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Abstract

Composite materials are among the most advanced materials that offer superior mechanical and physical properties compared to
conventional materials such as metals and ceramics. Composite materials are classified into three main types: fibre-reinforced
polymer (FRP), metal matrix composites (MMC), and ceramic matrix composites (CMC), each with unique properties suitable
for specific applications. These materials are characterized by low density, high corrosion resistance, and design flexibility,
making them ideal for various applications such as aerospace, automotive, civil engineering, and medical applications.
Manufacturing techniques for composite materials include hand lay-up, resin transfer moulding, and 3D printing, with methods
varying based on the material type and intended application. Composite materials outperform conventional materials like steel
and aluminium in terms of strength and flexibility, although they are more expensive. They provide a good balance between
weight and strength, making them suitable for applications requiring high mechanical performance.

Key challenges include high manufacturing costs, complex production processes, and environmental sustainability. However,
future applications are expected to expand into new fields such as renewable energy and eco-friendly technologies. Smart
composites and sustainability are critical areas for future research. In conclusion, composite materials represent the future of
mechanical engineering, offering innovative solutions to enhance technical performance.

Keywords: Composite Materials- Mechanical Properties- Industrial Applications- Nanocomposites- Glass Fibre Reinforced
Plastics.
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