Unary System

* Finding the equilibrium configuration (G" minimum) is easy IF G _®
is known for ALL phases as a function of P and T.

 How can G, * be known?
— QOutside of stability range?
— For phases that are not ever “seen”?

Lattice stability?

°GT,, ¢ - °H ® (298.15 K)= °G™,, ¢ - °GT,® + GHSERi =[Lattice Stability IT] + GHSER;
Ab-initio calculations? Miedema?
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One approach for an Unary system

After DeHoff
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Multi-component system

» If more than one element is present, besides structure,
composition is a variable.

 Mixing (or not!) becomes an option!

 For all possible compositions and structures (including
liquid and gas) nature “knows” G_® (P, T, structure o,
composition).

* For all combinations of phases and elements, nature
determines the phases and their compositions such that G’

Is minimum at constant P and T. (recall, there are several
methods for us, humans, to try to do it!)
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The “CALPHAD” approach

Optimisers

Experimental
data

Th s Consistent
eoretica 4 Optimization § thermodynamic

ghalnidial description
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Calculators

Calculated quantities
(Reproducing equilibrium
experimental data)

Metastable states
{Reproducing experimental
data and / ar
thearetica predictions)

Extrapolations
(Experimentally
unknown regions:
composition, temperature,
higher order systems)




Multicomponent System (Binary and more)
Gnggo (T, P, xl...xn_l) :Z 'xi OGISD +AG’:leal +AG§;€C€SS
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Where are the “ends” of the curve?

A 0 02 04 06 08 1.0 @ 0 02 04 06 08 10
X(CU)
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The “parts” of G of a mixture
Gngqo (Ta P, xl...xn_l) :Z 'xi OGZSD +AG::eal +AG§;€C€SS
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