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ABSTRACT

The purpose of this study was to develop natural fibers such as silk and
cannabis to match or surpass the properties of kevlar, a popular synthetic fiber. The
method used in this study was the electrophoretic deposition of carbon nanotubes. In
the study, silk and cannabis fibers were treated using various processes, one of which
used 3 gm of functionalized carbon nanotubes in 300 cc of deionized water. It was
found that the process of the electrophoretic deposition of carbon nanotubes yielded
better results than other processes such as immersion, coating, or padding. A potential
difference of 30 V, with an electrode separation of 2 cm, applied for a period of 1
hour produced the best experimental results. In addition, the stress at maximum
capacity of the silk fiber increased after electrophoretic deposition, from 908 MPa to
1332 MPa (an increase of 46%), while that of the cannabis fiber increased after

electrophoretic deposition from 1156 MPa to 2177 MPa (an increase of 88%); the
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cannabis fiber stress at maximum capacity increased from 0.2 to 0.4 times that of the
kevlar material.

In this work, to investigate natural fiber-reinforced polymers, sparking and
electrophoretic deposition processes were used to enhance the strength of the fibers;
surface modification was also used to improve the mechanical properties of the fiber-
polyester composites. Titanium particles and carbon nanotubes were deposited on
hemp fabrics using the sparking and electrophoretic deposition processes,
respectively, and the effects of this treatment were discussed. The tensile strength and
impact strength values of the treated fiber composites showed 50.17% and 24.32%

increases compared with those of the natural hemp composites.
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