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GMF cantilever beam mechanism
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Fig. 2 Sketch of equivalent film width
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Tab. 1 Physical parameters of positive and negative
magnetostrictive GMF substrate and target
material
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(kg *m %) GPa pm
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Tab. 2 Calculation results of experiment sample

sizes. equivalent inertia moment and

equivalent stiffness
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mm mm mg  (10% pm")
(1075 Pa* m*)
E 30N 3 42 13 113.8 0. 46
Jie 5 v 8 45 36 303. 4 1.21
3 39 39 60. 48 0.73
LioE- Yy
8 39 104 161. 3 1.94
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Fig.3 Stress of differential element on film
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Fig.4 Structural stress analysis of GMF cantilever

beam finite element
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Fig. 6 Experimental setup
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Fig. 7 Deflection curves of GMF cantilever beam
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Statics analysis of cantilever beam coated with giant magnetostrictive thin film

WANG Fu-ji", LIU Wei, JIA Zhen-yuan, LIU Hui-fang, ZHAO Xian-song

( Key Laboratory for Precision & Non-traditional Machining Technology of Ministry of Education,

Dalian University of Technology, Dalian 116024, China )

Abstract: Statics characteristic is one of the most important application-related properties of the giant
magnetostrictive thin films (GMF), and the accurate analysis about it is the base of the application of
GMF. Neutral axes and equivalent inertia moments of bi-layer cantilever beams coated with GMF of
different sizes and substrates are obtained according to the relative theory of material mechanics. The
equation of deflection curve in static magnetostrictive process is also developed by assuming that the
magnetostriction effect of bi-layer cantilever beam coated with GMF is equivalent to the effect of a
uniformly distributed bending moment. Experimental results of deformation characteristics reveal that
the equation of deflection curve developed is valid. In addition, approximately linear relationship
between mechanical quantities and magnetic quantities of GMF cantilever beam in static
magnetostrictive process is observed which lays a theoretical foundation for further analysis of

dynamic magnetostrictive effect.

Key words: giant magnetostrictive thin film; cantilever beam; equation of deflection curve; statics

characteristic



