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Abstract: A multicomponent synergistically optimized poly (vinylidene fluoride-co-hexafluoropropylene) (PVDF-
HFP)-based stretchable alternating-current electroluminescent (ACEL) fiber device was fabricated using coaxial con-
jugated electrospinning. The effects of doping concentrations of barium titanate (BaTiO;) , polydimethylsiloxane
(PDMS), and a rheological additive (RA-8410) on the dielectric properties, mechanical behavior, and particle sus-
pension stability of the emissive layer were systematically investigated. The results demonstrate that the incorporation
of BaTiO; effectively enhances the local electric field by increasing the dielectric constant; PDMS significantly de-
creases the Young’s modulus and induces the formation of the electroactive 3-phase; and RA-8410 resolves the parti-
cle sedimentation dilemma by constructing a physical thixotropic network. The comprehensive performance of the
emissive layer is maximized at a BaTiO3;/PVDF-HFP mass ratio of 1: 6, with mass fraction 20% PDMS and 5% RA-
8410. Under these optimal conditions, the as-fabricated stretchable ACEL fibers successfully break the inherent

trade-off between mechanical compliance and luminescent performance, delivering a reliable luminance of 56. 64 ¢d*m™
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under 200 V., and 6 kHz driving field while withstanding a 100% tensile strain. This research provides a highly fea-

sible paradigm for the continuous and scalable fabrication of smart wearable display devices.

Keywords: alternating-current electroluminescent fiber; conjugated electrospinning; rheological additive; flexible

display device
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Fig.1 Fabrication, structure, and mechanical properties of the stretchable ACEL fiber. (a) Fabrication process. (b) Multilayer

architecture. (¢) Luminescent layer morphology: ( i )daylight and ( ii ) UV light photographs (scale bars: 1 ¢cm), (iii)

surface SEM image. (d) Cross-sectional SEM images (50x and 150% ). (e) Layer thickness statistics. (f) Knotted flexibility

(scale bar: 1 cm). (g)Tensile performance (scale bar: 1 cm)
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Fig.2 Effect of RA-8410 on rheological properties and suspension stability. (a) Viscosity variation with shear rate. (b)Sedimen-

tation comparison after standing for 3 h (0 vs. 5%). (¢)Schematic of the anti-settling thixotropic network
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Fig.3 Effect of BTO concentration on emissive layer performance. (a) FTIR spectra. Frequency dependence of (b) dielectric

constant and (c¢) dielectric loss. (d) Luminescent photographs of devices with varying BTO ratios (scale bar: 1 cm). (e)

Luminance variation with BTO content. (f)Electroluminescence (EL) spectra
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Fig.4 Modulation of microstructure and mechanical properties by PDMS. (a) Molecular conformations of a- and B-phases. (b)
FTIR spectra at various PDMS contents. (¢) Evolution of B-phase relative fraction with PDMS concentration. (d) Stress-

strain curves of composite films
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Fig.5 Effect of PDMS content on fiber morphology and electroluminescent performance. (a) SEM images and diameter distribu-
tions of emissive fibers ( -1V : 0,5%, 10%,20%). (b ) Photographs of luminescent devices ( 1-V : 0, 5%, 10%,20%,25%;

scale bar: 1 ¢cm). (¢)Evolution of luminance and B-phase relative fraction with PDMS content
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Fig.6

Electroluminescent characteristics and operational stability of ACEL fiber devices. (a) Luminance variation with driving

voltage (5 kHz). (b) Luminance variation with driving frequency (fixed voltage 200 V., electric field ~0.51 V- pum™).

(¢) CIE chromaticity diagram at different frequencies (1-6 kHz). (d) Relative luminance change AL/L during continuous

operation and optical photographs (inset scale bar: 1 ¢cm). (e)Surface temperature variation AT/T and IR thermal images

(inset scale bar: 1 cm)
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