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Improvement of Mechanical Properties of Epoxy Composites Using
NH,-HNT Manufactured by Dry Coating Device as Filler
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(Abstract)

Epoxy resins are widely used in various fields due to their high adhesion,
mechanical strength, and solvent resistance. However, as the volume decreases during
the hardening process and the cooling process after hardening, stress is generated and
when an external force is applied, the brittle material exhibits destruction behavior.
To complement this, research has been conducted using inorganic nanofillers such as
halloysite nanotube(HNT). HNT has a nanotube structure with the chemical formula of
ALSI,Os(OH)s+ nH,O and is a natural sediment of aluminosilicate. It has been used as
additive to improve the mechanical properties of epoxy composites with exchange of
amine group as a terminal functional group. In order to simplify complicated
procedures of common wet method, a dry coating machine was designed and used
for amine group exchange in previous research. In this study, they were applied as
filler in epoxy composites, and mechanical properties such as tensile strength and
flexural strength of composites were examined.
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Table 1. Exchange conditions with various parameters for manufacturing NH,-HNT using Dry coating device
(at 80 oC, Rotation speed: 60 rpm, Jet velocity : 200 mi/min) and N contents [5]

Sample Wet A2 A3(B3) Ad Bl B3 B4 S1 S2

HNT (g) 200 250 250 250 250 250 1000 2000

Buffer solution (ml) 100 100 100 100 100 100 400 800
Exchange soluion Tt | pomt | rom | domt | 4o | s | s | 160

Reaction time (h) 24 24 48 24 24 24 24 h 48 h

N content (%) 1.89 1.04 0.86 0.86 0.34 1.10 1.10 0.67 0.87
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