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Planar S/L interface

® Plane front solidification of
dilute Sn-Cd. The interface is
maintained as a sfable plane.
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Condition for dendritic growth: interface instability

- -

¥ 5
b S yidio Jad 5l b )5 sl
AT (x)=T,(x)-T(x) 0wy ) Al go 0
Stable interface: planar growth 2 .39“,

A B
Solid . .

Unstable interface: dendritic growth

aler & &,y JUat
galo & > Jizit v

’ “

adiabatic
zone

cold zone

Example 1: Bridgman-Stockbarger crystal growth

v B

Solid

Single-
component
system

¥ =




VY/OV/YFYS

Example 1: Bridgman-Stockbarger crystal growth ¢
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Example 2: Solidification in a supercooled liquid
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Figure 10-16  Tne cooling curve for an isomor phous al oy during solidi‘ication. We assume
thzt cooling rates ere low so that thermal equilibriurr is maintained at each tempe-ature. The
changes i1 slope o7 the cooling curve irdicate the iquidus and sol dus tenperatures, in tais
case, for a Cu-40% Ni alloy.
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Figure 1.11: SOLID/LIQUID EQUILIBRIUM. In order to simplify the mathematical
treatment of solidification processes, it is generally assumed that the liquidus and
solidus lines of the phase diagram are straight, and therefore that the distribution
coefficient, k, and the liquidus slope, m, are constant. The characteristic
properties of the system are defined in the text (equations 1.8 to 1.10).
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Figure 10-17  The change in structure of a Cu-40% Ni alloy during nonequilibrium

solidification. Insufficient time for diffusion in the solid preduces a segregated structure. 27
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No diffusion in solid, complete diffusion in liquid: Dg=0, D; = o0
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Partial (back) diffusion in solid, complete diffusion in liquid: Dg > 0, D; = o0
Limited diftusion in solid and liquid: 0 < Dg # D; < o0

No diffusion in solid, partial mixing in liquid: Dg =0, convection in liquid
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