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(a) Normal grain growth

Number fraction
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(b) Abnormal grain growth
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OSTWALD RIPENING: THE LSW THEORY
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OSTWALD RIPENING: THE LSW THEORY
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The LSW Theory

The growth rate of a precipitate 1s equal to the atomic flux at the
precipitate surface.

The distribution of precipitate sizes 1s continuous.

Mass conservation in which the total volume (mass) of the precipitates
1s conserved.
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Particle size distribution function, f(s)
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LSW: diffusion
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LSW: reaction
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Reduced size, s = a/a*
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Ostwald Ripening Controlled by Diffusion
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TOPOLOGICAL AND INTERFACIAL TENSION REQUIREMENTS

No regular polyhedron with plane sides has
F — E +V=1 exactly this angle between its edges
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The Model of Burke and Turnbull

Burke and Turnbull modeled the grain growth process as occurring by transport of atoms across
the grain boundary under the driving force of the pressure gradient across the grain boundary.

More correctly, the chemical potential gradient across the boundary should be used.

v' the grain boundary energy y, is assumed to be isotropic and independent of the

crystallographic direction.

v' the grain boundary width ¢, is assumed to be constant.

dG

the average rate of grain boundary migration v, Vo=
(sometimes called the grain boundary velocity) b dt
driving force for boundary migration F,

boundary mobility M, V., = M
b b
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It is the parabolic grain growth law that has the same form as the

LSW equation for interface reaction-controlled Ostwald ripening.



