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A Mechanical-Magnetic Coupling Macromode for
a Magnetic Microbeam Actuator

Fang Yuming'?, Huang Qing an', and Li Weihua'

(1 Key Laboratory of MEMS of Ministry of Education, Southeast University, Nanjing 210096, China

(2 Department of Information Engineering, NanJing University of Posts and Telecommunication, Nanjing 210003, China)

Abstract : A mechanical-magnetic coupling macromodel for a magnetic microactuator with a multilevel meander is presented.
The deformation curve of a microbeam is approximated by linear combination of modal functionsfor the cantilever-beam. Thein-
tegration for the magnetic force is calculated by dividing the microbeam into several intervals,and the nonlinear equation set has
been developed based on the magnetic circuit principle. The complexity of the macromodel depends on the selection of modal
number. In comparison with previous conventional models,this macromodel accountsfor the coupling between the beam deflec-
tion and magnetic force. The macromodel is validated by comparing its result with experimental results available in some litera

tures.
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