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Development of High Load/Large Displacement Actuator for Micro-press

B. H. KIM*, K. S. NAM®, J. P. CHOI', H. Y. KIM™ , N. K. LEE™

JL Abstract IF

open loop control actuator and driven by the period of input voltage.

In this paper, a new type of inchworm motion actuator is developed in fabrication of actuators for micro-press machine. This is consisted
of three piezoelectric actuators, one is for moving the too} guide and the other are for clamping the guide. The inchworm motor provides
both high load and large displacement in small size actuator. PZT has compressive strength and often fails under tensile stress and
pulling. Thus, in order to prevent failure, we have designed pre-load housing and accomplished FEM analysis. The pre-load housing
was used for determining the optimal design condition by comparing the von-mises stresses with the change of hinge stiffness. Also,
in order to predict the performance of the motor under certain conditions, the system model was simulated using MATLAB. This is
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Fig. 1 Actuation of inchworm metor

(a) Schematic (b) Free Body Diagram
Fig . 2. Inchworm motor modeling
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Fig. 3. FEM of Von Mises and pre-load housing
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Table 1 Alloy6061-T6 property

Item Unit Constant
Young's modulus N/m? 6.89x10"
Poisson ratio - 0.33
Shear modulus N/m’ 2.60x10"
Tensile stress N/m® 2.76x10°
Yield stress N/m’ 3.10x10°
Density Kg/m’® 2768

Fig. 4. FEM comparison of ball contact(left) and
cylinder contact type(right)
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Fig. 5. Schematic of system
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