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Mechanical and Electrical Characteristics of Polyurethane-Based
Composite Fibers

Hoyoung Jang*, Hyeon-Jong Lee*, Ji Won Suk*"

ABSTRACT: Soft robotics and wearable devices require large motions and flexibility. In this regard, there is a demand
for developing stretchable strain sensors which can be attached to the soft robots and wearable devices. In this work,
we fabricated stretchable and electrically conductive composite fibers by combining polyurethane (PU) and silver
nanoflowers (AgNFs). The PU/AgNF composite fibers showed the change of the resistance as a function of the
applied strain, demonstrating the potential for stretchable strain sensors in soft robotics and wearable devices. The
mechanical and electrical characteristics of the composite fibers were measured and analyzed to use the composite
fibers for stretchable strain sensors.
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Fig. 1. SEM images of a single composite fiber. (a) Low-magnifi-
cation and (b) high-magnification images of the fiber sur-
faces
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Fig. 2. Mechanical and electrical properties of the composite
fibers. (a) Stress-strain curve, (b) change of the resistance,
and (c) change of the gauge factor

[«}

ZUA B AE SEYJAAR o] &S B9, mle =
S e E 2= AR %L%@'“/F 9le-o ¢}

Aol 71A1A, 714 5 LH P Al A
A, RS HhEA o R Q1 27| HA 5159 ¥
stk el Wsks WSk 53], 2EH QS 10%, 20%,
30%, 40% =2 Z7FA| 7] H A, 59 &4
Fig. 3)oll 4] & 4= Qlo], =g et
Az 35 wo] AEHA-AEHQ] FAfA Aol & H

o[A Hth o= YRt o7 T EA} 7oA HEEE= A
oz o] 7lelx o] % Hejo] Pe = BolrhuA T4
oA o W& E & of 1] 2] Zo] 2 thebLhs 5 28 24 2
ok S| AH| g A A A A-AE Q] FA oA |As-Agl/As
2 Reslel 42 it o 7] A AL A AEHAAE

(@) 0.4 — r ' ' .
A0.3' -
©
o
=0.2} ;
(7))

(7]
901} .
b7y
0.0} ;
0 12‘,t 20 y 30 40
rain
(b) 8 . . : (0). .
6} |
o
Xat -
4
<
2t |
o} l

0 10 20 30 40
Strain (%)
Fig. 3. (@) Mechanical and (b) electrical hysteresis of the com-
posite fiber depending on different applied strains
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Fig. 4. Cycle tests of the composite fiber under 40% strain
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Fig. 5. Electrical responses of the composite fiber depending on
different applied strains
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