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METALURGI FISIKMETALURGI FISIK

Diagram Fe Diagram Fe –– FeFe33CC
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Gambar : Diagram Fe – Fe3C
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FasaFasa BesiBesi & Baja& Baja

1.1. FerritFerrit (Fe (Fe αα))
2.2. AustenitAustenit (Fe (Fe γγ))
3.3. SementitSementit (Fe(Fe33C)C)
4.4. PerlitPerlit (Fe (Fe αα + Fe+ Fe33C)C)
5.5. LedeburitLedeburit (Fe (Fe γγ + Fe+ Fe33C)C)
6.6. GrafitGrafit (carbon (carbon bebasbebas))
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Gambar : Diagram Besi – Besi Karbida
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HypoeutectoidHypoeutectoid Phase DiagramPhase Diagram
•• If a steel with a composition  If a steel with a composition  xx% carbon is cooled from the Austenite % carbon is cooled from the Austenite 

region at about 770 region at about 770 °°C ferrite begins to form.  This is called C ferrite begins to form.  This is called 
proproeutectoideutectoid (or (or prepre--eutectoid) ferrite since it forms before the eutectoid) ferrite since it forms before the 
eutectoid temperature.eutectoid temperature.
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TYPE OF IRONTYPE OF IRON

�� Iron (Ferrite)Iron (Ferrite) Stable up to 912 Stable up to 912 ooCC..
•• BCC in Structure. Soft in pure state.BCC in Structure. Soft in pure state.
•• Can Can disolvedisolve up to .02% Carbon. up to .02% Carbon. 

�� Iron (Austenite)Iron (Austenite) Stable between 912 Stable between 912 ooCC and and 
13941394 ooCC..

•• FCC in StructureFCC in Structure

•• CementiteCementite (Iron Carbide) Fe(Iron Carbide) Fe33CC Hard and BrittleHard and Brittle
•• Complex Structure.  Complex Structure.  
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TYPE OF STEELTYPE OF STEEL

•• HypoHypo--Eutectoid Steel:Eutectoid Steel: % of Carbon < % of Carbon < 0.80.8

•• Eutectoid Steel:Eutectoid Steel: % of Carbon = % of Carbon = 0.80.8

•• HyperHyper--Eutectoid Steel:Eutectoid Steel: % of Carbon > % of Carbon > 0.80.8
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LOWER CRITICAL TEMPERATURELOWER CRITICAL TEMPERATURE

When steel heated, microstructure changes When steel heated, microstructure changes 
(new grains forms). The temperature where (new grains forms). The temperature where 
this growth starts is  called this growth starts is  called Lower Critical Lower Critical 
Temperature, Temperature, fix for all % of C, 727fix for all % of C, 727ooCC
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UPPER CRITICAL TEMPERATUREUPPER CRITICAL TEMPERATURE

•• The temperature where new grains formation The temperature where new grains formation 
completes, (All old grains replaced by new completes, (All old grains replaced by new 
grains) is called Upper critical temperature. grains) is called Upper critical temperature. 

•• This temperature depends upon % of Carbon This temperature depends upon % of Carbon 
in steel. in steel. 

•• Can be taken from IronCan be taken from Iron--Carbon Diagram .Carbon Diagram .
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IRONIRON--CARBON DIAGRAMCARBON DIAGRAM


