S5 E B¢

Acta Materiae Compositae Sinica

AT FRAYEEHEXAZ BT 5 A

B HF L B2 TR B4

Structure design and application of fabric-based wearable piezoresistive sensor
YAO Wentao, YANG Bokai, MAO Baohua, LI Chunhong, LI Wei

TEZR R View online: https:/doi.org/10.13801/j.cnki.fhelxb.20241030.002

LT RIS HA SO

Articles you may be interested in

MXene-PEDOT:PSS{E i PDMS & FL 3Pk (A S AU SV E R IR AR
High sensitivity flexible piezoresistive sensor of PDMS porous elastomer decorated by MXene—PEDOT:PSS

A MR 2024, 41(10): 5443-5449  https://doi.org/10.13801/j.cnki.fhelxb.20240009.001
NGRS G DR BEL R A2 A RS A 5% e

Research progress of flexible nanocomposites for piezoresistive strain sensors

AR, 2022, 39(1): 1-22  https:/doi.org/10.13801/j.cnki.fhelxb.20210729.004
LT A A R UK R Z2 DI RRAL RS 1 0 B 5T

Application research of multi—functional sensor based on cellulose nanocrystals

A MREAA. 2024, 41(7): 3483-3493  https://doi.org/10.13801/j.cnki.fhelxh.20231215.001
DR ET A F LI O g BN T 7 i

Research progress in preparation and apphcatlon of nanocellulose—based sensors

A MR 2022, 39(3): 969-980  https://doi.org/10.13801/.cnki.fhelxh.20211115.003
DA S T BHL 2 ) A et O e

Research progress of nanomaterials in flexible piezoresistive pressure sensors

AR 2023, 40(7): 3722-3737  hitps://doi.org/10.13801/j.cnki.fhelxb.20230225.001
TR/ R R 28 e e FE A A2 Bl I A B

Research progress of superhydrophobic flexible strain sensors in human motion monitoring

HARRIEER. 2023, 40(7): 3837-3851  htips://doi.org/10.13801/j.cnki.fhelxb.20230222.001

FRERMFEARS, FRELZHINGEE


https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20241030.002
https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20240009.001
https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20210729.004
https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20231215.001
https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20211115.003
https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20230225.001
https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20230222.001

§é$j*4$*ﬁ B4k O FHIH O7TH 20254

Acta Materiae Compositae Sinica Vol.42  No.7  Jul 2025

DOI: 10. 13801/j. cnki. fhelxb. 20241030. 002

AR AYMEEENEFRFINZITSNH

Xk R, LTH % AR, EH

(IZRBT AR BRYGUREEERE, 18 255000 )

 E . RS R B R A, WREE S 578K mER. RERIMm, %
BT THZ ORI, SR R P AR S 2 R TR A WA RME RIS, fEAEmIE A i . i PR 38 i 22 5%
B, BHAS T HAEF AU LR, S, G2 EEA RN, SOt R, B L RIE M RE
Jr M AR 2 FLE5 M, LA R . SRR RGBS E, 242 M Ac 40y 2URUHLRE /Y £F 4 e T 21
J ) 22 G 45 Fe) A T AR R AR T A5 SRR 1 R, DRI L U R TR S M A IS PR B AR e 3 . AR U4 /2
2 (1D) He P A% B s 2L (3D) FEBHAB IR A M B2t &, R T 410 3 e B =A% s et e 9 152 1
T2, THE T ZUW R B U s il vk, MR T 48U 5L R B U s e 2 s W L BE TP IR 35 e AWLAS
HAURAN . R, WARSCHAT T RS, IR T SV R B AR RS AR AR R AR AL T 1] o

KEEIE . W5 RBHAARIEREY; s v A

FE4r2S: TP212; TB332 MERFRERD: A XEHS:  1000-3851(2025)07-3669-10

Structure design and application of fabric-based wearable piezoresistive sensor

YAO Wentao , YANG Bokai, MAO Baohua , LI Chunhong’, LI Wei’
(Lutai School of Textile and Apparel, Shandong University of Technology, Zibo 255000, China)

Abstract: The flexible piezoresistive sensor is a new type of pressure sensing equipment. Because of its high
sensitivity, easy deformation, light weight and strong shape-preserving ability, it has been widely concerned.
However, flexible piezoresistive sensors often use polymer as substrate, which has some disadvantages such as high
manufacturing cost, poor permeability and comfort. So it has hindered its development in the wearable field. In
contrast, the textile fabric is light and elastic, with flexible weaving and unique porous structure. The sensor made
with it has excellent flexibility, skin-friendly and breathability, and the interweaving of yarns and the multi-stage
structure of rough fiber surfaces also greatly enhance the sensitivity of the sensor. Therefore, textile fabrics are ideal
candidates for new flexible substrates. In this paper, based on the fiber/yarn (1D) piezoresistive sensor and the
fabric (3D) piezoresistive sensor, the design process of textile piezoresistive sensor substrate is systematically
finished. Secondly, the manufacturing method of fabric-based piezoresistive sensor is discussed. Then, the
applications of textile-based piezoresistive sensors in the fields of motion monitoring, medical service and human-
computer interaction are described. At last, the paper summarizes and discusses the optimization direction of
textile sensor in the future.
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Fig.2 Design process of fiber/yarn (1D) substrate: (a) Thermal tensile process of composite liquid medal fiber sensor (LMFS)®”; (b) Process of extruding

fibers from syringe®®'; (c) Coaxial wet spinning process'*
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Fig.3 Design process of fabric (3D) substrate: (a) Schematic diagram of the full woven spacer piezoresistive sensor®; (b) Manufacturing process of a

pressure sensor having a sandwich structure®; (c) Process of making piezoresistive sensors by electrospinning!*”
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Fig. 4 Fabric-based piezoresistive sensor prepared by coating method: (a) Process of preparing strain-sensitive fibers by dip coating

[41],
’

(b) Preparation of Ag nanowire-embedded polyurethane nanofiber sensing yarn (AENSY) sensing yarn by spraying method'*?;

(c) Preparation of polypyrrole-coated fabric sensor by oxidative chemical vapor deposition (0CVD)!*!
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