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Preparation and Strain Sensing Performance Study of Polyvinyl Alcohol/Carbon
Nanotube Composite Film Flexible Resistive Sensor
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Zhoukou 466000, China; 2. Zhoukou Polytechnic Vocational College, Zhoukou 466000, China)

Abstract: Multi-walled carbon nanotubes (MWCNTs) and polyvinyl alcohol (PVA) were employed as base materials,
and flexible composite films with three-dimensional conductive network structures were constructed via solution blending
combined with casting film technology, which were subsequently applied to the development of resistive strain sensors.
The influence of conductive filler content on the microstructure, comprehensive mechanical properties, conductive
characteristics, and sensing response behavior of the films was systematically investigated. The results indicated that when
the mass fraction of carbon nanotubes reached 3%, the composite film achieved optimal electrical conductivity and
mechanical strength while maintaining good flexibility (elongation at break of 156%), with an electrical conductivity of
2.3 S/m and tensile strength increased to 45.2 MPa. The sensor device fabricated based on this optimal formulation
exhibited excellent linear sensing characteristics over a wide strain range (0~50%), with a gauge factor of 12.5, electrical
signal response speed faster than 250 ms, and maintained over 95% of the initial signal intensity after 1 000 repeated
loading-unloading cycles. Multi-site human body wearing tests verified that the sensor could effectively capture the
flexion and extension movements of finger joints, wrist joints, and elbow joints, and even identify subtle physiological
activity signals such as throat swallowing. The research results laid foundations for the engineering development of novel
flexible sensing technology.
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Tab.1 Formula of PVA/CNTs composite films

LS i Mpyr/8 Wenrs/ %0 Vgpgpox/mL
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PVA/CNTs-5.0 5.0 5.0 95
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Fig.1 FTIR spectra of PVA/CNTs composite films
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