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Fig. 3 FTIR spectra of TPU composites.
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Fig. 4 XRD patterns of Fe;0, and TPU composites.
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Fig. 6 DSC curves of composites with different Fe;0, mass fractions.
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Fig. 11 Impedance matching characteristics of composites with different Fe;O, mass fractions: (a) TPU/M6, (b) TPU/M6F10,
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Preparation and Electromagnetic Wave Absorption Properties of
Thermoplastic Polyurethane/Multi-walled Carbon
Nanotubes/Fe;O4 Composites

Ze-jun Pu®, Ling-yu Li, Jia-hong Pang, Zhen-zhen Tan, Xiu-ling Cao, Yu-feng Tan, Jiao-hong Li, Jia-chun Zhong
(Material Corrosion and Protection Key Laboratory of Sichuan Province, School of Materials Science and Engineering,

Sichuan University of Science & Engineering, Zigong 643000)

Abstract This study focuses on the preparation and property investigation of thermoplastic polyurethane/multi-
walled carbon nanotube/ferroferric oxide (TPU/MWCNT/Fe;0,) composites. Aiming at the problems of uneven
dispersion and easy agglomeration of MWCNTs in the traditional twin-screw melt blending process, TPU/MWCNT
was synthesized by solution-based in situ polymerization, and then TPU/MWCNT/Fe;O4 composites with different
Fe;0, loadings (10 wt%, 20 wt%, 30 wt% and 40 wt%) were prepared via twin-screw melt blending. The effects
of the filler content on the aggregate structure, micromorphology, thermal properties, and electromagnetic wave
absorption performance of the composites were systematically studied. The results showed that Fe;0, and MWCNTs
were well dispersed in the TPU matrix without obvious agglomeration. The glass transition temperature (7,) of
the composites increased slightly with increasing Fe;O,4 content. Specifically, the 7, of TPU-M6F40 reached
-29.61 °C, which is 4.66 °C higher than that of TPU/M6. In addition, the introduction of Fe;0, effectively
regulates the complex permittivity and complex permeability of the composites, thereby optimizing their
impedance-matching characteristics and introducing a magnetic loss mechanism. The composites achieved full
absorption in the X band, with a minimum reflection loss of —34.49 dB. This work provides a new design concept

for flexible absorbing materials and has broad application prospects in fields such as wearable electromagnetic
protection, shielding of flexible electronic devices, and stealth coatings.
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