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Synergistic Toughening of Epoxy Resin with Polyethersulfone / Carbon Nanotubes
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Abstract : Epoxy resin (EP) was reinforced and toughened by adding a small amount of polyethersulfone (PESU) and carbon
nanotubes (CNTs) at the same time. First,the hot dissolution: method was used to completely dissolve PESU in EP, and then the me-
chanical shearing action of a three-roll mill was used to help disperse CNTs in the PESU /EP system to prepare PESU / CNTs / EP
composite casting samples. The results show-that the addition of CNTs and PESU can improve the fracture toughness, notched im-
pact strength, bending strength, and storage modulus of the casting without sacrificing the thermal performance of EP ; at the same
time, its tensile strength is not adversely affected. When the PESU content is 10 phr and the CNTs content is 0.15 phr, the fracture

toughness and notched impact strength of the casting reach the maximum value of 5.29 MPa - m'’?

and 212 J/m, which is an in-
crease of 49.4% and 81.2% compared to pure EP ; when the CNTs content is 0.10 phr, the bending strength of the casting reaches the
maximum value of 216 MPa, which is 24.1% higher than that of pure EP. SEM analysis show that the thermoplastic microspheres
formed by phase separation of PESU and CNTs play a synergistically toughening effect on EP at both micron and nanometer scales.

Keywords : polyethersulfone ; carbonnanotubes ; epoxy resin ; synergistic toughening
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