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A Study of Relations of Chain Lengths and Properties for Bifunctional Linear
DGEBF/Linear Amine (EDA, HMDA) Cure Systems

In-Ho Myung*, Jae-Rock Lee’

ABSTRACT

To determine the effect of chain length and chemical structure of linear amine curing agents on thermal and
mechanical properties, a standard bifunctional linear DGEBF epoxy resin was cured with EDA and HMDA
having amine group at the both ends of main chain in a stoichiometrically equivalent ratio in condition of
preliminary and post cure. From this work, the effect of linear amine curing agents on the thermal and
mechanical properties is significantly influenced by numbers of carbon atoms of main chain. In contrast, the
results show that the DGEBF/EDA system having two carbons had higher values in the thermal stability,
density, shrinkage (%), grass transition temperature, tensile modulus and strength, flexural modulus and strength
than the DGEBF/HMDA system having six carbons, whereas the DGEBF/EDA cure system had relatively low
values in maximum exothermic temperature, maximum conversion of epoxide, thermal expansion coefficient than
the DGEBF/HDMA cure system. These findings indicate that the packing capability (rigid property) in the EDA
structure affects the thermal and mechanical properties predominantly. It shows that flexural fracture properties
have a close relation to flexural modulus and strength.
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Table 1 Physical properties of DGEBF/ linear amine cured systems

EDA HMDA
Item Curing condition | (MW, = | (M.W. =
60g/mol) | 116 g/mol)

Conversion first-cured 93.1 94.7
(%) second-cured 93.7 95.4
Density quu%d .mixture 1.16 I.14
(g/cm:’) preliminary-cured 1.22 1.18
post-cured 1.22 1.19
Shrinkage preliminary-cured 5.4 3.6
(%) post-cured 5.2 4.8
Thermal expansion | preliminary-cured 214 237
coefficient (um/mC)| post-cured 205 204
Glass transition preliminary-cured Tt 95
temperature( C) post-cured 111 96
Tensile modulus | preliminary-cured 3.14 2.89
(GPa) post-cured 3.15 2.60
Tensile strength preliminary-cured 46.7 48.5
(MPa) post-cured 38.4 37.9
Flexural modulus | preliminary-cured 3.44 3.07
(GPa) post-cured 3.50 3.00
Flexural strength | preliminary-cured 147.8 114.6
(MPa) post-cured 135.9 113.1
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