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Design and fabrication of microgripper using thermal actuator and
SU-8

Seoung-Ho Jung, Joon-Shik Park, Min-Ho Lee, Sang-Il Park,
and In-Kyu Lee
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Abstract

A microgripper using thermal actuator and SU-8 polymer was designed and fabricated to manipulate
cells and microparts. A chip size of a microgripper was 3 mm x 5 mm. The thermally actuated
microgripper consisted of two couples of hot and cold arm actuators. The high thermal expansion
coefficient, 52 ppm/°C, of SU-8 compared to silicon and metals, allows the actuation of the
microgripper. Thickness and width of SU-8 as an end-effector were 26 pm and 80 gm, respectively.
Initial gap between left jaw and right jaw was 120 gm. The ANSYS program as FEM tool was
introduced to analyze the thermal distribution and displacement induced by thermal actuators. XeF, gas
was used for isotropic silicon dry etching process to release SU-8 end-effector. Mechanical
displacements of the fabricated microgripper were measured by optical microscopy in the range of
input voltage from 0 V to 2.5 V. The maximum displacement between two jaws of a microgripper
Type OG 1_1 was 224 ym at 2.5 V.
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Fig. 1 Layout of a proposed microgripper with
micro  thermal actuator  and SU-8
end-effector.

Fig. 2 Simulation of microgripper used SU-8
polymer end-effector by ANSYS program
a) Temperature distribution.
b) Displacement distribution.
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Table 1 Dimensions of designed end-effector parts
of microgripper used SU-8 polymer
end-effector.

*OG : Open gripper

Part
size Hot Cold
() Gripping |End-effect
a or Length am am
gap 9N width | width
Type
0G 11 120 2290 40 100
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Fig. 3 Processes of proposed microgripper with
micro  thermal actuator and SU-8
end-effector.
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Table 2 Displacement of microgripper used SU-8
polymer end-effector (OG 1 1)
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0 0 0 120
0.5 0.052 1.52 121.52
1 0.102 3.04 123.04
1.5 0.15 6.84 126.84
2 0.194 12.92 132.92
2.5 0.233 22.4 142.4
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Fig. 4 Measured displacements of TYPE OG 1 1
gripping jaw in air 25°C.
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