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Abstract

Project Code : MRG5380129

Project Title : Study of tribological behavior of rubber toughened epoxy + inorganic
filler composites

Investigator :  Wunpen Chonkaew
E-mail Address : wunpen.cho@kmutt.ac.th
Project Period : 2 years (June 15, 2010 — June 15, 2012)

Abstract : This project aimed to study the effect of the content of two fillers (CTBN
rubber and OMMT) on mechanical and tribological properties of the epoxy composites.
The examined composites was produced using the following components: epoxy
resins, carboxyl terminated poly(butadiene-co-acrylonitrile) (CTBN rubber) and organo-
montmorillonite clay (OMMT). Tribological properties, namely friction and wear, were
examined using a pin-on-disc tribometer at dry sliding conditions. Morphology, worn
surfaces, the dynamic mechanical analysis, tensile and impact tests were also
investigated. To achieve the goal, the CTBN modified epoxy containing 2.5, 5, 10, 15
and 20 phr CTBN was prepared and investigated the properties. The results revealed
the influence of liquid CTBN content on mechanical and tribological properties, and
also microstructure of the modified epoxy resins. Impact resistance increased whereas
the storage modulus and the hardness decreased when the CTBN rubber was
introduced to the epoxy network. The coefficient of friction of the CTBN-modified
epoxy was lower than that of the neat epoxy. The CTBN content of lower than 10 phr
was found to improve the wear resistance of epoxy resin. Thus, the 2.5-CTBN
modified epoxy and 15-CTBN modified epoxy were then selected and prepared as the
preformed matrix before mixing with 0.5, 1, 3 and 5 phr OMMT. The results suggested
that the OMMT with a content of 1 phr or 3 phr could be used to develop the rubber
modified epoxy composites with the balanced between toughness and stiffness. The
toughening mechanisms were cavitation and debonding of the CTBN-clay particles
accompanied by the plastic deformation. The mechanical properties of composites
prepared from the 2.5-CTBN modified epoxy matrix were higher than those prepared
from the 15-CTBN modified epoxy. The core-shell morphology of the prepared
composites was observed at low OMMT content, and then varied with the further
OMMT addition. The coefficient of friction of the studied epoxy systems was not
influenced by the addition of the OMMT, whereas the wear resistance depended on the
addition. The addition of OMMT with content of less than 5 phr improved the wear
resistance of the EP/CTBN systems at both low pv and high pv conditions, but the
addition at 5 phr improved only at the low pv. To obtain the composites with
compromising the best of all properties, 1 phr OMMT in the preformed EP/2.5-CTBN
matrix was recommended for the optimun composition for improving both mechanical
and tribological properties of epoxy resin.
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