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Chemo-Mechanical Analysis of Bifunctional Linear DGEBF/Aromatic Amine Resin
Casting Systems

In-Ho Myung”, Jae-Rock Lee™

ABSTRACT

To determine the effect of chemical structure of aromatic amine curing agents on thermal and mechanical
properties, standard epoxy resin DGEBF (diglycidylether of bisphenol F) was cured with diaminodiphenyl
methane (DDM) and diaminodiphenyl sulphone (DDS) in a stoichiometrically equivalent ratio. From this work,
the effect of aromatic amine curing agents on the thermal and mechanical properties is significantly influenced
by the chemical structure of curing agents. In contrast, the results show that the DGEBF/DDS system having
the sulfone structure between the benzene rings had higher values in the thermal stability, density, shrinkage
(%), thermal expansion coefficient, tensile modulus and strength, flexural modulus and strength than the
DGEBF/DDM system having methylene structure between the benzene rings, whereas the DGEBF/DDS system
presented low values in maximum exothermic temperature, conversion of epoxide, and grass transition
temperature. These results are caused by the relative effects of sulfone group having strong electronegativity
and methylene group having (+) repulsive property. The result of fractography shows that the grain distribution
of DGEBF/DDS system is more irregular than that of the DGEBF/DDM system.
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Chemical structures of the epoxy and aromatic amine curing agents:
(a) skeleton structure; (b) calculated structure obtained by HyprChem
5.0 software.
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Fig. 2 DSC thermogrmams of the fresh sample in the DGEBF/aromatic
amine systemns.
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Fig. 3 TGA thermograms for the DGEBF/ aromatic amine post-cured
systems.
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Fig. 4 Fracture surfaces (x120) of resin castings obtained by flexural test:
(a) DGEBF/ DDM, (b) DGEBF/ DDS post-cured system
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