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austenite — ferrite+cementite
Y — o+ Fe;C

100 wt% = 87.5 wt% + 12.5 wt%
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Diffusionless Transformations
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Martensite 7 (FCC)  Guenen \a'(BCT) Possible positions of
0.8 %C 0.8%C Carbon atoms
z Only a fraction of
o{? o ‘ F/’r the sites occupied
FCC ) | 'j .
Austenite o|* ‘ o4 A
s o: # o
SN el
o R"‘(M 3:—*'5: C along the c-axis
obstructs the contraction
FCC
Austenite g
Alternate choice of
Cell
((1)
_ _ In Pure Fe after
20% contraction of c-axis Tetragonal the Matensitic transformation
12% expansion of a-axis Martensite c=a

Austenite to Martensite — 4.3 % volume increase
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For 0-0.6% carbon the Martensite
has the appearance of /ath.




J The martensitic transformation occurs without composition change
J The transformation occurs by shear without need for diffusion

J The atomic movements required are only a fraction of the interatomic
spacing

. The shear changes the shape of the transforming region
— results in considerable amount of shear energy
— plate-like shape of Martensite

J The amount of martensite formed is a function of the temperature to
which the sample is quenched and not of time

J Hardness of martensite is a function of the carbon content
— but high hardness steel 1s very brittle as martensite is brittle

J Steel is reheated to increase its ductility
— this process 1s called TEMPERING
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Harness of Martensite as a
function of Carbon content

Properties of 0.8% C steel

Constituent Hardness (R.) | Tensile strength (MN / m?)
Coarse pearlite 16 710
Fine pearlite 30 990
Bainite 45 1470
Martensite 65 -
Martensite tempered at 250 °C 55 1990




W=Widmanstitten
plate

M=massive
P=pearlite

o, ,=upper bainite
oy, =lower bainite

Austenite

Volume % of retained austenite

Temperature

Volume % of retained
austenite at room
emperature

Lath martensite 1 Plate martensite

Weight % carbadn 26



