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Fig.1 TEM images of epoxy nanocomposites containing different silica content:a) 6wt% and b) 14wt%
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Fig.2 a) TGA curves and b) dynamic mechanical properties of neat epoxy and its nanocomposites
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Fig. 3 a) Tensile stress-strain curves of neat epoxy and its nanocomposites and

b) elastic modulus and tensiles strength as a function of silica content
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Fig.4 Fracture toughness of neat epoxy and its nanocomposites as a function of silica content
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Fig.5 CT fracture surface of epoxy nanocomposites containing different silica content:

a) neat epoxy, b) 6wt% and ¢) 14wt%
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Fig. 6 (a)Correlation between radius of plastic zone and increment of fracture energy of silica/epoxy nanocomposites

and (b) The experimental data and predicted values according to Egs. (7) and (8)
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Mechanical Properties and Fracture Mechanism of
Epoxy Resin Improved by Adding Silica Nanoparticles

TANG Long-cheng'?, ZHANG Hui*, ZHANG Hui*, ZHANG Zhong?, WU Xiao-ping'
(1. Department of Modern Mechanics, University of Science and Technology of China, Hefei 230027, China;
2. National Center for Nanoscience and Technology, China, Beijing 100190, China)

Abstract: This work focuses on the effect of highly-dispersed silica nanoparticles on toughening/
reinforcing high-performance epoxy resin. It is found that the mechanical properties of epoxy
nanocomposites are significantly improved with adding the silica nanoparticles. Experimental results
show that the elastic modulus, the tensile strength and the fracture toughness (Gy) of epoxy resin
added 14wt% silica are enhanced about 21%., 17% and 49%, respectively. Scanning electron
microscope observation revealed that the presence of nanoparticles may induce resin matrix plastic
deformation such as shear banding and cavity growth. Theoretical analysis further demonstrates that
the matrix plastic deformation, including plastic shear banding and void growth, should be the main
mechanism of fracture toughness increasing of high-performance epoxy resin improved by adding silica
nanoparticles.

Keywords: nanoparticle; epoxy; mechanical properties; fracture mechanism



