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Effect of Laser Irradiation on the Magnetostriction of Grain-Oriented Electrical Steels
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Changes in the magnetostriction characteristics of grain- . FAEBEAHIIC SR, —F—RE AT, T
oriented electrical steels due to la.se{ irradiati.on were studied. It SOl R IO BT T RE S 7= 1 D AR TIE L
was found that the ac magnetostriction amplitude could be . - T N et 3 )
controlled by laser irradiation, which creates magnetic closure 2o MERL—Y— Ry 77— AAOBEMELED 2
domains in the steels. This effect may make it possible to 5 ZA\, FEEK50 Hz, RAEHEE2.0TT, REE
reduce the transformer noise. FHACHBL T, HMEFHAOBEEE L, 5

Whereas the volume of lancet-type sub-domains increases

. D ; - ROBEH N3 MPaD EME IS 2N L 72 IREE T DR E
with the magnetization in the domain wall displacement . - R .
processes, that of the closure domains caused by laser MEDITo 72 BRHIEIE. HI AL IR RSB E 1
irradiation decreases. When the effects of these two types of Ko7z,
domains on the sample length are controlled so that they equal
each other, a low ac magnetostriction amplitude can be 3, LS
obtained.
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Fig. 4 Magnetostriction A(}p and App as functions of

the density of laser energy. The maximum induction
1.7 . B, =19T.
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Fig. 3 Magnetostriction Agp and ;Lpp as functions of

the density of laser energy. The maximum induction
m = 1.7 T.
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Fig. 6 Effect of laser irradiation on the B,,-A,
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which is normalized at Bs.
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Fig. 7 Magnetic domain structure model for Si-Fe
with a slightly misoriented (110) surface. Lancet-
type domains with internal tranverse domains occur.
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Fig. 8 Effect of laser irradiation on AspO* which is

the difference between Bs and the demagnetized state
in the magnetostriction )LSP.
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