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Course Overview

Steels microstructure definition. Isothermal and continuous cooling curves.

Hardenability tests. Effect of alloying elements. Tempering reactions; Heat treating definitions.
Thermochemical treatments. Heat treating Industrial Equipment’s. Heat treatment effect on the
residual stresses and dimensional Stability. Failures related to heat treatment. The effect of base
material choice, mechanical design and manufacturing processes on the heat treatment
components response.

Program content:
1 - Definition of microstructure of steels: Ferrite; Perlite; Fe-C diagram; Upper Bainite; Lower
Bainite; Martensite medium low and high carbon.

2 - Isothermal and continuous cooling curves; Hardenability measurements; Tempering reactions;
Effect of alloying elements.

3-Heat Treatments: Overview of annealing processes; Normalizing; Coalescing anneal;
Quenching; Tempering.

4 - Thermochemical treatments (Carburizing, Carbonitriding, Borodazing, Salt Plasma and Gas
Nitriding).

5 - Industrial Equipment.
6 - Heat treatment effect on residual stresses and dimensional stability.

7 - Typical failures related to heat treatment operations.

Letter Grade Assignment

Grade A (Excellent) - Grade points between 9 and 10
Grade B (Good) - Grade points between 8 and 8.9

Grade C (Satisfactory) - Grade points between 7 and 7.9
Grade D (Unsatisfactory) - Grade points between 0 and 6.9
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