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Study on toughness effect of nylon 12 microsphere on epoxy resin
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Abstract EP/Nylonl2 composites were prepared based on bisphenol-A type epoxy (EP) and Nylonl2
microspheres. The storage modulus and glass transition temperature (T,) of pure EP and EP/Nylonl2 were tested by
dynamic thermomechanical analyzer (DMA). Tensile and three-point bending test were carried out on a universal
material testing machine. The microscopic morphologies of cross section of samples obtained from the single notch three
points bending (SEN-3PB) test were observed through scanning electron microscopy (SEM).The results showed that
the tensile strength of EP/Nylonl2 decreased gradually with the increased loading of Nylonl2 microspheres. Nylonl2
microspheres had little influence on the storage modulus of EP. However, the fracture toughness (K ) and the fracture
energy (Gic) of EP/Nylonl2 were improved significantly compared with pure EP.The glass transition temperature
(T,) of EP/Nylon12-10% was 193.0°C ,it was with good thermal properties. Meanwhile, the mechanical properties
were improved. Tensile strength, Young’s modulus. K¢ and G were increased to 57. 2MPa, 2. 50GPa, 1. 25MPa/m*
and 548. 4]/m? ,respectively. The toughening mechanism of Nylonl2 microspheres in EP were mainly de-bonding and
crack deflection induced by microspheres.
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