Evolution of Solutions
Thermodynamics of Mechanical Alloyin
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Grain junctions powerful pinning
points for small grains, which are no
longer topologically independent
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For a random mixture, number of
configurations given by:

(Nam o), + x/mB>)!
(N.L=aljm,)! (Noajmpy)!

m , = number of atoms per particle of A

mp = number of atoms per particle of B

N, = Avogadros number









Classical theory for
entropy of mixing

AS,,
= (1—2)In{l - 2} + zIn{z}
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Solution-like behaviour when particles
about 1000 atoms 1n size
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Gibbs free energy per mole
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Concentration x of B

Paradox at concentration
extremities vanishes in the
discrete model of concentration
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Bhadeshia and Harada, 1993



Scifer, 5.5 GPa with ductility!

Kobe Steel
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Amorphous phase formation during
mechanical alloying of Cu and Cd powders

....contribution from Cu/0 interfaces, and
accompanyling increase in free energy, provide
additional driving force for amorphisation....

Zhang & Massalski
Metall. & Mater. Trans. 29A (1998) 2425
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