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Postgraduate Certificate in Mechanical Engineering

Engineering Materials

Engineering Materials is a crucial course in the Postgraduate Certificate in Mechanical Engineering as it
covers the fundamental properties and applications of various materials used in mechanical engineering.
This explanation will focus on key terms and vocabulary that are essential for understanding the course.

1. Materials: Materials are substances that are used to create objects or structures. In engineering, materials
are classified into different categories based on their properties and composition.

2. Engineering Materials: Engineering materials are materials that are specifically designed and
manufactured for use in engineering applications. They are chosen based on their properties such as
strength, durability, and resistance to various environmental factors.

3. Metals: Metals are a class of materials that are known for their strength, ductility, and conductivity. They
are widely used in engineering applications such as construction, automotive, and aerospace industries.

4. Alloys: Alloys are a type of metal that is created by combining two or more metals or non-metals. Alloys
have improved properties compared to pure metals, making them ideal for engineering applications.

5. Polymers: Polymers are a class of materials that are made up of large molecules. They are known for their
flexibility, lightweight, and resistance to chemicals. Polymers are widely used in engineering applications
such as packaging, automotive, and electronics.

6. Ceramics: Ceramics are a class of materials that are made up of inorganic and non-metallic materials.
They are known for their hardness, strength, and resistance to high temperatures. Ceramics are widely used
in engineering applications such as aerospace, automotive, and medical industries.

7. Composites: Composites are a type of material that is created by combining two or more materials with
different properties. Composites have improved properties compared to the individual materials, making
them ideal for engineering applications.

8. Mechanical Properties: Mechanical properties are the properties of materials that describe how they
respond to external forces or loads. Examples of mechanical properties include strength, elasticity, and
toughness.

9. Tensile Strength: Tensile strength is the maximum amount of stress that a material can withstand before it
breaks or fractures. It is a measure of the material's strength.

10. Elasticity: Elasticity is the ability of a material to return to its original shape after being deformed. It is a
measure of the material's stiffness.

11. Toughness: Toughness is the ability of a material to absorb energy before it breaks or fractures. It is a
measure of the material's resistance to impact.

12. Microstructure: Microstructure refers to the arrangement of atoms and molecules in a material. It is
studied using microscopy techniques and plays a crucial role in determining the material's properties.

13. Phase Diagram: A phase diagram is a graph that shows the relationship between the temperature,
pressure, and composition of a material. It is used to predict the phase transitions of a material.
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14. Heat Treatment: Heat treatment is a process of heating and cooling a material to alter its properties. It is
used to improve the material's strength, hardness, and durability.

15. Corrosion: Corrosion is the deterioration of a material due to chemical reactions with its environment. It
is a major concern in engineering applications as it can lead to failure of the material.

16. Fatigue: Fatigue is the weakening of a material due to repeated stress or loading. It is a common cause
of failure in engineering components.

17. Fracture Toughness: Fracture toughness is the ability of a material to resist fracture or crack propagation
under stress. It is a measure of the material's resistance to brittle fracture.

18. Machinability: Machinability is the ease with which a material can be cut or shaped using machine tools.
It is an important property in manufacturing applications.

19. Wear Resistance: Wear resistance is the ability of a material to resist wear and tear due to friction or
impact. It is an important property in applications such as bearings and gears.

20. Biomaterials: Biomaterials are materials that are used in medical applications such as implants,
prosthetics, and tissue engineering. They are chosen based on their biocompatibility and ability to interact
with living tissues.

Examples:

* Stainless steel is an alloy of iron, carbon, and chromium that is widely used in engineering applications
due to its strength, corrosion resistance, and formability.

* Polyethylene is a type of polymer that is widely used in packaging applications due to its lightweight,
flexibility, and resistance to chemicals.

* Ceramic matrix composites are a type of composite material that is used in aerospace applications due to
their high strength, stiffness, and resistance to high temperatures.

Practical Applications:

* Understanding the mechanical properties of materials is crucial in designing and manufacturing
engineering components that can withstand the stresses and loads in their intended applications.

* Heat treatment is used to improve the properties of materials such as steel, aluminum, and titanium,
making them suitable for high-performance applications in aerospace, automotive, and medical industries.
* Corrosion protection measures such as coatings, inhibitors, and cathodic protection are used to prevent
the deterioration of materials in harsh environments such as marine, chemical, and food processing
industries.

* Wear-resistant materials such as hardened steel, ceramics, and composites are used in applications such
as bearings, gears, and seals to improve their durability and reliability.

Challenges:

* Developing new materials with improved properties and performance is a constant challenge in
engineering applications.
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* Understanding and predicting the behavior of materials under different conditions and environments is a
complex and challenging task.

* Ensuring the safety and reliability of engineering components and structures is a critical challenge in the
design and manufacturing process.

In conclusion, Engineering Materials is a fundamental course in the Postgraduate Certificate in Mechanical
Engineering that covers the key terms and vocabulary related to materials and their properties.
Understanding these concepts is crucial in designing and manufacturing engineering components and
structures that are safe, reliable, and performant. The challenges in developing new materials and predicting
their behavior require continuous research and innovation in the field of engineering materials.
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