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Synthesis of Nano Core-shell Rubber and Its Toughening Modification for Epoxy Resin
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Abstract : Taking SBR as core:and PMMA as shell, three nano core—shell rubber (CSP) particles with different core-shell ratio
were synthesized, and the effects of core-shell ratio on particle size and dispersion of the particles were studied. The results show that
the grafting ratio of the nano CSP increases with the decrease of the core-shell ratio, while the particle size has little change, namely
the size of the prepared CSP particles depends on the size of the selected SBR latex particles. Thereby the CSP—1 with 70 / 30 core-
shell ratio is determined for being the toughening agent of the epoxy resin (EP). According to the SEM photos of the EP / CSP-1
blending system, three roll grinding type dispersion method is confirmed for preparing the system. Taking EP / CTBN system as
contrast, the influences of CSP—1 contents on the viscosity, toughness, modulus and heat resistance of EP were also discussed. The
results indicate that when the mass fraction of CSP—1 is lower than 10%, the increasing range of the viscosity is less than 10 Pa s,
which has no obvious effect on the processing and curing performances of the system. When the mass fraction of toughening agent
is 5%, the K- and G, of EP /CSP-1 system increase by 20.45% and 42.95% compared with the EP / CTBN system, while the de-
creasing rate of flexural modulus only is the half of that of EP / CTBN system, the glass transition temperature of EP almost has no
change after adding CSP—1 while decreases after adding CTBN. So when CSP—1 is used as toughening agent, it has more advantages
on toughness, modulus and heat resistance than CTBN.

Keywords : epoxy resin ; nano core-shell rubber ; toughening modification ; modulus ; heat resistance
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