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Analysis of Mechanical and Thermal Properties of
Epoxy Complex using Zirconia Supported Halloysite
Nanotubes as Filler
aaar
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(Abstract)

Epoxy resins are widely used in various industrial fields. However, they suffer from
brittleness, an issue that must be addressed for further applications. To solve this
problem, additional fillers are needed to improve the mechanical and thermal
properties of the resins; zirconia is one such filler. However, it has been reported that
aggregation may occur in the epoxy composites as the amount of zirconia increases,
preventing enhancement of the mechanical strength of the epoxy composites. Herein,
to reduce the aggregation, zirconia was well dispersed on halloysite nanotubes (HNTS),
which have high thermal and mechanical strength, by a conventional wet impregnation
method using zirconyl chloride octahydrate as a precursor. The mechanical and thermal
strengths of the epoxy composites with The zirconia impregnated HNTs (Zr/HNT)
were investigated. Zr/HNT were characterized by Scanning electron microscope (SEM),
transmittance electron microscopy (TEM), X-ray diffraction (XRD) and X-ray photoelectron
spectroscopy. The thermal strength of the epoxy composites was studied by
thermomechanical analysis (TMA) and the mechanical strength of the epoxy composites
(flexural strength) was studied by using a universal testing machine (UTM). The
mechanical and thermal strengths of the epoxy complex with Zr/HNT were improved
compared to those of the epoxy complex with HNT, and also increased as the
content of Zr/HNT increased.
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Fig. 2 XRD patterns of HNT and Zr/HNT

Fig. 1 SEM images(left), TEM images(center) and EDS results(right) of (a) HNT and (b) Zr/HNT
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Fig. 3 XPS pattern of Zr/HNT
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Fig. 4 CTE changes of epoxy complex with different
filler contents of HNT and Zr/HNT

Table 1. TMA results of epoxy complex with different filler contents of HNT and Zr/HNT

] CTE CTE
Filler Tg (O) fafpm/m C~Tg) fa(zm /m CT)Tg~) a/a
content (%)
HNT | Z/HNT | HNT | Zi/EINT HNT | zoiNT | HNT | ZwmNT
Pristine 146.14 82.32 184.7 2.24
25 14533 | 14357 | 7470 79.29 177.0 1762 237 2.22
5 14230 | 14115 | 73.00 73.72 169.8 173.8 2.33 2.36
7.5 14129 | 14489 | 72.8 68.86 183.2 175.5 2,54 255
10 13486 | 14842 | 68.68 60.94 160.7 167.1 2.34 2.74
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