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Mechanical Properties and Dynamic Rheology Properties of TPU /PDA-GF Composites
He'Maoyong, Li Zhenzhong, Wang Yulong, Zhang Baowei
(Department of Materials Engineering, ‘Taiyuan Institute of Technology, Taiyuan 030008, China)

Abstract : Short-cut glass fiber (GF) was modified by dopamine solution and polydopamine (PDA)-BF was successfully
prepared. Then thermoplastic polyurethane (TPU) / GF composites and TPU / PDA-GF composites were prepared by melt-
blending method, respectively. The effects of GF content as well as dopamine solution concentration on the mechanical properties
of the composites and the interaction between fiber and TPU matrix were investigated. The results showed that the tensile modulus
increased with GF content increasing, while both the tensile modulus and elongation at break decreased significantly. Whereas,
the tensile modulus, tensile strength and elongation at break of TPU /PDA-GF composites being prepared with dopamine solution
concentration of 0.50 g/ L was 79.12,34.56 MPa and 495.77%, which was increased by 24.54%,45.52% and 27.76 % than those
of TPU / GF composites, respectively. Moreover, the tensile modulus of TPU / PDA-GF composites was 71.52 % higher than that
of TPU, and the tensile strength and elongation at break were similar to those of TPU. Dynamic rheological test results showed that
the loss modulus, complex viscosity and loss tangent of TPU / PDA-GF composites at low frequency were higher than those of TPU
and TPU / GF composites, which indicated that there was a strong interaction between modified fiber and polyurethane matrix, being
also confirmed by scanning electron microscope results. Besides, storage modulus of TPU /PDA-GF composites at low frequency
was the lowest, combined with the result of Han curves, the conclusion could be draw that there was a network structure inside TPU
/ PDA-GF composites that maintained a homogeneous state under test conditions. And the Cole-Cole curves analysis of composite
above also confirmed it.
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