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The giant magnetostrictive material (GMM) has some characteristics of very large strain of more than 1000ppm,

high energy density, and high responsibility. So it is expected to be used for fine positioning device or braking system,

and so on. Micro actuator using this equipped with iron yoke and winding coil, therefore, has advantages over PZT

type, in simple low voltage driving, high robustness and wide temperature operation range. This paper describes

the performance of some divided elements improved the loss of eddy current for applied high frequency voltage to

the GMM. The eddy current problem occurred in high frequency driving will be reduced with the size. Quantitative

analysis of high frequency dynamic power loss in GMM is calculated by finite element method. Especially divided

element counts are depended on skin effect. The calculated results based on the theory shows the effect of dividing

the element of GMM.

Key Words: Electromagnetic Field Analysis, Giant Magnetrostrictive Material,

Finite Element Method, Eddy current
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Fig.1 An example figure of magnetostrictive actuator.
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Fig.2 FEM model of magnetostrictive actuator.
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Fig.3 Element division for the air field.

Fig.4 3D side-type linear element.
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Fig.5 Relation between intensity of magnetic field
and density of magnetic flux.
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Fig.6  FEM model of magnetostrictive material with slit.
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Fig.7 Cross section of FEM model.

Table 1 Thickness of eddy current.

Frequency 100Hz  1kHz 10kHz  100kHz 1MHz
Eddy current
thickness[mm]

13.78 4.539 1.378 0.436 0.138
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Fig.8 Distribution of eddy current (10Hz, No Slit).
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Fig.9 Distribution of eddy current (10kHz, Slit type 3).
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Fig.10 Joule energy loss with 10kHz current.
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Fig.11 Joule energy loss with 100kHz current.
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Fig.12 Joule energy loss with 1MHz current.

ogooano

000,0000000000,000000000, Vol.15,
No.3, 1997, pp.334-337.

000, 0000000000000, 0000, 2001,
pp-442-447.
goobo,0000,00b000o0oooooboboo, -
00000, Vol.110, 2004, pp.41-6.
oooo,0000,00000000000000ODOOOO
00,00 AEM OO, Vol.15, No.2, 2007, pp.P107-112.
Y. Sakaki, M. Yoshida and T. Sato, Formula for dy-
namic power loss in ferrite cores taking into account
displacement current, IEEE Transactions on Magnet-
ics, Vol.29, No.6, 1993, pp.3517-3519.
0000,00000000 (D00000000),000
0, 2006, pp.8-10.

00000 ETREMA Terfenol-D, 00 ODO0O00O0OOOO,
http://www.moritex.co.jp/home/zigyomain_d022.html.
00 0000 O0o30000o0OoU0oOUObOOoOOoDOoD
goooobOobOooboooboboo, boobuobooog
0og, 11-3, (1992), pp.221-227.
00000000000 JMAG, 000000000000,
http://http://www.jri.co.jp/pro-eng/jmag/ (JMAG OO
000000Oooooooooo)o
gooO0,00b0b00oboooobooobog,booooo
0oo00,00000000000000D0O, 2006, pp.-B3-
1-2 — B3-1-20.



