CHAPTER V
CONCLUSION

5.1 CONCLUSIONS

5.1.1 Rubber is an effec : ifier for toughening epoxy resin.
Both solid NBR and liquid € B : pplied for toughening epoxy

. —
resin.

5.1.2 The bber, the higher is the
toughening effect, ergy, the falling weight
energy and the fra rubber, there is larger
interfacial area betwe bber phase. Crack in the
matrix tends to devia __ - the thatrix and along the interface.
Hence, greater fracture eaégg?lf ; required to break the rubber-modified

5.1.3 At the same concentration, the liquid CTBN gives better

toughening eﬂculg Mmd Sﬂiﬂs‘}ossibly due to two
reasons. The first one is that the CTBNends to solidify to form finer
rubber%aﬂll;lz anglﬂ ﬁ(ﬁﬂllumlg mlee.lt’ll% particle size
ranges from 100 to 200 pm. The finer particles achieved in the CTBN
system means that there is greater interfacial area between the rubber
particles and the epoxy matrix. The second reason is that the liquid
CTBN is partially compatible with epoxy matrix, as is evident in the

reduction in the T, of the epoxy matrix. Consequently, greater interfacial
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bonding is anticipated in the CTBN-modified systems. Thus, it is more
difficult for crack to propagate through the CTBN-modified system and

greater energy is required for failure to take place.

5.1.4 The greater of the acrylonitrile content in the CTBN, the

more effective the toughening efficiencies. This is because the more
the compatibility between the

" acrylonitrile content leads t j
rubber phase and the was verified by the SEM

photographs. The fraaﬂ_" ace of w filled with CTBN which

.rougher and have more

has an acrylonitrile
deformation than t ich has an acrylonitrile

content of 15%.

than the untreated NB G :_j . ent in the impact energy, the falling
weight energy and:ihe ﬁ'aetﬁf&_ﬁnﬁ oy, This is the effect imparted by the

The SEM micrograf; < ateeddiil P
NBR system to be rougher than that of the untreated NBR one.
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5.1.6 The density of the NBR or the CTBN-filled epoxy systems

followahﬁ(f]e@’ ;m uwwqwﬂqaﬂ

acﬁre surface of the treated

5.1.7 The fracture surface of the epoxy-filled with CTBN which
has the acrylonitrile content of 30% exhibits the most deformation. The
fracture surface of the epoxy filled with CTBN which has the

acrylonitrile content of 15% still shows some plastic deformation but not
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as much as that in the CTBN with 30% AN system. Both the untreated
NBR and the treated NBR rubber particles exhibit less deformation on
the fracture surface. This implies that the liquid CTBN can toughen
more effectively the epoxy resin than the NBR-filled ones. |

5.2.2.  Methg “ ibber ‘particle as small in size as

possible and/or with ' thodificat for better rubber particle
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