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New microstructural refinement process of metallic materials by
electromagnetic vibrations
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Abstract
Electromagnetic vibrations are induced in metallic materials during solidification by simultaneous ap-
plication of alternating electric and stationary magnetic fields. Cavities form and collapse on the surface of
solid crystals by application of electromagnetic vibration and then a huge pressure is exerted on the sur-
roundings when they collapse. This pressure may result into the refinement of solid crystals. This mecha-
nism has been applied to aluminum alloys, magnesium alloys and cast irons during solidification. It has
been clarified that primary solid crystals are extensively refined.
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(a):B=10T,J=0A/m?,(b):B=10T,J=0.71x10°A/m?,
f=60Hz,(c):B=10T, J=4.24x10°A/m?, f=60Hz
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(a): B=10T,J=2.14x10°A/m? f=10Hz, (b):B=10T, J=2.14x10°A/m?f=50 Hz,(c):B=10T,J=2.14x10°A/m?, f=500Hz,

(d): B=10T,J=2.14x10°A/m? f=5kHz



gbooooooonb

oo oouoooo
o000 oooooo
gooooooooobooooobbboooo

gMmooooon
godooooooooooooooobobobid
go@oobooboooooomooooooo
ooy ooooooooooooo
gobbooomoooobooooa

—— T —

gogbbomoobbooobooom™mooboo
gojodddodooooouooouooggguo
gjododgoooooooouououoouogguo
gooboooboobobooobuooooboboon
oo oooooooo
goboooobobomooboooobooooooo
gogoooboobobbooooooon

gmogg
gomobbboboooooooooo@muooo
gobooobmboooboooboooobooo
gbooobboooomooooboooooga
ggooooooooooooomoooooo
goboboooooooboi1ioogogooobobooooa
ggomoogog2~-30b0bboooooon
gooboooooobbobooga

oooo

10A. Radjai, K. Miwa and T. Nishio: Metall. Mater. Trans.,
29A, (1998)1477-1484.

2[A. Radjai and K. Miwa: Metall. Mater. Trans., 31A, (2000)
755-762.

3[0A. Radjai and K. Miwa: Metall. Mater. Trans., to be pub-
lished.

0000000000000000000000000000000000000
(3)&(c):B=0,J=0,f=0,(b)&(d):B=10T,J=2.12x10°A/m? f=200Hz,(c)&(d):0 0 0 000000000

0000 M Kenji MiwaO
e-mail: k-miwa@aist.go.jp

000000 O Research Institute of Structural and Engineering MaterialsC]



