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Abstract: To determine the effect of chemical structure of linear amine curing agents on thermal and mechanical properties, standard epoxy resin
DGEBA was cured with ethylene diamine(EDA) and hexamethylene diamine(HMDA) in a stoichiometrically equivalent ratio. From this work, the
effect of linear amine curing agents on the thermal and mechanical properties is significantly influenced by the chemical structure or chain length of
curing agents. In contrast, the results show that the DGEBA/EDA system having the two carbons had higher values in the thermal stability,
maximum conversion of epoxide, density, glass transition temperature, tensile modulus, flexural strength, and flexural modulus than the DGEBA/
HMDA system having the six carbons, whereas the DGEBA/EDA cure system had relatively low values in the shrinkage(%), thermal expansion
coefficient, tensile strength, and had similar values in the maximum exothermic temperature, and conversion of epoxide compared to the DGEBA/
HMDA cure system. This findings indicate that packing ability in the HMDA structure affects the thermal and mechanical properties.
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Figure 1. Chemical structures of the epoxy and amine curing
agents: (a) skeleton structure; (b) calculated structure obtained
by HyperChem 5.0 software.

489 Optical Microscopy PLM(A Leiz, Model Laborlux 12
Pols) °| At

PESHL ASTM DROAHE o2 7 2AA 5718 =
3¢t DSCEA2 Du Pont TA 2000¢) F2%¥ Du Pont DSC
2010 BHE ol&3tdn, Fa BEY7sdH &= 10 T
/minZ 33 Hu 2PLEE 350 CZ 319,

TGA %7%& Du Pont TA 2200°] 2= Dy Pont TGA 951
FHUE AHgATh Ae EAV)A $LEEE 10 Tmin2 3
I A 2FLEE 80 TH

HAAEZEAN AP dZajol=9] AAE AN 98 AL
39tk FT-IR 4= Bomem, Model MB 100-C152%37]2 o] &
8tk Scan 3FE 203, scan¥AE 400~4000 em’, 23
resolution& 4 cm o] g},

TMA %2 Du Pont TA 2040& AM43t9, S ™o E(T)
o AHZAF, e(um/m T 2R3 98 AHgslgon 4&
45 10 T/minZ 938A Qo A 2HLEE 30 T
At

J. Korean Ind. Eng. Chem., Vol. 10, No.7, 1999



992 . HoE - RelA -

-
(3]

-
o
T

o
;]
T

Heat Flow (W/g)
=]
<

]

=

wn
T

_1 .0 1 1 1 1 1
0 50 100 150 200 250

Temperature (°C)

Figure 2. DSC thermograms of the fresh sample in the DGEBA/
linear amine systems.
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Figure 3. TGA thermograms for the DGEBA/linear amine cure
systems: (a) preliminary-cured; (b) post-cured.
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Table 1. The Physical Properties of the DGEBA/Linear Amine
Cure Systems

EDA (MW. HMDA (MW.

Item Curing condition 60 g/mol) =116 g/mol)

S preliminary-cured %.7 %4
Conversion (%) post-cured 917 972
liquid mix. 1.146 1.106

Density (g/cm’)  preliminary-cured 1.190 1157
post-cured 1.183 1.157

. o preliminary-cured 38 46
Shrinkage (%) post-cured 32 46
Thermal expansion preliminary-cured 188 222
coeff. (um/mT) post-cured 173 19
Glass transition  preliminary-cured 119 114
temperature (C) post-cured 134 118
Tensile modulus  preliminary-cured 292 2.59
(GPa) post-cured 2.74 2.37
Tensile strength  preliminary-cured 211 481
(MPa) post-cured 20.3 338
Flexural modulus preliminary-cured 312 247
(GPa) post-cured 311 2.46
Flexural strength preliminary-cured 1276 1024
(MPa) post-cured 1225 94.2
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Figure 4. The fracture surface of resin castings obtained by
flexural test (x120): (a) EDA; (b) HMDA preliminary-cured
system.
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Figure 5. The fracture surface of resin castings obtained by
flexural test (X120): (a) EDA; (b) HMDA post-cured system.
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