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Study on Sensing Characteristics of Core-shell Structured Fiber Sensor
with MWCNT/CB Hybrid Filler System

Seung Yoon On*, Seong Yeon Park**, Seong Su Kim***'

ABSTRACT: In this work, dry-jet wet spun ultra-high molecular weight polyethylene (UHMWPE) fiber and multi-
coating layer were used to enhance the mechanical properties of fiber sensor and sensing stability which is resistance
and gauge factor. The shell parts of the fiber sensor, double polyurethane (PU) layer and MWCNT/Carbon black (CB)
hybrid filler system, were formed on the UHMWPE core fiber by dip coating method. Electrical resistance and strain
sensitivity of the fiber sensors were measured using a LCR meter. Finally, the prepared fiber sensor was embedded

into glass fiber reinforced composite to evaluate load bearing capacity.
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Fig. 1. Schematics of fiber sensor; (a) Single PU structure, (b)
Double PU structure
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Table 1. Specimen naming

Specimen . Number of
naming Configuration coating
SP-3 UHMWPE/MWCNT-CB/PU 3
SP-5 UHMWPE/MWCNT-CB/PU 5
SP-7 UHMWPE/MWCNT-CB/PU 7
DP-3 UHMWPE/PU/MWCNT-CB/PU 3
DP-5 UHMWPE/PU/MWCNT-CB/PU 5
DP-7 UHMWPE/PU/MWCNT-CB/PU 7
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Fig. 3. Resistance of fiber sensor according to wt.% of CB; (a)
0.25 wt.%, (b) 0.5 wt.%, (c) 2 wt.%, (d) 3 wt.%, (e) 4 wt.%
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Fig. 4. Strain sensitivity of fiber sensor according to wt.% of CB;
(@) 0.25 wt.%, (b) 0.5 wt.%, (c) 2 wt.%, (d) 3 wt.%, (e) 4 wt.%
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Table 2. Specimen naming

CB wt.% Resistance (Q0/mm) Gauge Factor
0.25 119 2.10
0.50 93.2 2.02

2.0 89.1 1.97
3.0 60.0 1.78
4.0 36.0 1.47
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Fig. 5. Resistance of sensor fiber according to the structure of
sensor fiber and number of dip-coating cycles; (a) SP-3,
(b) SP-5, (c) SP-7, (d) DP-3, (e) DP-5, (f) DP-7
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Fig. 6. Strain sensitivity of fiber sensor according to the struc-
ture of sensor fiber and number of dip-coating cycles; (a)
Single PU layer structure, (b) Double PU layer structure
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