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ABSTRACT

In this paper, a lens actuator for mobile devices is proposed using stack type piezoelectric materials. In general, the
deformation of PZT actuators is not enough for lens motion when the allowed voltage is applied. The small stroke
problem can be solved by accumulating a lot of small displacements in high frequency. In this paper, a new inch-
worm type model for focusing actuator is suggested based on the interaction of inertial and frictional forces.
Theoretical analysis and simulation using ANSYS are performed to verify the feasibility of the inch-worm PZT
actuator model. Various types of clamps are considered to determine the effect of frictional force on the motion, and
appropriate clamp-actuator models are proposed. The proposed models are experimentally verified and the
experimental results show high correspondence with theoretical and simulated values. The inch-worm type focusing
actuator enable a large stroke with 7.79 mny/sec with 10kHz and 10V.
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S, Mechanical strain of ij direction

sy,E : Elastic compliance of ij direction

dy: Piezoelectric constant of ij direction

E: Electric field of i direction

D, Electric displacement of ij direction

gUT : Dielectric constant of ij direction
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u(x,t) : Axial displacement

m(x) :Mass per unit length

EA(x) : Axial stiffness
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Dimension Values Units
Outer Diameter (OD) 14.3 mm
Inner Diameter (ID) 9.5 mm
PZT Height 13.5 mm
Table. 1 Material dimension of PZT actuator
Property Values Units
Young’s modulus 48.3 GPa
Density 7500 Kg/m3
d33 593E-12 mv
Dielectric const. 3400
Poisson ratio 0.3 ]

Table. 2 Material properties of PZT actuator
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