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Interface energy of an alloy

@ The free energy of a — 3 two phases system per volume is
Ga = Qaf*(ct) + Qaff(c§) + G

@ There are excess solute atoms near the interface, and G** exists by
these atoms.
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Figure: Profiles of concentration within two phase system (a) With interface (b)
Without interface
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@ Total moles of solute at interface is given by

0 )
s = & (C(gj) — cZ)dm —+ QB/O (C(l‘) — Ceﬁ)dl‘

Um J—oo U,
@ The interface energy when the area of interface A is given by

7= S [ e) - o) + 2@ - e +

@ To conserve number of solute atoms,

i(cha + Q) + ¢ = L (cafla + c5Qp)

Um Um

or
(CZ — ca)Qa + (C% — 65)95 = —v,, I (1)
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e By Taylor's series, we take the first term

df*(ca
dc

fﬁ(cﬁ) = P (c%) 4 (e5— c%) dfﬂd(ccB)

then the interface energy is

df (Ca) Qs ( e ) df” (Cﬂ) G
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1 (ca) = 17(c0) + (ca = €3)

@ With common tangent condition, we have

XS

o= Z(Qa(cfx — ca) —i—Qﬁ(c% — C/B)>[f’ + I

e With Eq. 1,
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