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Received_June 05, 2018 Abstract In this study, graphene oxide(GO) was synthesized by using Hummer's
Revised_June 21, 2018 method. Then, GO was used as a additive for epoxy resin nanocomposites that were pre-
Accepted_June 24, 2018 pared by mixing Tetraglycidyl diamino diphenyl methane(TGDDM) and hardner(M-

DEA+M-MIPA). Thermal and mechanical properties of epoxy resin nanocomposites were
confirmed by analytical methods such as TG-DTA, DMA, frature toughness, tensile
strength, and flexural strength. The fracture surfaces of epoxy resin nanocomposites with
different content of the GO were observed by a Scanning Electron Microscope(SEM). The
mechanism for mechanical properties of epoxy resin nanocomposites was analyzed by
modeling of nanocomposites with different GO weight. Due to the GO, both the heat re-
sistance and the glass transition temperature of the epoxy resin nanocomposites were
improved. Interestingly, when 0.1wt.% of GO was added to the epoxy resin/hardner mix-
ture, the properties of mechanical increased compared with the neat epoxy resin. This
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Figure 1. Chemical structural of (a) TGDDM, (b) M—DEA (c) M—MIPA.
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Figure 2. lllustration of procedure for synthesis of graphene oxide(GO).
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where,

E ! Stoichiometric amounts of the epoxy resin

C : Stoichiometric amounts of the curing agent

AHEW : An amine hydrogen equivalent weight,
gleq

EEW : Epoxide equivalent weight, g/eq

Table 1. Equivalent weight of GO at a epoxy resin
nanocomposites

Content of GO(wt.%) Equivalent weight of GO(g)
0 0.000
0.1 0.208
0.3 0.626
0.5 1.043
1 2.086
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Figure 3. (a) TG-DTA and (b) derivative curves of epoxy/GO during heating up 800°C under a N2 atmosphere.
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Figure 6. Fracture surface of epoxy resin nanocomposites with different content of GO (a) neat epoxy, (b) 0.1
wt. %, (c) 0.3wt.%, (d) 0.5wt. %, (e) Twt.%.
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Table 2. Mechanical properties of epoxy resin nanocomposites
Contents of GO(wt.%) Tensile strength(MPa) Flexural strength(MPa) Impact strength(kN/m?)

0 52.3 30.3 5.1

0.1 55.6 41.0 6.5

0.3 53.2 38.1 5.7

0.5 51.5 34.2 5.4

1 456 30.8 5.2
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Figure 9. Modeling of epoxy resin nanocomposites with different GO wt. % (a) neat epoxy, (b) 0. 1wt. %, (c) 1wt.%.
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