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Summary of the calculation process
1. Calculation of the stress-induced vacancy flux

				(S1)
in which xv = 7.4×10-4 is the vacancy concentration at the grain boundary, =1.74×10‑12 m2s‑1 is the vacancy diffusivity, σn is calculated using Linear Elastic Material module with stationary node.
Governing equations:

						(S2)

						(S3)

					(S4)
in which F is the body force per unit volume, σ is the Cauchy stress tensor, ε is the elastic strain tensor, u is the displacement and C is the fourth order of stiffness tensor. 
Boundary conditions:
Symmetry: the z axis is the rotational symmetry axis; the horizontal plane of z = 0 is set as the symmetry plane.
Boundary load: a constant stress with the magnitude of σ0 is applied uniformly to the top edge of the simulation volume (see Fig. 1 in main text).
Other input: the material is regarded as isotropic with the density ρ of 7800 kg/m3, Young’s modulus E of 165 GPa [40] and the Poisson’s ratio ν of 0.33 [40].
After the calculation, the z component of the stress tensor is taken as the normal stress σn.

2. Calculation of the Kirkendall vacancy flux
From eqs. 4 – 5,

 				(S5)
in which Js (solute flux) is calculated using the Transport of Diluted Species module.


Governing equations:

						(S6)

						(S7)
where xs is the concentration of the solute s (atom fraction), Js is the flux (atom∙m-2∙s-1) 
Boundary conditions:
Symmetry: the z axis is the rotational symmetry axis; the horizontal plane of z = 0 is set as the symmetry plane.
Concentration at the edge of the cavity: xs at cavity edge = 0.07 at.%.
Initial concentration: xs(t = 0) = 0.25, 0.5, 1, 2, 3, and 4 at.%
Diffusivity: 	 (in the bulk, i.e. )
		 (in the grain boundary, i.e. , n = 1 – 9)
		 (in the bulk, i.e. )
		 (in the grain boundary, i.e. , n = 1 – 9)

3. Calculation of the net vacancy flux
The net vacancy flux is the sum of the stress-driven vacancy flux and the Kirkendall vacancy flux:

					(S8)
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