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Design of a micro fluid actuator driven by electromagnetic force

D. H. Kim(Mech. Eng. Dept., Korea Univ.), K. H. Kim(Mech. Eng. Dept., Korea Univ.)

ABSTRACT

A micro fluid actuator driven by electromagnetic force at MEMS(Micro Electro Mechanical System) level has

been designed. The operation of the actuator was simulated in three steps. First, fluid flow analysis has been

performed to determine the actuator load. With the load, dynamic behavior of the actuator structure has been

analysed. Finally, fluid-structure interaction analysis has been performed to predict the performance of the actuator.

To avoid excessive amount of computation, axisymmetric and plane strain 2-D models were used.
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Fig. 1 Schematic of micro fluid actuator
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Fig.2 Sequence of 3 step simulation
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Table 17 Zc}. 73 B2 BAAE gdAs7
190G Pa. Eo}fﬂlﬂ 7} 0.3, Y7} 2300Kkg/n! ojth. ¥
71e] 3k AtolZ & 100us, FAIVE HEEE £5E 10
e 202 i)

viscosity 20 centipoise

density 1000 kg/m’
surface tension 0.08 N/m’
Bulk modulus 2.15 GPa

Table 1 Material property of fluid
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Fig. 4 Local FSI model of micro actuator
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