetic
field and electric field during heat processed was reviewed in detail. The magnetic field and electric field have
evident effects on the micro strudure and properties of metal materials. the magnetic field and electric field can
make the grain finer of metal materials during heat processes. Besides, the capability of conduction and heat
trarsfer of metal materials can be improved, and the cooling uniformity of metal materials and the strength after
aging can be improved in the magnetic field. The strength, harden and osmosis of metal materials can be im-
proved in the electric field.
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Table 1 The heat treatment process of
intercritical magnetic field

/C / min MA*m~!
MQ1 760 30 1.75
MQ2 740 30 1.75
Q1 760 30 0
Q2 740 30 0
MA 760 30 1.75
A 760 30 0
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Table 2 The technique parameters o magnetic
fidd heat treatment

/T

101 0.1
102 0.8
103 1.5
104 0

201 0.1
202 0.8
203 1.5
204 0
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( No magnetic field)

Fig. 1 The microstructure of specimens at the center
afeter heat treament under different flux density

(a)0. 1 T;(b)0.8T; (c)1.5T; (d)

( No magnetic field)

2
Fig. 2 The microstrudure of specimens at the surface
after heat treatment under different flux density
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Table 3 The tensile properties of the alloys after pre- rolling
deformation and aging in electric field

R./MPa Ro2/MPa A/ %

/% /C /h

0 120 12 476 310 9.8
10 120 5 502 34 8.3
10 120 12 21 356 7.9
25 120 5 534 380 7.6
25 120 12 538 3n 7.3
10 150 5 523 372 7.2
25 150 5 539 404 6.0

(b) E=6kV/cm

8 TEM

Fig.3 TEM photographs of § phases in grains of the alloy after aging
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