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altered or reshaped after curing. Epoxy, polyurethanes, phenolic and amino
resins, bismaleimides (BMI, polyimides), and polyamides are a few of the
most popular thermosets. The curing agent or hardener is the second
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These substances have a crucial role in the performance characteristics of the completed part by regulating the reaction
rate. These substances need to have active spots on their molecules because they catalyse the reaction. The aromatic
amines are some of the most widely utilised curing agents in the advanced composite industry. Methylene-dianiline
(MDA) and Sulfonyldianiline (DDS) are two of the most prevalent. In order to infiltrate a fibre preform and create a SiC
matrix, preceramic polymers (polymeric SiC precursors) are treated into high-temperature ceramic matrix called SiC-SiC
matrix composites. The advanced composites sector also makes use of a variety of different curing chemicals.

These include polyaminoamides, amides, aliphatic and cycloaliphatic amines, and anhydrides. Once more, the curing
agent chosen will rely on the performance and cure qualities wanted for the finished item. Another class of resins utilised
in sophisticated composite processes is polyurethanes. The isocyanate molecule, mainly Toluene Diisocyanate (TDI), but
also commonly used are Methylene Diisocyanate (MDI) and Hexamethylene Diisocyanate (HDI), reacts with the polyol

component to create these compounds. Another class of PMC resins is phenolic and amino resins. Since they are relative
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newbies to the field of advanced composites, polyamides and bismaleimides have not received the same level of
research as the other resins. About 60% of the volume of fiber-reinforced PMCs is made up of reinforcing fibre.
Fibreglass, graphite, and aramid are the fibres that are frequently utilised in PMCs.

When compared to other fibres, fibreglass possesses a competitive tensile strength while also having a relatively low
stiffness. Fibreglass is one of the most commonly used fibres since it is also significantly less expensive than the
alternatives. The lengths of the reinforcing fibres, as opposed to their widths, exhibit the highest mechanical qualities.
In order to provide diverse physical features and advantages depending on the application, the reinforcing fibres may
be placed and oriented in various ways. About 60% of the volume of fiber-reinforced PMCs is made up of reinforcing
fibre. Fibreglass, graphite, and aramid are the fibres that are frequently utilised in PMCs. When compared to other fibres,
fibreglass possesses a competitive tensile strength while also having a relatively low stiffness. Fibreglass is one of the
most commonly used fibres since it is also significantly less expensive than the alternatives. The lengths of the
reinforcing fibres, as opposed to their widths, exhibit the highest mechanical qualities.

In order to provide diverse physical features and advantages depending on the application, the reinforcing fibres may
be placed and oriented in various ways. Nanomaterial reinforced PMCs can significantly improve their mechanical
characteristics at far lower loadings (less than 2% by volume) than fiber-reinforced PMCs. A lot of research has been
done on carbon nanotubes in particular because of their remarkable inherent mechanical qualities and low densities.
Due to the strong covalent sp2 interactions between the carbon atoms, carbon nanotubes in particular exhibit some of
the greatest measured tensile stiffnesses and strengths of any material.

However, a significant amount of load transfer must occur between the nanotubes and matrix in order to benefit from
the excellent mechanical capabilities of the nanotubes. In addition to size, the carbon nanotubes' interaction with the
polymer matrix is of extraordinary significance. By functionalizing the surface of the carbon nanotube with various
polymers, various techniques have been employed to better attach the carbon nanotubes to the matrix in order to obtain
improved load transmission. There are two categories of these techniques: non-covalent and covalent ones. Adsorption
or wrapping of polymers to the carbon nanotube surface via van der Waal's or -stacking interactions is referred to as
non-covalent CNT modification. Covalent functionalization, in contrast, entails a direct connection to the carbon
nanotube. There are several ways to accomplish this, including employing a free radical or oxidising the carbon

nanotube's surface and reacting with the oxygenated site.
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