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Synthesis and Preparation of Reprocessable Cross-Linked PMMA based on Vinylogous Urea Bond
Xie Haodi', Li Yilong', Miao Baoji'*?
(1. School of Materials Science and Engineering, Henan University of Technology, Zhengzhou 450000, China ;

Ling Fei', , Jia Yunchao'
2. Henan Province International Joint Laboratory of Nano-Opto-Electromagnetic Materials, Zhengzhou 450001, China)

Abstract : The vinylogous urea (VU-a) was synthesized and integrated with a commercial polymerized monomer—methyl
methacrylate (MMA), through free radical polymerization to obtain a reprocessable cross-linked polymer material (VU-a-PMMA)
without any catalyst. The reversibility of the VU-a was proved by swelling and dissolution tests, then, the tensile properties, thermal
stability and dynamic thermo-mechanical properties of VU-a-PMMA were characterized and analyzed by electronic universal test-
ing machine, synchronous thermal analyzer and dynamic thermo-mechanical analyzer. The results show that the tensile strength of
VU-a-PMMA reaches 40.9 MPa, and the elongation at break is 4.33%. After three cycles of pulverization and remolding, the tensile
strength is 31.2 MPa, and the elongation at break is 3.31%. The temperature of 5% weight loss and the maximum weight loss rate
are 271°C and 430°C,, respectively, and the glass transition temperature is 94°C. . With the temperature rising up, the relaxation time
of the VU-a-PMMA become shorter, and the stress relaxation time of VU-a-PMMA at 180°C was predicted to be about 169 s by the
Arrhenius analysis.

Keywords : thermosetting ; dynamic covalent bond ; vinylogous urea ; polymethyl methacrylate
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