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Preparation and performance of PDA@CNTs/EVA

fiber strain sensor
X1E Minghui » DONG Yubing
(School of Materials Science &. Engineering, Zhejiang Sci-Tech
University, Hangzhou 310018, China)

Abstract: In order to obtain a flexible strain sensor with excellent characteristics such as high
sensitivity, wide sensing range and excellent durability, ethylene-vinyl acetate (Ethylene-vinyl acetate
copolymer, EVA), carbon nanotubes (Carbon nanotubes, CNTs) and dopamine hydrochloride (3-
Hydroxytyramine hydrochloride, PDA) were adopted as the main raw materials to prepare CNTs/EVA
fiber and PDA@CNTs/EVA fiber successively through swelling-ultrasonic method and in-situ
polymerization method on the basis of preparing EVA fiber through twin screw extrusion method. The
microstructure, mechanical properties, thermal stability and sensing properties of the fiber were
characterized and analyzed by SEM, universal testing machine, TGA, electrochemical workstation and
electrometer, and the application performance of the fiber in human motion monitoring was explored. The
results show that the CNTs adhere to the surface of EVA uniformly, and PDA particles adhere to CNT's in
granular form; PDA @ CNTs enhance the mechanical properties of EVA fiber and improve the thermal
stability of EVA fiber. The PDA@CNTs/EVA fiber sensor has a large strain sensing range (330%), high
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sensitivity (17.1), and ultra-fast response speed (257. 8 ms). At the same time, PDA@CNTs/EVA fiber

sensor has excellent static stability and dynamic durability (>>3000 cycles). The monitoring of human

movement (including elbow joint movement, finger bending and mouth bulge/exhale) results show that

the PDA @ CNTs/EVA fiber sensor has broad application prospects in the human-machine interface of

artificial intelligence field.

Key words: strain sensor; CNTs; ethylene-vinyl acetate; dopamine hydrochloride; large strain range
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