ABSTRACT
In the Phd thesis: "Research on manufacturing and application of composite materials based on carbon fiber reinforced polyimide resin", graduate student conducted research and experiments for development of synthetic processes of bismaleimide- 4,4’-diaminodiphenyl ether (BMI-DDO) from maleic anhydride & 4,4 '-diamino diphenyl ethers in acetone by two-stage chemical method using a catalyst. Subsequently, BMI-DDO was modified by the chemical and physical methods (through chemical reaction Michael addtion with 4,4’-Diaminodiphenyl methane (DDM) and filled with organic clay minerals) in order to improve processing behavior and chemical and physical properties of composites. The nature of the products and intermediate products was evaluated through a number of methods such as measurement of pH value, fourier transformed infrared spectroscopy (FTIR), X-ray diffraction (XRD), nuclear magnetic resonance (NMR), gel permeation chromatography  (GPC), thermalgravimetric analysis (TGA) and differential scanning calorimetry (DSC) as well as transmission electron microscopy (TEM). Products are obtained in powder form and can tolerate temperatures higher than 480 ° C for BMI-DDO and nanocompzit composites and higher than 350 ° C for modified BMI-DDO. Thus, theses products can be used for preparation of advanced composite materials.

Moreover, in the frame of the thesis the setup and processes of hot pressed composite materials manufacturing of BMI-DDO and BMI-modified DDO matrix filled with carbon fiber were also modified and improved. These composites have high mechanical properties, high temperatures resistance and good thermal stability and also low coefficient of friction, these properties have been verified through evaluation of thermal parameters by isothermal TGA method and the mechanical properties have been determined by the 8801 INSTRON test instrument. The obtained products were well used as prototype pair of drive gears without lubrication. Composite materials reinforced with Kevla fibre with excelent heat resistance, good mechanical and dielectric properties match demands of manufacturing hard insert (transfer) insulation for Brabender internal mixer.

The PhD thesis points out some results of the graduate student. For instance, the melt flow behavior of BMI resin-DDO at the processing temperature was improved by mixing the organic clay minerals, which allows to hot pressed product processing. The use of vacuum molding equipment manufacturing prepreg also shows high efficiency with simple process outsourcing and products with better mechanical properties. In particular, the evaluation method of  XRD spectrum can be used as a supporting tool for the determination of the optimal reaction and modification as well as curing time for BMI-DDO. These research results are highly applicable.
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