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Fabrication and Sensorization of a Superelastic Alloy Microrobot

Gripper using Piezoelectric Polymer Sensors

D. H. Kim, B. Kim, H. J. Kang, and S. M. Kim (Microsystem Center, KIST)

ABSTRACT

This paper presents the design, fabrication, and calibration of a piezoelectric polymer-based sensorized
microgripper. Electro discharge machining technology is employed to fabricate super-elastic alloy based micro
gripper. It is tested to present improvement of mechanical performance. For integration of force sensor on the
micro gripper, the sensor design based on the piezoelectric polymer PVDF film and fabrication process are
presented. The calibration and performance test of force sensor integrated micro gripper are experimentally
carried out. The force sensor integrated micro gripper is applied to perform fine alignment tasks of micro opto-
electrical components. It successfully supplies force feedback to the operator through the haptic device and plays
a main role in preventing damage of assembly parts by adjusting the teaching command.
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PVDF Tactile Sensor

..\[Micro Gripping Hand[

Voice Coil Actuator-Driven
Pushing Mechanism

Fig. 1. A tactile sensor integrated microgripper and its
operational principle actuated by voice coil motors.
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Fig. 2. Side view SEM
piezoelectric tactile sensor with parylene coating for

image of the fabricated

showing the details of the piezo, nickel, and coated

parylene.
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Fig. 3. Experimental result of gripping stroke for a 1 Hz
square wave.
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Fig. 4. Experimental setup for analyzing the performance
of the PVDF sensor with parylene coating
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Fig. 5. Calibration result of the miniaturized PVDF sensor
(2*6 mm) for load input.
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: Optical Stereo Microscope (Top View) E

A : Fine Motion Stage

B : Optical Microscope (Global View) F : Coarse Motion Stage

C : Optical Microscope {Lateral View) G * Micro Gripper

D : lNluminator Source H : Opto—-electrical Component
Fig. 6. Application of the sensorized microgripper in a

force-sensing microassembly system.
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Fig. 7. Experimental result of the force feedback-based
microassembly.
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