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Experimental
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Background Modeling

hPPF
interface interface
v

Order
Parameter

Distance

Epotts = 43771 (1 — ds(iys(j)) Eor = [,(3IVC]?)dV
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Microstructural Representation
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Developed Models
Thermodynamics
The EoS is,

/ fodV+ / ~dS = / ﬁ)dvﬂc” / IV CI2dV+ports / ds,
S
which can be discretized

N

i=1

Fch,i = Z fo(qi, Gi) + 7CH|VC 1> + JZ(l

N
FPotts,i = Z ( (
i=1

folai, Gi) +J ) (1

— Os(i)s(j))
j=1

OF _ 85 _ sV iS

5c ~Vsc = 5cov =

Q 8mROr

j=1

Js(1)s(7))

270

R =

4T R25r




Developed Models Sharp Interface

Curvature and Phenomenological Eqns
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Developed Models Sharp Interface

Microstructural Evolution
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Developed Models

Grain Growth Results
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Developed Models Sharp Interface

3D Microstructural Evolution
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Developed Models
RIS: General Description

Sy b=
Saygb=—y,
L+ dp=J—J,

° Aatom

o Batom

Q = Defect
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Experimentally Observed
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Developed Models
Phenomenological Equations
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Developed Models

Radiation Characteristics

Low T /Intermediate ps
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Phase Evolution




Developed Models
Grain Growth Kinetics
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Developed Models  Had I
Nucleation at Grain Boundaries
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Developed Models

Concentration Profile
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Developed Models Swelling

Bulk Volumetric Swelling

Swelling simulated by a site exchange mechanism
Choosing a random direction

px = cos(¢)sin(f)  p, =sin(¢)sin(d)  p, = cos(f)

Essentially, “reverse” sintering [Garcia-Cardona, Tikare
(2011)]
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Developed Models
Stages of Percolation

Initial Microstructure (time = 0 MCS) Early Stage (4503 MCS)

Advanced Stage (23006 MCS)



Developed Models

Gas Bubble Swelling
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Developed Models

Bubble Evolution
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Developed Models

Initial Porosity of 5%

> Initial porosity has significant
consequences
> Percolation time significantly
reduced
tp:95%
perc ~ 0
tp:lOO% 33/0
perc
> Percolation happens with
smaller bubbles
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Current State
Outline

Current State
Coupling Models




Current State Coupling Models

Example of Swellmg
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Alternative Surface Treatment

Using the “true” definition of a curvature, we define it as

N VS
HSFZV'TI:V'<|V—S:‘>

and the solid fraction evolution is proportional to the Laplacian of
the curvature (x V2ks,), where surface gradient is given by

V.=V - V)

Vsks, = VR, — ﬁ(ﬁ . Vl'isf)
= (Vi + V] + V.k)rs,
— (nx7 + nyj + nzlA<) (n«Vx +nyV, + n,V,)ks,
= Al + Bj + Ck




	Background
	Experimental
	Modeling

	Developed Models
	Sharp Interface
	RIS
	Swelling

	Current State
	Coupling Models


