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Curvature effect on equilibrium

e With adopting sharp interface assumption, the interface energy is

o= (5)
oA N1,Na,- T,p

@ The driving force for  — 3 phase transformation, Af, is

df*(ca 6A
Afyp=1"(cg) = f*(ca) = (5 — ca) fd(c ) +os

@ Under the equilibrium, when curvature o, we have

1(es) — 1ea) — (e —e) Ty o0 q)

df*(ca) _ df?(ca)

= const
de dc
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@ Assume that curvature and interface energy does not depend on the
concentration,

d(f7(cs) +or) _ d(f*(ca)) _ (f7(cp) +0k) = f*(ca)

dc dc cg — Ca

or

d(fﬂ(cﬁ)) d(fa(coz) - O-KV) o fﬁ(cﬁ) - (fa(ca) - UH)

dc dc cg — Ca

@ Without curvature, ¢ = 0, R = oo, under the equilibrium,

e (6% e e e dfa CZ
£6) - 17(e) — (e — ) TAB)
dfe(cs) _ df*(ch)
de  de
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@ The spherical 8 phase with curvature x, we express the concentration
at this situation as ¢f and cj.

K af kK K K dfa g
FB(c5) = £2(ct) = (c— ) d(cc ) bon—0 2)
df*(c) _ df*(cp)
de dc

e By Taylor series, we have

dfP(ct
() = () + T8

then Eq. 2 becomes

ey + LB cg)] _ [fo‘ () + L)

dOC K
— (cff — k) fd(cca) +ok=0
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e With assumption

K K (S] (<]
CB—CQ_CIB—CQ

we have
df’g (Cg) B dfﬁ (C%) B OK
dc dc c— g
df(ck) B df*(c8) 0K
de de g — 4
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o With assumptions

W) | d(s) | Er)

Finally, we have

Kunok (KHU)

dc de dc? (C; B C; )
cg — C% = K
(ceﬂ — cg) <d2ff3 (c%)/ch)
ch—cf = or

Phase-field model

(ceﬁ — cg) <d2fa (cg) /d02>
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