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Calculation of magnetostrictive coefficient of composite
thin film and structure optimization of cantilever
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Abstract: A model to solve the magnetostrictive coefficient of a Giant Magnetostrictive Film (GMF)
was established to analyze the coupling relations of GMFs. Then, the building process, deduction
mechanism and simulation results of the model were investigated. On the basis of magnetostrictive co-
efficient expression of a single layer GMF, the magnetostrictive coefficient expression of a composite
GMF was obtained by simplifying the deformation of the composite GMF reasonablely. By taking the
compound GMF with positive and negative magnetostrictive effects as the research object, the impact
of magnetostrictive coating thickness on the deflection of the free end of the cantilever GMF was dis-
cussed by using the deduced magnetostrictive coefficient expression. The results show that the de-
formation capability for both Cu-based thin film and Pl-based thin film can reach the maximum when
the total thickness ratio of the positive and negative magnetostrictive material layers is 2. 3, which real-

izes the structure optimization of positive and negative cantilevers.
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Fig.1 Schematic diagram of single-layer GMF deformation
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Fig. 2 Schematic diagram of double-layer GMF
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Tab.1 Target composition of double-layer GMF and

physical property parameters of substrate

W /kg e m ? HUERIR/GPa AL

ThbDyFe 9 250 50 0
SmFe 7 870 140 0
PI 1420 4 0.12
Cu 8 900 105 0.343
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Fig. 3 Deformation of GMF with different coating

thicknesses based polyimide substrate
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Fig. 4 Deformation of GMF with different coating

thicknesses based copper substrate
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