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Tab. 1 Proximity comparison of nonlinear model, circular arc model with experimental data ( E-12)

PI GMF 30 mm 30mm 27 mm 27 mm 24 mm 24 mm
B= 12mT 14.4 18.9 8. 83 14.1 10.6 2.8
B=24mT 101 224 13. 1 53.2 33.7 50. 1
Cu GMF 27 mm 27 mm 24 mm 24 mm 21 mm 21 mm
B=12mT 0.433 2.19 0. 195 0. 802 0. 260 0. 425
B=24mT 6.77 13.7 2. 11 4.03 1. 69 2. 56
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A geometrical nonlinear deformation model and its experimental study

of bimorph giant magnetostrictive thin film

LIU Wei, ZHANG Yong-shun, JIA Zhenyuan . WANG Fuiji, GUO Dong ing

(Key Lab. for Precis. and Non tradit . Mach. Technol . of Minist. of Edu. ,
Dalian Univ. of Technol . , Dalian 116024, China )

Abstract The geometrical nonlinearity of giant magnetostrictive thin films ( GMF) is detected under
the magnetostriction effect. Thus, it is inaccurate to employ the geometrical linear elastic theory to
describe the strain, the stress and the constitutive law of GM F. So with combining the nonlinear
elastic theory, a nonlinear deformation model of bimorph GMF is established, based on the
assumption that the magnetostriction effect is equivalent to the effect of body force loaded on GM F.
With the Taylor series method, the numerical solution is deduced. Thereafter, experiments on
cantilever-bimorph TbDyFe-Polyimide( PI) -SmFe and ThDyFe-Cu—Sm Fe are conducted respectively,
to verify the proposed model. Results indicate that the nonlinear flexure line model is in good

conformity with the experimental data.

Key words giant magnetostrictive thin film; bimorph; geometrical nonlinearity; Green strain



