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Effects of Pre-stretching Treatment on Conductive and Sensing
Properties of Elastic Polypyrrole Filaments
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(School of Material Design and Engineering » Beijing Institute of Fashion Technology, Beijing 100029 .China)

Abstract: In order to explore the effect of pre-stretching treatment on the conductivity and sensing properties of
polypyrrole elastic conductive filaments, polypyrrole-coated fibers with different weight gain ratios were obtained
by pre-stretching the elastic filaments to different degrees during pyrrole polymerization. Its microscopic mor-
phology was observed by scanning electron microscopy, and the electrical and sensing performances were tested
and analyzed. The research results show that the resistance decreases with the increase of pre-stretch ratio
(>70%). At10% pre-stretch ratio, the polypyrrole layer is smoother, but has the best strain sensing perform-
ance: in the range of 0~2 cN, the internal sensitivity is high up to 7. 68/N, and the sensitivity decreases and
stabilizes at about 1/N after exceeding 2 cN. Both the repeatability experiment and the finger bending test show
that the conductive filament pre-stretched by 10% has good sensitivity and sensing stability, and the resistance
change rates are 24. 71% and 11. 01%, respectively. Therefore, the polypyrrole composite elastic filament with
this structure is expected to be used in the detection of human motion and physiological signals. The elastic con-
ductive yarns with higher pre-stretch ratios have a wrinkled structure on the surface, so they have the stable re-
sistance value as stretched, which can be used in wires and electrodes.
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Figure 1 Structure schematic diagram of multifilament
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Figure 2

SEM photographs of PPy composite PET/PTT elastic filaments at different pre-stretching ratios:

(a) before alkali treatment; (b) after alkali treatment; (¢) 10% of pre-stretching ratio; (d) 20% of pre-stretching

ratio; (e) 30% of pre-stretching ratio; () 50% of pre-stretching ratio
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Figure 4 SEM photographs of PPy composite PET/PTT elastic filaments at 200% pre-stretching ratios: (a)

no shedding occurred and (b) partial shedding
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Figure 3  The resistance and weight gain rate of PPy

composite PET/PTT filaments at different pre-stretch-

ing ratios
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Table 1 Soaping fastness of polypyrrole composite filaments

HETIES R (5,74 i A5 2R o B AR LB (kQ/cm) AL B (kQ/ em) F, B A8 £k
K # 10% 5 5 88.75 89. 67 1.07%
i ff K 2% 70 % 5 5 28.5 29 1.75%




st s T o

2023 4

T 76 TR A 2R 30 %6 ~200 % Z 18] Bk T 60 % i, B
BHAEATCAZ Al . X X O 3R A I A 4L i ol 455
e LA I i v s — 2 Y R T8 AT AR Y SR ML I 45
Fay I T AT 3 1SR ML S I 11 B 224 T R A8 O Ik
e BELAZLE » 1T LR 7 AT A7 i R B R 8 R A D R
AR M ERL £, DT U B A o g% A 7 i o A P A £
FREMN,

100
___go—0
90 H}C\} ——— )
gobes"* B
_ 0% 40% —=—80%
g ol 10% —<—50% 100%
5 —2—20% >—60%
9 30% o—70%
B S0poooo—— o ¢ .
<5<t — ———
40 fsesepe e 2 :
Py
30 P-0-0-0< == — 48

3]
(=]

i ti/eN
B 5 RMWE S PET/PTT S e 3 1tk 20 4k i e BH-$
WAL BSES
Figure 5 Resistance-tension relationship of PPy com-

posite PET/PTT conductive elastic yarn
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Figure 6 The rate of resistance change at different pre-

stretching ratios
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