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Development of a Photopolymer-based Flexible Tactile Sensor

using Layered Fabrication and Direct Writing
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ABSTRACT

Many kinds of robots and machines have been developed to replace human laborin industrial and medical
fields, as well as domestic life. In these applications, the device sneed to obtain environmental data using
diverse sensors. Among such sensors, the tactile sensor is important because of its ability to get information
regarding surface texture and force through the use of mechanical contact. In this research, a simple tactile
sensor was developed using the direct writing of pressure sensitive material and layered fabrication of
photocurable material. The body of the sensor was fabricated using layered fabrication, and pressure sensitive
materials were dispensed between the layers using direct writing. We examined the line fabrication
characteristics of the pressure sensitive material according to nozzle dispensing conditions. A simple 4 x 4

array flexible tactile sensor was successfully fabricated using the proposed process.
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Table 1 Material data sheet of photocurable resin”

Stratasys TangoPlus FLX930
ASTM Units Metric
Tensile strength D-412 WPa 0.8-1.5
Elongation at break D-412 % 170-220
Compressive set D-395 % 4-5
Shore Hardness(A) D-2240 Scale A 26-28
Tensile Tear
. D-624 kg/cm 2-4
resistance
Pol ized densi ASIM o 1.12-1.1
olymerized densi
Y i D792 g 3
DMF(40g)+MWCNT(0.lg) | |  Dispersion using
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Agitation using magnetic
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L4 7
Dispersion using Degas at vaccum
sohicator chamber
} '
Add Tangoplus 20g Filtering process

\

Complete

¥
Agitation using magnetic
stirrer

Fig. 2 Making process of the MWOCNT sensitive

material
© o] FAsA god dEFY gaeFuel
FRA B dojit,

12 EA4tel ®H EREC FASAHAFA
(Tangoplus FLX 930, Stratasys) 20g= #H7}gF &,
A A4 FAA wwr|2 sEF wwk 18
A EdT AAe] 2E5 BE 580 259
Be AP 259 Z4ko] 9sd E=RE
o 2= = F7I&WE AAsH] s &
g ARE 7t AHuRIIE o] 8ste] oF
100C 2 48A13F &<k 718ty FAlol Rk 3k

-10 -

Els

ot g4, 7t 257F 100C Bok 58 A
Astd FA7F BEE

718 Fe] $EEH 257
Ao EFE Wl T w47
st7] 9 AFAME ol &8t dx AAS
Atk AlolALHE 35 kha oA 1AL BT &
=2 APt v eto 7 =7)(pore size)7}t
150um<Q! AR HE|(Syringe Filter, whatman)E
o] &3k A AL FP Frh

=39 g5 2 FE
2UERHS A7H &
8 Asl=n A4 3
= 44 FHEA A
ol 7tsdtr] W el
A Zfoll -] 8tTh. Table

FARY 5

ol

b}

=]
Ll
iz

3}
A 7

=

=

[

3L
o 1

o
A&

=1
=

PN |

3.4

ora{zt

HFAL Aol o3t

3. EE M

Fig. 32 t
- FA87] 9
t_ﬂ1

Air
compressor

Pneumatic
dispenser

Host

Substrate —> <«— 3 Axis stage

Fig. 3 Schematic drawing of dispensing system for
MWCNT sensitive material
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Table 2 Summary of dispensing system
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