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Wearable temperature sensor based on conductive nano—modified

textile fiber materials
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Abstract: This study employs a simple spinning (dry—jet wet spinning) method to spin graphene and carbon
black mixed with cellulose into temperature—responsive fibers, proposing a novel approach for fabricating
wearable temperature sensors using graphene and carbon black fibers. The characteristics of this sensor
include high tensile strength, short response time (6.5 s), and good temperature recovery time (25.5 s).
After multiple mechanical deformations of the sensor, its performance remains stable. The wearable
temperature sensor is mixed into fabrics through textile technology and can be worn by people to monitor
skin temperature and has strong anti—interference properties. This research indicates that wearable
temperature sensor based on conductive nano—modified textile fiber materials has great value and future in
application.
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Fig.1 Flow chart of temperature sensor preparation
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Fig.2 Spectral characteristic analysis of fiber material
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Table 1 Cross—sectional area measurement

results for all samples
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Fig. 4 Basic characteristics of fiber materials ( measure-
ments were taken at room temperature of 20 °C)
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Table 2 Summary of tensile testing results for

all samples
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Fig. 5 Curve of sensor resistance and current changes

with temperature under a constant voltage of 30 V
JR B o RIS, Y T8 BT B A I, Wi 2
)RR, HEWE 2EIRME, WK 6(a)fiim . JE
TIXLELEIR, w] LA 2% T B A% A A e 107 5 T
(R S\ F 28 v 30 7% 2l 3] e (L 0 137 Al O ) 90 40 F
5 BIIEE]) 2 6. 5 s, Pk A I [] (T2 SCMNUAE R ) SO HE

0.112
0111 AL 7o} L FLIRL
0.110F A
0.109} BIF
0.108 -
< 0.107
2 0.106
0.105
0.104 r ﬂ!ﬁ
0.103 \
0.102
0]0] [ 1 1 1 1 1
=20 0 20 40 60 80
/s
()G RRAZ TR 58 T A Ak Fr B [ A S oL L
0.112
0111 + MEEEX R HR
0.110 — ™ By

tOBE (R
0.109 - : [

0.108}
Zoiw7F |
%0.106- |

0.105F |

6.5s 255s

100 120 140

0.104 | ﬁs&%"
o103f .y ™
0.102
0101 1 1 1 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350 400 450
/s
(DB RAR R BT NARII3ANE 31 T I B IR AH S 08 B2 PR
Eoe EFHAEMBMBEELZRF[HEME(NEZAE 20 C
ERE3IOVIEEHESEG THT)

Fig. 6 Characteristics of temperature sensor based on fi-

-
LR T
L S

“esssvsssse

ber material (Measurements were taken at tem-

perature of 20 °C and a constant voltage of 30 V)

LB o 3] 0 (8 i R R I A 10 %0 T Y B D) Ry
25.5 so 31X W B A% JR6 A% X T B A8 A 1Y S5
A TA R 6% B s I R Y AR Ak, O B AR
SR 11 3 82 WAV RE ), 7E S B ] RE 8 2R B T AR
ar i bERES

S T VA LR A% B R T AR Y n] EE AL A
TER AR AR EE A 3 JE R 1A% v F I B
] A8 46, an il 6 (b) Fr 7 o 7E 46 il 455 = B8 R 1)
3ANJE I B 12 %k T A FR IR AR Ak o R ] K
S [R] 3 B R4 i Ae e YE AN dE A Pk o [ i T
VL B, A% 325 00w N A (B AE T 48 B Bk 2 5 OF
AN 23 FOH I R B 5 ) 56 (R 58 A AR TR Y 2K T2
WK TR IE . R G & A2 th T 27 461 Y
ek £ AH I AEAE — 5 (R Ja M i AR 4R R AL
T F 28 BRI AEAE S 3O B B B, X (il A%
TR P L i 7 BT R A TS
2.4 FAIEESHAME

R VA I BE A I AE B R ALOE B E LT By
FeuE Mk T SR RN P A 10 mm A 2l 2 4R
T X AL B A AE RS il 50 000 WK, Bt I XoF 4% 8% 2% X
Y N A T T R A e iz ot 2 i AT A A, an il 7
(a) (D)o I A5 SRR, A2 228 75 10 mm
S il 242 R HEAT T 50 000 YR A5 i, Honm Ry BE 4755k
AT LUJLPARAF AR o [R5 1 X5 30~80 “CHs Fil
DAL A ) 4k 25 S R AT X L, & B R 1 AT ML A Y
o S (R DR 235 2 5 AT ML 228 I A i 45
2 [E] B AH G BE (R™) AR X 43 M 15 22 (RPD) 43 51l
J70.999 6 F10. 000 24,

R VA AR AR AE 32 TR R A TG ARG DL T AT
SEVE XA IR R AR AN TR R R A8 B i R BHL R AT
Wi, 22 R 5 20 R i 2 25 SR an i 8 i o p i 56
S5 HN R A A2 B A K ) AR IR S i
ik B 3 mm By A% BRAE &0, A% Ik 19 1 BHL A2 £k
AR IH BB AERFAE 120 LhN 2 1% T 52 i I 5 )
R 11 1

X BB HOHE 2 W, 5E T 2F 4k R A 3R IR
1E 2 DI UUAOE A8 J5 5 R R 3010 R4 my A 1k vT
SEME R A B ORGSR AR A B AR
S ;T 25 40 b A AL s
2.5 BEW®RN

R T B9 IR B AL AR AR A AR N MR oE T
T8 g By B0 T, X M R IR 2F 17 52 1Y S5 B
W B, A 8% 4 B 4 i 4R T 48 B F 2 b LU



%14 EER,E A TS HU A EARBRG R GEMBOTERREFRRE - 271 -

0.145 -

—a— 0k
0.140 |—*— 50 000¥% /
0135
0.130 |- /
< A
2 0.125} /
'EJ L
0.120 |-
0.115
o110k A EE=0.999 6
X HTRZ=0.000 24
0~105 1 1 1 1 1 1 1
20 30 40 50 60 70 80 90
HEE/ C
(2)7E10 mmAIE {32 F,50 000RIEFH S a5,
B8 %oh45LE P i 7 L
033 [ R R LA A bl
0.30
£ 025
< 020
541
<
¥ 0.15
=3
 0.10
=
# 0.05
0.00
_005 1 1 1 1 1 1
20 30 40 50 60 70 80
BRI C
(b)FE10 mmAIZS 2T ,50 000KEIHZ Hi AT /s,
B8 xS B B i L

B7 ETH4MBNEERRSBENIMNHEEREN
B (& 30 VIEE B E &4 T it1T)

Fig. 7 Performance of fiber—based temperature sensor
under external mechanical deformation (mea-
surements were taken under constant voltage of
30V)
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Fig.9 Detection of changes of body temperature during typing and exercises (Measurements were

taken at a constant voltage of 30 V and a room temperature of 20 °C)
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Fig. 10 Response current of the device to skin—contact temperature(Measurements were taken at a

constant voltage of 30 V and a room temperature of 20 °C)
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