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Gradient of Solute in the liquid at the interface
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Instability Theory
Growth 
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Formation of Dendrites

When regular cells form and grow at relatively low rates, they grow perpendicular to 
the liquid-solid interface regardless of crystal orientation.

When the growth rate is increased crystallography effects begin to exert an influence and 
the cell growth direction deviates toward the preferred crystallographic growth direction.   
Simultaneously the cross section of the cell generally beings to deviate from its previously 
circular geometry owing to the effects  of crystallography
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Eutectic Growth



Regular and Irregular 
Eutectics

low entropy

High entropy

small VF large VF



Coupled Growth

Growth of plates depends 
on lateral diffusion

α

Solute
rejection

β

Solvent
rejection



Eutectic Diffusion Field

Boundary Layer Lateral Mixing



Inter-lamellar Spacing
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Curvature Effects
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Competitive Growth of 
Dendritic and Eutectic 

Phases




