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ABSTRACT

The effects of temperature/humidity on the static and fatigue strengths of
chemically modified carbon nanotube (CNT)/epoxy composites have been
experimentally analyzed in this project. In the preparation, the as-received CNTs were
chemically modified using acid-modified method to improve the in the epoxy matrix.
In the experimental program, the contents of CNT, temperature, and humidity are
selected as the considered experimental variables to examine the influences of these

variables on the static and fatigue behaviors of studied nano-composites.

Before the mechanical testing, the Fourier-Transform Infrared Spectrometer
(FT-IR), and high solution X-ray photoelectron spectrometer (XPS) have been
employed first to examine the surface elements and functional groups of the CNTs
after the chemical modification. It shows that the chemical modification can produce
the beneficial functional groups on the surface of CNTs and improve effectively the
cross-link between the CNTs and epoxy matrix. Furthermore, the electrical resistance,
thermal analyzer, and dynamic mechanical analyzer (DMA) have been also used to
study the electrical properties, thermal properties, and viscoelastic properties of the
nano-composites, respectively. The electrical resistance of studied nano-composites is
found to decrease when the content of CNTs employed in the composites increases.
Moreover, the experimental results of DMA indicate that the viscoelastic property of

the studied nano-composites decreases when the content of CNTs increases.

The experimental results of temperature/humidity dependent static and fatigue
tests show that the existence of CNT increases the static and fatigue strengths
significantly, however, the high contents of CNT (1.0 wt %) will decrease apparently
the strengths because of non-uniform dispersion and agglomeration of CNTs. The
experimental results show that the higher temperature and humidity will be more
detrimental to the static and fatigue strength of CNT/epoxy composites, and the effect
of temperature is more significant than that of humidity on the mechanical properties

of the studied nano-composites.

Keywords: Temperature, Humidity, Carbon Nanotube, Epoxy, Composite, Fatigue,

Ultimate Strength, Chemical Modification, Viscoelastic
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