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Additive Fabrication of Flexible Tactile Sensor using Improved Pressure

Sensitive Material

KEYWORDS: Additive manufacturing (HSX|=

o|olat*, x|8M? ZUSEP
In Hwan Lee' Yong Sun Choi, and Ho-Chan Kim®

1 ZS20stn 7|AIZSHE (School of Mechanical Engineering, Chungbuk National University)
2 (F)0| = AUAME| 7| HEAAHATA (Technical Research Center, FS R&T Co., Inc.)
tSstat (Department of Mechanical and Automotive Engineering, Andong National University)
# Corresponding Author / E-mail: anxanx@chungbuk.ac.kr, TEL: +82-43-261-3161

ORCID: 0000-0001-9381-4908

), Pressure sensitive material (RI24Z+-2X]|), Non-planar tactile sensor (H|ZHZZMIA])

A tactile sensor is a device that collects pressure information from its environment. However, the sensors mimicking a
human’s sensory system have not been sufficiently developed for practical application. It is noted that planar flexible tactile
sensors have sufficient elasticity and flexibility for attachment to non-planar surfaces. But, they are subjected to an initial
strain when attached to a non-planar surface. Therefore an additional calibration process is required. In this study, the
fabrication process of a non-planar flexible tactile sensor is proposed, using a direct writing technology as well as an
additive manufacturing technology. A curved elastic sensor body was fabricated using mold by the use of a layer-by-layer
process. Moreover, the pressure sensitive material which is composed of MWCNTs and PDMA, was dispensed using a
direct writing technology. The non-planar flexible tactile sensor was fabricated and tested in terms of an external pressure.
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Fig. 1 SEM image of improved pressure sensitive material
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Fig. 2 Comparison of electric resistance for previous and improved
pressure sensitive materials
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Fig. 3 Schematic drawing of non-planar tactile sensor fabrication
process
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Fig. 4 Dispensed line width of improved pressure sensitive material
for various dispensing pressure and nozzle speed
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Fig. 5 Photograph of aluminum mold for non-planar sensor body
fabrication

Fig. 6 Fabricated PDMS sensor body using aluminum mold
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Fig. 7 Schematic drawing of 3-axis stage and pneumatic dispensing
system

Fig. 8 Photograph of dispensing of improved pressure sensitive
material on the sensor body

y = 0.0072x - 0.6459
; R? = 0.9828

Electric Resistance (kQQ)

: pd
/’

0 Zfll) m'n 5;) i:U léb 12;’50
Compressive Stress (kPa)

Fig. 9 Electric resistance of non-planar tactile sensor for various
compressive stresses
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