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             Chapter 10 Phase transformation in metals
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Mechanical behavior of iron-carbon alloys

                               Basic concepts

Phase transformation takes time to occur
Types of phase transformation
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                 The kinetics of solid-state reactions

Fraction of transformation depends on T

         The kinetics of solid-state reactions (continue)

Transformation rate depends on T
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              Isothermal transformation diagrams

Iron-iron carbide
eutectoid reaction

                   Pearlite morphology

Coarser Finer
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     Isothermal transformation diagrams (continue)

Heat treatment
&
microstructures

 Nonequil transformation products: bainite

Bainite
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 Nonequil transformation products: martensitic

                               Example
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          Mechanical behavior of iron-carbon alloys

Yield
strength
and
hardness
increase
with wt%C

Ductility
decreases
with wt%C

        Mechanical properties of grain sizes
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        Mechanical properties of Fe-C system

        Mechanical properties of Fe-C system


