
Heat Treatment Processes of Carbon Steel 

Heat treatment: the controlled heating and cooling cycles of 

metals for the primary purpose of altering their properties 

(strength, ductility, hardness, toughness, machinability. 
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Body centered 

tetragonal martensite 
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Martensite:  

 Is a type of hard crystalline steel that's formed by rapidly cooling 

(quenching) hot steel; thus, preventing the atoms from diffusing out of the 

crystalline structures.  

 

Pearlite 

Another type of microstructure, Pearlite is cooled more slowly than its 

martensite counterpart, making it softer and easier to bend. 

 

Bainite 

A third type of steel which falls somewhere between martensite and pearlite. 

Bainite is a type of steel that's produced by cooling faster than pearlite but 

slower than martensite. Additionally, bainite has plate-shaped designs in its 

microstructures, while martensite has long oval-shaped designs. 
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