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Abstract: The cycloaliphatic epoxy resin with good weatherability was reacted with the flexible liquid silicone rubber
and then dispersed the nano-clays. The mixture was cured with the anhydride hardener and the reaction accelerator. Ther-
mal, mechanical properties, and morphology of the cured nanocomposites were investigated using TGA, DMA, UTM,
Impact tester, and SEM. As the clay content increased, the flexural strength and impact strength increased and showed
maximum values when the clay content was 2 phr. Observing the morphology, the increase in impact strength was
thought to be due to the introduction of clay resulting in the absorption of impact energy by creating rough surfaces in
fracture. It is believed that by adding a small amount of nano-clay to the silicone rubber modified cycloaliphatic epoxy
resin, the epoxy nanocomposites for outdoor use with improved mechanical properties as well as excellent weatherability
can be obtained.
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Figure 1. Chemical structures of the materials used in this study: (a)
epoxy(ES602); (b) silicone rubber(DC3055); (¢) hardener(HJ5500);
(d) accelerator(2E4MZ-CN); (e) nano-silicate(Cloisite 30B).
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Table 1. Mixing Ratios (by weight) of the Nanocomposites

Sig:ge Epoxy SIELllitft()):re Hardener Accelerator I\(Ij;;_
SEN 0 90 10 88 1 0
SEN 2 90 10 88 1 2
SEN 4 90 10 88 1 4
SEN 8 90 10 88 1 8
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Figure 2. TGA thermograms of the nanocomposites at different
clay contents.
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Table 2. TGA Results of the Nanocomposites at Different
Clay Contents

Sample  Residue  Ts,v degradation  Tmax E, IPDT
code (Wt%) (°C) °C)  (kJ/mol) (°C)
SEN 0 2.03 350 423 198 382
SEN 2 4.66 331 419 185 391
SEN 4 5.34 353 417 183 398
SEN 8 6.70 344 416 169 410
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Figure 3. Kinetics of thermal decomposition of the nanocomposites
by Horowitz-Metzger method.
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Figure 4. Schematic diagram of the Doyle’s method for determin-
ing the IPDT.
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Figure 5. IPDTs and activation energies of the nanocomposites at
different clay contents.
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Figure 6. Storage modulus of the nanocomposites at different clay
contents.
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Figure 7. Tan & of the nanocomposites at different clay contents.
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Table 3. Thermo-mechanical Properties of the Nanocomposites
at Different Clay Contents

E'at E at Cross-link

Sample T, S(PCS)C T, (?CI\;IA 35°C T,+30°C ‘ii‘}sé? M,
(MPa) (MPa) U0
SENO 128 138 1847 I8 495 679
SEN2 120 131 2184 183 507 663
SEN4 118 128 2155 178 495 678
SEN8 116 127 2140 154 432 778
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Figure 8. Flexural properties of the nanocomposites at different
clay contents.
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Table 4. Flexural Properties of the Nanocomposites at Different
Clay Contents

Sample Flexural strength  Displacement  Flexural modulus

code (MPa) (mm) (GPa)
SEN 0 130 10.1 3.15
SEN 2 141 10.1 3.59
SEN 4 130 9.8 3.41
SEN 8 124 7.1 3.65
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Figure 9. Notched Izod impact strength of the nanocomposites at
different clay contents.
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Figure 10. SEM micrographs of the failure impact surface of the
nanocomposites: (a) SEN 0; (b) SEN 2; (c) SEN 4; (d) SEN 8.
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