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Stress gradient drives mass transport
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When does transition occur?




Stokes’s creep Herring’s diffusion
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How to couple creep and self-diffusion?
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Energetics

Define driving forces as energy-conjugates:
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Summary of equations
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Mechanistic pictures:
selt-diffusion and creep
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Injecting and emitting atoms

Deposition-induced compression Oxidation-induced tension: NiAl
(chemical potential excess) (chemical potential deficit)
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Thick substrate: stress generation
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Thin foil
lateral expansion/contraction
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Electromigration
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Electron wind vs. stress gradient
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Electromigration through a foil
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Nonreciprocal diffusion
The Kirkendall Effect

Molybdenum wire

Cu70Zn30 Cu

785°C, 56 days

Cu

v = velocity of a marker relative to fixed space
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Transverse constraint
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Co-evolution of composition and stress
Number conservation diffusion kinetics
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Summary

 Diffusion and creep are coupled
* Generate stress by
excess chemical potential
electron wind

nonreciprocal diffusion
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