%12 M o ¥ i i © 99

Iy

R e @ NS H F Rt

EXH"E OB ARITARLW#EKE . BB
(1. =M IRRF SR EFIR, T H 241000;
2. HFEBRF AR LEEAY S BY ARV EASHSRBAREL LR T, HE 26607D)

WE DALY RHEY, IR E 5 PR 22w gieb , 5k 1197 20658 19 77 2 £ B4,/ 5L 6L T i 20
LR IV AR AL A X H 3 I 000 H 2 MR BRI AT RAE IR SR R AL R N AL R RE 5 W g X M EH Y
TiRL AR 22 6] Y DG R (), 45 SR 2 W] . SR it o ik J2 9 R 40 9 &2 oy 700 A% R s EL AT IR AT T A% JER Pk 18 i BHL AR fb R T 3k
17 %6 5 e A 4 P, AR R8T 35 50 D0 5 WA 2 2 v, B 465 B0, 40 H REL IR 49. 7 %0 H B g 20 REUE T i3 S 0 &
2T A i ] DL Y S A AR X B 5 M iy A A IR 04 L BEL 1B X 2D 2 A SRR A 0 R B S I A

KR R s N ARG U AL REUE

o7 738 A SRS Pl T LT R i S B R R AE O SR M 3 B R AR A 2 B O TE L R
Hiris fl e 2 W i tn 2 — o H AR BRBUR 7 05 o0/ R RHE SN I3 AR R e AR T 728 5 B0 2 PR A B0
i ST AN ) S R B AR O R LB T 1 HAE S R L Sk AR A A SR T 2 21 A Sl
i A A A A R B A T 2 T A A L e R SR R R BB [R] I DR BT 2 4 B SR AR
AR AR B TR B T

B BE » 2 AR AR TR A ) BIF 5 G E T A R R R AN A M BT A0SR B 2T 4 L B 90 OR AT L A SR
SN OB B v IO A A SR Y R AR RIS E L BT R AR I T A GAOR ST AR b2 IR A R 2
SPRAG B P, Giffney 551 R A 3D FTE 45 BR AR A /RE R 49K B A MR SEBL i A B
N ARG SR ) 4 . AL AR B RO A2 B ATk 30000, le R G o 1100, R RS A m . 5
R KA AR HE A7 BRI 2 5 MR B R (9 e L 28 b 7 BB R RS L Lin™ ™ 4 T — Rl e/ A
R0 SR A v TR L R U AR IR . T SRR SRR R R 25 25K S AR AR
JI52 ) e SERP T EL SR T A S A T L AR R S B T R B e O AE TR 100 26 R BR AR E T
(&P 300 RPERERRE) .

A T A K S A R T 3 A R 0 P A A R R R AT KR v A A JEOR B, DR i e A A T fi
T3 AFUA A R AR A AR %0 T T 20 B IR ) S5 P A e IO P () BELA: o st A/ bR sl J2 WK S P B 7 A i
Y gL 22 MELL S G5 GUR Y B — 1, S U AE VT 28 3025 U A IS T HORS E RRRE ME RRE
Zhang S BEIE T — Bl LI A7 Bk B L T 22 25 S NS A B R A b I AR A R B R R
i IR A B DI A R IR 15 06 90 PRl A L 2 v SR ABURE o 3 2 4 R 1) A R A AN AT — i 18 o 728 A TR
Rtk 0 EL AT N G R YRS S A G5 A P S B 25 U B — IR AR A & i O L R R R E . b
DA TR e B s T2 S 2% A L o AR L AR 1 B . AR BB BLLT 4/ 20 S AL K
e CA B GE L (H S B S Al e 7 SO SR A 21 4k / 20 2 AL I 0 il 2 T HAT — TE PR

10. 14028/j. cnki. 1003-3726. 2022. 12. 011

I #5:2021-11-19; 18 B : 2022-03-07;

ESWB AL ELEY AR IY S5 ARG HEFRESLRECEF RS JF RS 7T 35 H (KF2020210) , Z#4 H
IR HE 4 (2008085QE213) , 24 B T8 K2 TF i (Xjky2020038) . LA L L T AR R TF I b0 VA 5 % R Y5
ST R A S 5 3 R 4 (2021 AETKLO6) 5

EER AN E 01990, B, i fi, E-mail: wenqinie@163. com;
TERBERANREE ., L AR PR T MY E A M B R ZEEAERESF . E-mail: xuzhenzhen@ahpu. edu. cn.



« 100 - [ o ¥ i} Eiid 2022 4F 12 H

1 IMOEETEEBRAGE

Table 1 Cost estimation of several yarn strain sensors
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Figure 1 (a) Preparation of polypyrrole/silver-plated nylon yarn;(b) Preparation of single-wrap strain sensors;

(c) Preparation of double-wrap strain sensors
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Figure 2 Optical microscope figures of silver-plated nylon yarn before and after chemical polymerization of PPy:

(a) before polymerization and (b) after polymerization
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Table 2 Breaking strength and elongation at break of two yarns
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Figure 3 Resistance/elongation relationship of silver-plated nylon yarn before and after chemical polymerization of PPy

(a) before polymerization and (b) after polymerization
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Figure 4 Single-wrap sensor resistance real-time curves and sensitivity curves:
(a) real-time change curve of S-1-Sensor resistance; (b) sensitivity curve of S-1-Sensor; (¢) real-time change curve of

S-2-Sensor resistance; (d) sensitivity curve of S-2-Sensor
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Figure 5 Double-wrap sensor resistance real-time curve and sensitivity curves:(a) real-time change curve of
D-1-Sensor resistance; (b) sensitivity curve of D-1-Sensor; (c¢) real-time change curve of D-2-Sensor resistance;

(d) sensitivity curve of D-2-Sensor
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Table 3 Performance comparison of yarn sensors prepared by textile processing methods
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Preparation and Properties of Polypyrrole Yarn Strain Sensors

NIE Wen-qi'?, XU Shuai', SUN Jiang-dong', CHU Chang-liu', XU Zhen-zhen'"
(1. School Of Textile And Garment » Anhui Polytechnic University » Wuhu 241000, China ;
2. Key Laboratory Of Bio-Fibers And Eco-Textiles, Qingdao University s Qingdao 266071, China)

Abstract: Using spandex yarn as the core yarn and PPy/Ag nylon filaments as the wrapping yarns, the single-wrap and
double-wrap yarn strain sensors are prepared by textile wrapping. The performance of electrical property is characterized,
and the relationship among strain sensing. wrapping method and pre-stretching of the spandex core yarn are explored. The
results show that: strain sensor made by PPy/Ag filaments wrapped yarn has good sensing performance, the rate of
resistance change can be reached 16%; the high stretchability, its elongation can reach 50%; the double-wrapped yarn
resistance is better than the single-wrapped yarn. The double-wrapped yarn resistance is reduced to 49.7%, but the
sensitivity of the single-wrapped yarn is higher than double-wrapped yarn; pre-stretching of the core yarn spandex can
adjust the resistance of the flexible strain sensor in the single-wrapping mode, but has a small effect on the sensitivity of the
yarn sensor.

Key words: Polypyrrole; Strain sensor; Wrap; Spandex; Sensitivit
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