Lesson 7

HEAT TREATMENT

In metallurgy heat treatment is the procedure of heating and cooling a material without melting. Plastic deformation may be included in the sequence of heating and cooling steps, thus defining a thermomechanical treatment. Typical objectives of heat treatments are hardening strengthening, softening, improved formability, machinability, dimensional stability and stress relief.

Heat treatments are often categorized with special names, such as annealing, normalizing, stress relief anneals, process anneals, hardening, tempering, austempering, martempering, intercritical annealing, carbonizing nitriding aging, precipitation hardening and thermomechanical treatment.
All metals and alloys in common use are heat-treated at some stage during the processing. Iron alloys respond to heat treatment In the unique way because of the multitude of phase changes which can be induced.

In ferrous metals annealing heating treatments are used to soften steel, to Improve machinability, to; relieve internal stresses, to impart dimensional stability, and to refine the grain size.

Hardening treatment can be used to harden steels by heating to a temperature at which austenite is formed and then cooling with sufficient rapidity to make the transformation to-perlite.
Some heat treatments are used to alter the chemistry at the surface layer of the steel, usually to achieve preferential hardening of a surface layer. Carburising consists of subjecting steel to an atmosphere of partially combusted natural gas which has been enriched with respect to carbon. In the nitriding treatment, nitrogen diffusing to the surface of the steels forms nitrides. Chromizing involves the addition of chromium to the surface of a chromium-rich material packed around the steel or dissolved in molten lead.

Many non-ferrous metals do not exhibit phase transformations, and it is not possible to harden them by means of simple heating and quenching treatments as in steel. Unlike steels it is impossible to achieve grain refinement by heat treatment alone, but it is possible to reduce the grain size by combination of cold-working and annealing treatments.

Some non-ferrous alloys can be hardened, but the mechanisms is one by which a fine precipitate is formed, and the reaction is fundamentally different from the martensitic hardening reaction in the steel. There are also some ferrous alloys that can be precipitation hardened. However this hardening technique is used more widely in non-ferrous than in ferrous alloys.

