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Postgraduate Certificate in Structural Steel Design

Steel Material Properties and Behavior

Steel Material Properties and Behavior:

Steel is a widely used material in structural engineering due to its high strength, durability, and versatility.
Understanding the material properties and behavior of steel is crucial for the design of safe and efficient
structures. In the Postgraduate Certificate in Structural Steel Design course, students will learn about various
aspects of steel material properties and behavior. Below is a glossary of terms related to this topic:

1. Alloy Steel:
    - Definition: Alloy steel is a type of steel that contains other elements in addition to iron and carbon, such
as manganese, silicon, nickel, and chromium.
    - Related Terms: Carbon steel, stainless steel, high-strength low-alloy steel.
    - Explanation: Alloy steel is often used in structural applications where higher strength or corrosion
resistance is required.

2. Brittle Fracture:
    - Definition: Brittle fracture is the sudden and rapid failure of a material without any significant plastic
deformation.
    - Related Terms: Ductile fracture, impact testing, Charpy V-notch test.
    - Explanation: Brittle fracture can occur in steel structures under low-temperature conditions or high
loading rates, leading to catastrophic failure.

3. Carbon Steel:
    - Definition: Carbon steel is a type of steel that contains primarily carbon and iron as the main alloying
elements.
    - Related Terms: Alloy steel, mild steel, high-carbon steel.
    - Explanation: Carbon steel is commonly used in structural applications due to its affordability and ease of
fabrication.

4. Creep:
    - Definition: Creep is the gradual deformation of a material under constant load over time at elevated
temperatures.
    - Related Terms: Stress rupture, time-dependent deformation, high-temperature exposure.
    - Explanation: Creep is a concern in steel structures operating at high temperatures, as it can lead to
permanent deformation and failure.

5. Ductility:
    - Definition: Ductility is the ability of a material to deform plastically before fracturing.
    - Related Terms: Toughness, elongation, strain hardening.
    - Explanation: Ductility is an important property of steel as it allows for energy absorption and
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redistribution in structures subjected to loading.

6. Elastic Modulus:
    - Definition: Elastic modulus, also known as Young's modulus, is a measure of a material's stiffness and
resistance to deformation under stress.
    - Related Terms: Shear modulus, bulk modulus, Poisson's ratio.
    - Explanation: The elastic modulus of steel is used to predict the deflection and behavior of structures
under different loading conditions.

7. Fatigue:
    - Definition: Fatigue is the progressive and localized structural damage that occurs when a material is
subjected to cyclic loading.
    - Related Terms: Fatigue life, fatigue crack growth, S-N curve.
    - Explanation: Fatigue is a common failure mode in steel structures exposed to dynamic or fluctuating
loads over time.

8. Hardness:
    - Definition: Hardness is the resistance of a material to plastic deformation, usually measured by
indentation tests.
    - Related Terms: Rockwell hardness, Brinell hardness, Vickers hardness.
    - Explanation: Hardness is an important property of steel that influences its wear resistance and
machinability.

9. Impact Toughness:
    - Definition: Impact toughness is the ability of a material to absorb energy during sudden loading, such
as impact or shock.
    - Related Terms: Charpy V-notch test, fracture toughness, notch sensitivity.
    - Explanation: Impact toughness is crucial in steel structures to prevent brittle fracture and ensure reliable
performance under dynamic loading conditions.

10. Plasticity:
    - Definition: Plasticity is the ability of a material to undergo permanent deformation without fracturing.
    - Related Terms: Yield strength, strain hardening, plastic deformation.
    - Explanation: Plasticity is an essential property of steel that allows for ductile behavior and energy
absorption in structures.

11. Resilience:
    - Definition: Resilience is the ability of a material to absorb energy and deform elastically under loading,
returning to its original shape after the load is removed.
    - Related Terms: Toughness, ductility, elastic deformation.
    - Explanation: Resilience is important in steel structures to withstand sudden or impact loading without
permanent deformation.

12. Stress-Strain Curve:
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    - Definition: A stress-strain curve is a graphical representation of the relationship between stress (force
per unit area) and strain (deformation) in a material.
    - Related Terms: Elastic deformation, yield point, ultimate tensile strength.
    - Explanation: The stress-strain curve of steel provides valuable information about its mechanical
properties, including yield strength, ultimate strength, and ductility.

13. Tempering:
    - Definition: Tempering is a heat treatment process used to improve the toughness and ductility of
hardened steel by reheating and then cooling it.
    - Related Terms: Annealing, quenching, martensite.
    - Explanation: Tempering is commonly applied to steel components to reduce brittleness and internal
stresses while maintaining adequate strength.

14. Ultimate Tensile Strength:
    - Definition: Ultimate tensile strength is the maximum stress a material can withstand before fracturing
under tensile loading.
    - Related Terms: Yield strength, ductility, strain hardening.
    - Explanation: Ultimate tensile strength is a critical parameter in the design of steel structures to ensure
they can withstand the maximum anticipated loads.

15. Weldability:
    - Definition: Weldability is the ease with which a material can be welded without defects or undesirable
properties.
    - Related Terms: Welding processes, heat-affected zone, welding filler material.
    - Explanation: Weldability is an important consideration in the design of steel structures that require
welding for fabrication or repair.

16. Yield Strength:
    - Definition: Yield strength is the stress at which a material begins to deform plastically and exhibit
permanent deformation.
    - Related Terms: Elastic deformation, yield point, strain hardening.
    - Explanation: Yield strength is a key parameter in the design of steel structures to ensure they do not
experience excessive deformation or failure under loading.

17. Zinc Coating:
    - Definition: Zinc coating, also known as galvanizing, is a protective layer of zinc applied to steel surfaces
to prevent corrosion.
    - Related Terms: Corrosion resistance, hot-dip galvanizing, sacrificial protection.
    - Explanation: Zinc coating is commonly used in steel structures exposed to environmental conditions to
prolong their service life and reduce maintenance requirements.
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