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Abstract: Conductive fibers, with advantages such as lightweight and weavability, have shown great potential in flexible
electronics and smart textiles. Three-dimensional cross-linked network structures can substantially enhance polymer fibers’
mechanical properties and stability. However, due to the insoluble and non-melting nature of thermosetting polymers, which
limits their processability, existing covalent cross-linking techniques for fiber preparation often suffer from complicated proce-
dures or the need for external energy input. This study presents an strategy for continuously producing conductive fibers. A
polyoxime-urethane prepolymer solution with controlled fluidity is mixed with conductive fillers to form the spinning dope.
This dope is then processed into conductive cross-linked polyoxime-urethane fibers (eCPUF) via wet spinning. The continu-
ous fiber formation is attributed to the rapid reaction between water and the polyurethane groups in the spinning solution dur-
ing wet spinning. This reaction triggers the immediate formation of a layer at the fiber-solvent interface, effectively stabilizing
the nascent fiber morphology. Consequently, this method enables direct fiber formation without external energy fields or extra
cross-linking agents, reducing chemical waste and energy consumption. By incorporating carbon nanotube composites, the
conductive functionality of the fibers is achieved, expanding their applications. The experimental results show that eCPUF
exhibits stable resistance-strain responses within 50% tensile strain. This work offers a new method for the continuous manu-
facturing of cross-linked fibers.
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Fig. 5 Photo and viscosity flow curve of the eCPUF spinning solution
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Fig. 6 Stress-strain curve of eCPUF (a), cyclic stretching stress-strain curves (20 times) (b)
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Fig. 7 Resistance-strain response of eCPUF during bending (a) and axial tensile behavior (b)
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