FEXNZN B =R, H2W A4S, pp.251~-256

248 9= 75E 9% A9 289 157 44

Design of a Linear Ultrasonic Actuator for Small Lens Actuation

Ay, Hew, olgq’
Taeseong Kwon, Yohan Choi and Seung-Yop Lee

ABSTRACT

There is a great demand of micro-actuators for mobile information devices such as SFF optical drives and
mobile phone cameras. However, the magnetic coils used in conventional electromagnetic motors are a major
obstacle for the minijaturization because of their complicated structures and large power consumption. In this
paper, a linear ultrasonic motor to actuate focusing lens of mobile devices is proposed. The new actuator
uses a ring type bimorph piezoelectric material, and d3; mode is adopted for applying linear motion. The

interaction between inertia .force and friction force makes

linear motion by high-frequency saw signal input.

The saw signal gives steady forces on the one direction by asymmetric inclination property of the signal
itself on time domain. A commercial FEM (ANSYS) was used in this investigation for simulating structural
analysis, identification- of dynamic property, such as resultant displacement and coupled analysis with
piezoelectric material. To evaluate the performance of the new design, a prototype was manufactured and
experiments were carried out. Experimental results show the actuator motion of 5.4 mm/s at 10V saw signal

of 41 kHz.
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Table 1 Properties of PZT and PMN-PT material

Property PMN-PT PZT Unit
Density 7843 7900 | kg/m’
Dielectric constant 6110 3000
Coupling factor 0.92 0.62
Ds; charge constant | -894E-12 | -240E-12 | m/V
Young's modulus 144E9 50E9 Pa
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Fig. 6 FEM result of static deformation
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Fig. 8 Frequency response of PMN-PT actuator
by ANSYS
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Table 2 Dimensions of actuator prototype

Part Name Dimension(mm) Material
Outer Diameter : 14
Elastic Body [Inner Diameter: 10  |Brass
Thickness : 1
. |Outer Diameter : 14
Piezoelectric X
Inner Diameter : 10 PMN-PT
Body .
Thickness : 0.2
Cylinder Outer Diameter : 6 Aluminum
Outer Diameter : 18 |
Case POM
Inner Hole: 14
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