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Effects of Basalt Fiber Modified by Dopamine on Properties of Polyester TPU
He Maoyong', Wang Xiaosong,"Wang Yulong®, Li Zhenzhong", Wei Jixiang"
(1. Department of Materials Engineering’, Taiyuan Institute of Technology, Taiyuan 030008, China ;
2. CSCEC Road and Bridgr Group Co., Ltd., Shijiazhuang 050001, China)

Abstract : The basalt fiber (BF) ‘was successfully modified by dopamine solution, resulting in the preparation of poly (dopamine)
(PDA)-BF, then the polyester thermoplastic polyurethane elastomer (TPU) / BF composites and high modulus polyester TPU /
PDA-BF composites were prepared by melt-blending method, respectively. The effects of BF content as well as the dopamine
solution concentration in the surface modification process of BF on the mechanical properties, rheology property, thermal property
and microscopic morphology of the composites were investigated. The results showed that the modulus of TPU / BF blends
increased with the BF content increasing, whereas the tensile modulus and elongation at break decreased significantly. Moreover,
TPU /PDA-BF composites exhibited the excellent tensile properties, especially when the dopamine solution concentration was 1.5 g
/L and fiber content was 3%. The tensile modulus of the blends above was 63.30 MPa, which was increased by 37.22% than that
of pure TPU, being not much lower than that of the TPU / BF blends. Meanwhile, the tensile strength and the elongation at break of
TPU /PDA-BF composites was 27.71 MPa and 461.59 %, which was increased by 25.05 % and 27.95 % than those of polyester
TPU /BF compounds, respectively. Additionally, the thermal stability of TPU / PDA-BF composites was improved compared with
that of pure polyester-TPU, and the rheological properties also did not change significantly. Micromorphology analysis showed
that there was a large amount of polymer filaments on the fiber surface in the section of the tensile specimen of TPU / PDA-BF
composites, indicating that the interfacial adhesion between PDA-BF and the matrix polyester-TPU was obviously improved.

Keywords : polyester thermoplastic polyurethane elastomer ; basalt fiber ; dopamine ; thermal property
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