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Table 1 Carbon slurries with different CFP content
A= CFP/(gmL™) EC/g DBE/mL
1 0.02 0.04 2
2 0.04 0.04 2
3 0.06 0.04 2
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Figure 2 The low magnification SEM images of carbon films with different CFP contents
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Figure 3 The angular response of bending sensors with different CFP contents
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£178H 2w

JE A 5 A < T 2T Al SR B0 2 1 o S i SR e A S AT Y 327

AT I T B A M, O HAG IS B A B
BH 7 4k 2R FUWE = 406 2R A A9 o BEL AR A6 R 3 il B
0. 04 g-mL "% Bl £F 4t 45 il 1% 8% 2% B AT = B 19 0 24
T R A i ) T

R T R G Rl 2T A 4 A SRR E T B SR A R
FH B 0. 04 gemL Y B 2T 4 25 il 14 s S I 4 78
G4 FE L, o320k o F £ 317 A f B
B 48 5 A5 il I, B 4 T nT LA R0 2 i ik
e A 3 P R ) R e R 4 SR A R it
WK 5~ . MRS AN . 2 32 003 & e UL 29 N
30 “HELLZY Sl A5 Y £ Al e A% SRR fE 8 B IR
) 42 A R AR AL W R IR 2 R 0. 4 s 24 T A5
LR A JEk g 1 H B AR Ak 232t BE A% 0] 21 ) LR 18, 3R W
T ) e 2 Ak SRR 25 1 25 i A2 SRS A 0 ) SR B A] 2
TR I o

4

1%

AR
R,

Time/s
5 0.04gmL "FRALETHEXRFHEXETS
#h F M Rz 70 3

Figure 5 The bending response on finger joint
for 0.04 g-mL ' CFP bending sensor
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Preparation and Study of Flexible Thin Film Bending Sensors Based
on Carbon Fiber Slurry

ZHOU Tingliang',ZHU Weigang',HU Fengming',ZHENG Jintao', WANG Zhile',PAN Yi',
LIU Xianzhe',YAO Rihui*, NING Honglong®, LUO Jianyi"
(1. Research Center of Flexible Sensing Materials and Devices/School of Applied Physics and Materials,, Wuyi Univer-
sity, Jiangmen 529020, China; 2. State Key Laboratory of Luminescent Materials and Devices/Institute of Polymer
Optoelectronic Materials and Devices, South China University of Technology, Guangzhou 510641, China)

Abstract: In this paper, a low-cost carbon-based sensing slurry was developed using carbon fiber powder (CFP) as a
functional filler and ethyl cellulose as an adhesive. The carbon fiber slurry was directly scraped onto the surface of a polyimide
film to form a carbon fiber sensing functional layer. Then a simple structured carbon fiber bending sensor was fabricated using
copper foil as the electrode. The effect of CFP content on the performance of the bending sensor was explored. The results
show that when the carbon fiber content is 0.02 g+ml™, the CFP is completely covered by ethyl cellulose, making it difficult
to form a conductive pathway and no bending sensing characteristics. As the carbon fiber content gradually increases, a good
conductive pathway is formed inside the CFP membrane, and a large number of holes and even micro-cracks are subsequently
produced, which is conducive to the accurate identification of different bending angles and bidirectional identification
characteristics of the sensor. The hysteresis and stability of the CFP bending sensor was performed in depth. The best sensing
performance of 0.04 g-ml”' CFP bending sensor was obtained with less hysteresis, excellent stability and mechanical
durability.

Keywords: carbon fiber slurry;carbon-based bending sensors;bidirectional identification;flexible wearable
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