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Synthesis and Curing of Norbornalic Anhydride-Terminated Isoimide Oligomers
Dong Jianyu, Qiu Yu, Fan Yu, Ren Jiaxin, Xiong Zihan, Wang Zhijiang, Wu Yida, Zheng Chu, Zhai Yan
(Taiyuan Institute of Technology , Department of Material Engineering, Taiyuan 030008, China)

Abstract : The preparation of high strength thermosetting polyimide (PI) with no porosity was studied by the thermal behavior
and the melt viscosity distribution of isoimide oligomers with different polymerization degrees. Four kinds of norbornalic anhydride
(NA) terminated isomimide oligomers with different polymerization degrees were synthesized by condensation reaction using benzo-
phenone-3,3",4,4" -tetracarboxylic (BTDA), 4,4 -diaminodiphenylmethane (MDA) as monomers, NA as sealing agent, trifluoroace-
tic anhydride (TFAA) as dehydrating agent, and isopropyl alcohol as precipitating agent. The thermosetting PI was prepared by the
oligomers as precursor system. The performance of the isoimide oligomers and its thermosetting PI were characterized by fourier
transform infrared spectroscopy, differential scanning calorimetry, rheometer, viscometer, universal material testing machine and
dynamic mechanical analyzer. The results show that the isoimide oligomers with different polymerization degrees have excellent
solubility in polar solvent N, N-dimethylacetamide (DMAc), and the viscosity of DMAc solution with solid content of 20 wt% is
lower than 70 mPa-s. The isoimide oligomers with different polymerization degrees are all processable. The isoimide oligomers
with polymerization degree 4 are easy to process in the range of low melt viscosity, and the processing temperature range is 290-
330 °C. The thermosetting PI prepared by isoimide oligomers with polymerization degree 4 has excellent heat resistance and high
mechanical strength. The glass transition temperature is 345 °C, the tensile strength is 69.4 MPa, the bending strength is 64.2 MPa
and the compression strength is 140.7 MPa.
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