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Section llc

Asaro-Tiller-Grinfeld
Instabilities



ATG Instabilities

Asaro-Tiller and Grinfeld — A solid in contact
with its melt

Srolovitz — A solid in contact with vapour

Sridhar, Srolovitz and Rickman — a hard solid f
embedded inside a compliant matrix

Any hard surface Is thermodynamically unstab
as long as the phase In front of it iIs compliant;
lower wavelength limit of the break-up Is set by
Interfacial energy
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Thin film stabllity

Volume diffusion driven
|sotropic (Az=1)
Types of break-up:

Symmetric Antisymmetric

Depends o, the ratio of interfacial and elastic
energies, and. The break-up is antisymmetric
for highero.
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Symmetric onset
§=2

Onset (t=115000)

Break-up (t=122000)

Late-stage (t=143000)
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Antisymmetric onset
5=4

Onset (t=20000)

Break-up (t=25000)

Late-stage (t=34000)
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Linear stability analysis

Mullins-Sekerka volume diffusion driven instability
(including elastic stress effects): to obtainthe
maximally growing wavelength

Substrat:

A =~ 102 (analytical)
A =~ 97 (numerical)
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