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Metallographyمتالوگرافی

• Pure iron when heated experiences 2 
changes in crystal structure before it 
melts.

• At room temperature the stable form, 
ferrite (a iron) has a BCC crystal 
structure.

• Ferrite experiences a polymorphic 
transformation to FCC austenite (g iron) 
at 912 ˚C (1674 ˚F).

• At 1394˚C (2541˚F) austenite reverts 
back to BCC phase d ferrite and melts at 
1538 ˚C (2800 ˚F).

• Iron carbide (cementite or Fe3C) an 
intermediate compound is formed at 6.7 
wt% C.

• Typically, all steels and cast irons have 
carbon contents less than 6.7 wt% C.

• Carbon is an interstitial impurity in iron 
and forms a solid solution with the a, g, d 
phases.







Iron carbide (Cementite or Fe3C)

• Forms when the solubility limit of carbon in 

a ferrite is exceeded at temperatures below 

727 ˚C.

• Mechanically, cementite is very hard and 

brittle.

• For ferrous alloys there are 3 basic types, 

based on carbon content:

 Iron (ferrite phase): <0.008 wt% C room temp

 Steel (a + Fe3C phase): 0.008 to 2.14 wt% C 

 Cast iron: 2.14 to 6.70 wt% C 
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