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Fabrication and Test of an Electromagnetic Micropump
using Solenoid Coil

(Ki-Hoon Kim * Soon-Young Kim - Ok-Chan Jeong - Sang-Sik Yang)

Abstract — This paper presents the fabrication and test of a micropump with an electromagnetic actuator and a pair of

aluminum flap valves.

by micromachining.

The actuator consists of a solenoid coil, a permanent magnet and an actuator diaphragm. The
actuator diaphragm is fabricated by the spin coating of silicone rubber.

The valves are passive ones and are fabricated

The deflection of the fabricated actuator diaphragm is measured with a laser vibrometer. The
deflection of the actuator diaphragm is proportional to the input current.

The measured deflection of the fabricated

diaphragm is 400 um when the input current is 118 mArp, and the cut-off frequency is 50 Hz. The maximum flow rate
of the fabricated micropump with the electromagnetic actuator is about 50 z¢/min at 5 Hz when the input current and
the duty ratio of the square wave are 118 mApp and 50 9, respectively.
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Fig. 1 The structure of the electromagnetic micro
pump
(a) The top view
{b) The A-A cross—sectional view
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Fig. 2 The fabrication process of the electro
magnetic actuator
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Fig. 3 The actuator deflection measurement setup
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Fig. 4 The diaphragm deflection for various input voitages
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(d) Al evaporation (e) Al etching (f) p+ & PR removing (g) epoxy bonding
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Fig. 6 The fabrication process of the aluminum flap valve
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Fig. 7 The photograph of the fabricated micropump
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Fig. 10 The measured flow rate of the micropump for
various backward pressure differences
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