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Abstract: This paper presents the basic research for the design and fabrication of a 3D-printed load cell made of

NCPC (nano-carbon piezo-resistive composite). We designed a structure that can resonate at a low frequency range

of about 5 -6 Hz with ANSYS using sensitivity analysis and a response surface method. The design was verified

by fabricating the device with a low-quality commercial 3D printer and ABS filament. We conducted a feasibility

test for a commercial sensor using 1000 cyclic load tests at 0.3 Hz in a material testing system. A manufacturing

process for the 3D printer filament based on the NCPC was also developed using the nano-composite process.
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MEL AA LA T8 71E AAY EAE
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Fig. 1 The 3D printing pressure sensor; (@) a
sensor design by using ANSYS and (b) a

3D printed sensor body with (outer
diameter: 14.5mm, height: 9mm) and ( ¢ )
cantilever sensor electrode filled with

NCPC(Nano Carbon Piezoresistive Composite,
black) in the ABS sensor body (white).
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Fig. 2 Design of a multi-cymbal resonant structure
for low frequency (5~6Hz) resonant load
cell.

Fig. 3 3D printed resonant

the multi-cymbal
structure for resonant load cell.
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Fig. 4 Cyclic load test of NCPC (2wt%, MWCNT/
epoxy) with MTS under 0.3Hz and to 1000
cycle; (a) cyclic voltage output response of
the NCPC sensor (CNT sensor) and (b)
voltage output stability test with conventional
load cell of MTS.
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Fig. 5 The fabrication process of 3D printer filament based on NCPC using nano

composite process.
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