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Verification of Critical Nucleation Size by Using Composition Gradient Method
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Fig.1 The NisAl precipitate particles formed by aging the Ni-Al com-
position gradient alloy at 973K for 10.8ks. The white solid cir-
cles in the photograph show the EDS measuring points of
solute composition, whose values are correspondingly plotted
in the insert figure.

86.4ks

o
o

1
125
1

composition (at%Al)
=
=

Local average
5 @

Fig.2 A microstructure formed by aging the Ni-Al composition gradi-
ent alloy at 973K for 86.4ks indicating that the precipitation
front moves toward the lower composition side with longer
time aging.
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Fig.3 A schematic illustration of the principle how to get the relation-
ship between equilibrium solute composition of precipitate at
the interface with the matrix, Ce, and the critical nucleus radius
of precipitate, r*.
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Fig.4 A relationship between the critical size of stable precipitate
and alloy composition for the Ni-Al alloy system aged at 973K.
The small solid circles show the radii of precipitates formed in
the vicinity of precipitation front for various aging duration. The
vertical dotted line indicates the coherent precipitation limit.
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Fig.5 Composition profiles of various particle radii calculated for (a)
Ni-12.35at%Al and (b) Ni-11.75at%Al, showing the critical
radius of thermodynamically stable precipitate r* =3.0nm for
Ni-12.35at%Al and r*=22.0nm for Ni-11.75at % Al.
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Fig.6 The critical radius of stable y’-precipitate calculated with alloy
composition.
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Fig.7 The relationship between critical nucleus size r*and the solute

supersaturation A ¢ for Cu-Co alloys experimentally obtained
by the present work (solid circle) and by previous works
(Aaronson and LeGoues'® (open circle)).
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Fig.8 Two typical energy barrier for precipitation nucleation.
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