Heat Treatments

Heating and cooling metals in different can make them easier to work.

The main types of heat treatment are;

· Annealing

· Hardening

· Tempering

There are 3 stages in heat treatment;

· Heat the metal to the correct temperature.

· Keep it at that temperature for the required length of time (soaking).

· Cool it in the correct way to give desired properties.

Annealing

Copper and aluminium work harden when beaten or bent.  Both metals can be softened (annealed) by heating with a blow torch and left to cool.  This makes these metals malleable or easy to bend and beat into shape, and ductile, easy to draw (pull) into wire.

Other metals are annealed in different ways here are some examples.

· Mild steel is heated to bright red, soaked for a short time and left to cool slowly.

· Copper is heated to cherry red heat and quenched in water.

Hardening 

Hardening increases the hardness and tensile strength of tool steel in order to make cutting tools, springs, hard wearing – resistant bearing surfaces.

Hardening can only be carried out on carbon and alloy steels, the higher the carbon content the harder it will be.

Tools made with tool steel are hardened by heating until red hot and cooling quickly in water.

Tempering

Tempering removes the extreme hardness and brittleness from hardened steel, and makes it tougher so that it can be used.  

Increasing the tempering temperature reduces the hardness, but increases the toughness.

Hardened steel is cleaned so that the tempering colour can be seen, it is then heated to the required tempering colour and immediately quenched in water.

Tempering colours
As the metal is heated it changes colour and below are examples of different degrees of tempering. 
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Planer blades, lathe tools, scribers, scrapers,
dividers, emery wheel dressers.

Drills, taps, dies, reamers, punches.

Lathe centres, shears, hammer heads, plane
irons.

Knives, scissors, woodwork chisels.

Saws, cold chisels, rivet sets, axes, table
knives.

Springs, screwdrivers, chuck keys, vice
jaws, spanners, needles.
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