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11. Summary of the new findings of the thesis 

1.   The optimal condition to preparation the epoxy matrix obtained conversion >99% are the ratio of DDM/DGEBA 

r = 1.1; cycle curing following as three steps: 500C/30min, 1100C/30min, 1800C/3h; 

2. Polyme composites based on epoxy resin containing γ-APS grafted and ungrafted BaTiO3 nanoparticles have 

been prepared and characterized. The results show that, the first, thermal-mechanical properties and dielectric 

of obtained polyme composite is maximum at 5% weight of BaTiO3; the second, the diffusion and and linkage 

forming ability of γ-APS treated BaTiO3 in epoxy matrix are better than those untreated, lead to increase the 

dielectric constant and strength of materials. 

3. Polymer composites based on epoxy resin reinforced by γ-APS–modified and unmodified glass fiber have 

been developed and characterized. The results show that the mechanical property of the γ-APS modified glass 

fiber composites are better than those unmodified; the optimal volume content of γ-APS grafted glass fiber is 

45% of the total sample; 

5. Polymer composites based on epoxy resin reinforced by BaTiO3 deposited glass fiber have been prepared 

and characterized. The results show that the mechanical properties, thermal-mechanical properties and 



dielectric constant of the γ-APS modified BaTiO3 deposited glass fiber composites are better than those 

undeposited; the optimal volume content of BaTiO3 deposited glass fiber is 47 % of total sample; 

6. Combining dielectric constant measurement and FT-IR spectroscopy have been developed the new method 

for monitoring the microstructure of polymer composites; the structural parameters of composite material 

appeared during the degradation process in different exposure environments are more successfully detected. 

12. Paratical applicability, if any: 

The findings of the thesis has opened up the possibility of using PC containing piezoelectric BaTiO3 particles as 

nanoscale sensors to monitor the changes in the properties of materials used in high-tech fields such as aircraft 

paint , ships, spacecraft ... 

13. Further research directions, if any 

1. Research and quantitative relationships between structure and properties of composite polymer materials 

containing nanoscale BaTiO3. 

2. The research to preparation "sensor" to gauge variations in material properties of high-tech equipment such 

as aircraft, ships, spacecraft ... 
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