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Martensitic Transformation

*» Martensite: austenite quenched toroom T

» Austenite —=martensite does not involve diffusion — no activation: athermal
transformation

* Each atom displaces small (sub-atomic) distance to transform FCC y-Fe (austenite) to
martensite, a Body Centered Tetragonal (BCT) unit cell (like BCC, but one unit cell axis
longer than other two).

*» Martensite is metastable - persists indefinitely at room T: transforms to equilibrium
phases on at elevated temperature

* Since martensite is a metastable phase, it does not appear in phase Fe-C phase
diagram.
» The amount of martensite formed 15 a functon of the temperature to

which the sample 15 quenched and not of time.

* The shear changes the shape of the transforming re gion:
—+ results in considerable amount of shear energy
— plate-like shape of Martensite
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Austenite to Martensite = 4.3 % volume increase
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