lron-carbon equilibrium
system




Fe-C system

Depending on the form of C

Fe,C — Iron-carbide (cementite) C — graphite
metastable stable
: Possible phases :
delta iron P delta iron
austenite austenite
ferrite ferrite

Possible structural constituents:

Primary, secondary, tertiary,
eutectic, eutectoid iron-carbide
austenite, ferrite,

ledeburite (eutectic)

perlite (eutectoid)

Primary, secondary, tertiary,
eutectic, eutectoid graphite
austenite, ferrite, graphitic eutectic,
and graphitic eutectoid
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Austenite

-Interstitional solid
solution

(C is solved In face
centered cubic lattice of
Fe)

-Limited solubility

max. solubility:
2,06% C at 1147 C°




Szovetdiagram 20°
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Szovetdiagram 20°







Effect of C content
0,459 C

Microstructure
ferrite + pearlite

ferrite

pearlite




Pearlite: transformation of austenite to ferrite
and cementite at 723°C; C=0,8%
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Hypereutectoid steel C =1,3 %

Microstructure

pearlite+ secondary

cementite

pearlite

Secondary cementite
(net)
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|_edeburite (eutectic)

At 1147 C°

Phases of ledeburite: ~=:fz 5t
austenite oo N
Iron-carbide
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|_edeburite

XA | ~‘l\ 2 2 f‘m )
During cooling to ”‘3 ~ : &

room temperature: e

austenite transforms ;‘E -
to pearlite L g

Iron-carbide

Pearlite formed
from austenite




Hypoeutectic cast Irons
(white cast 1ron)

Microstructure:

pearlite + ledeburite +
secondary cementite

pearlite

ledeburite
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Gray Cast White Cast Nodular {Ductlle} Malleable Cast
Iron Iron Castlron Iron

Contains Si, Mn, P, S

Effect of wall thickness of the cast part
(cooling rate)

Solidification and transformation
stable - metastable
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Cast irons may often be used in place of steel at considerable cost
savings. The design and production advantages of cast iron
Include:

e Low tooling and production cost

e (Good machinability

o Ability to cast into complex shapes

o Excellent wear resistance and high hardness (particularly
white cats irons)

e High inherent damping capabilities

The properties of the cast iron are affected by the following
factors:

e Chemical composition of the iron

e Rate of cooling of the casting in the mold (which depends
on the section thickness in the casting)

o Type of graphite formed (if any)
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Spherical

Ductile Cast Iron

Nodular Cast Iron
Malleable Cast Iron
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