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2 | Talking Points

1. Miscible phase boundaries

2. Atomistic modeling of interfaces

3. Calculation and verification of the defect structures

4. Examining the effect of defect presences |



1| Heterophase boundaries between miscible metals: U-Zr E#
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Atomistic phase boundary modeling strategy
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Example of atomistic phase boundary simulation
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Interfacial Defect Structure
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Identification & Verification



ion

ificat

ident

ion network structure

4476 A

DXA dislocat

8‘

87
s

o

J(\. o

o

Y 9ELETST

394 A

185

=
00

TETOTCTOTCTOT
0900090909090 9,

25000

o

o
T

3

»0050.050,00050

266.6468 A




Verification against disregistry analysis
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10‘ {001} disregistry analysis T
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1 ‘ {110} disregistry analysis
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12‘ {1l I} disregistry analysis

200

[
* 4 4 5,

F o> s 4 4w

b v v v « 4 4 A YV & p
v"ttlﬂ/“\"
R R K IR
}""/1.50‘411
SO S
V».."“Cl

w vy w » oy

b aadd N,

T T T T

BT v v v « 4

P v ¥ ¥ 4 =
> 3P vV Y/

-
(74

v w .- ®

¥
N

rw v o

P % 4 A & A\
A 4 A e & 4 A
A 9 .l; A A

/

-

»
v
[N

~
«

Disre

gistry Component (A)

80

70

20

10

x
oy ow > %,
x L] 4 + + i 7 = N
N vV ¥ VY~
” N, P T " S + 4 s A
~
F paw W TR R XK x4 2+ A = = A
x * % % K K & &+ * = o
wals = « & & - “ o oa o
» » § €« « & ¢ . B » >
* hpe & % - ) r >
L T ‘ y >
» W ok € x & * " 3 »  »
wm bl ¥ B on W w4 & K

0.5

o
IS

o
w

o
[N

e
=

o

0 10 20 30 40 _ 50 60
Position Along [110] (A)




by = e e e b i e e e e - ulm
T EES EA RS I I IS AT IE I ISR
Exxaxrrafewxxxxxrxrrrarlewwxcx|o
e}
lllll'ldlﬂﬂ’ﬂll'lll’dl x x
k x x x K K K W R XK KKK KKKKEKEKKN®ER®K® K |O
1 1 =
R R I IR
L EEEE R e CE L =
1 1 =
b6 6t bt e et ettt bbbt gttt
o M e e e s s |
1 4 L
ke o« x ko xox Mook ok okox ok ok ok ok ok ok ke ok ok
KK K K K K MK KK KKKEKKEKEKEKEKEMKKEKKEK|O
1 1 °
KK\‘K\JKRKR\K\\\\K\JKK x
‘«_v*«*u}k\kxw“««“‘}kk ‘0
o o o o o o o o
~ © wn < (2] (8] =
=
2
o
@
o
Lt
o
©
o
0
o
<
o
@
o
N
o
-
o
o

13‘ {112} disregistry analysis
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1 | Verification against quantized Frank-Bilby
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s | Quantized Frank-Bilby results

£ | di(A) | & | da(A) | & | ds(A)
{001} DXA 010] | 437 | [100] | 437 | - | -
{001} gqFB Conventional | [010] | 45.5 | [100] | 45.5 - -
{001} qFB Primitive 001] | 45.5 | [011] | 32.17 | [010] | 45.5
{110} DXA 001] | 357 |[110] | 506 | - | -
{110} qFB Conventional | [001] | 74.2 | [001] | 74.2 | [110] | 52.5
{110} qFB Primitive 111] | 42.9 | [111] | 42.9 - -
(111} DXA 112 | 66.7 | [121] | 66.7 | [211] | 66.7
{111} gFB Conventional | [011] | 60.0 | [101] | 60.0 | [110] | 60.0 |
{111} qFB Primitive 110] | 60.0 | [011] | 60.0 | [101] | 60.0
{112} DXA 110] | 37.8 | [111] | 61.8 i
{112} qFB Conventional | [021] | 49.8 | [201] | 49.8 | [110] | 78.8 ‘

{112} gFB Primitive 110] | 39.4 | [111] | 64.3 | [111] | 64.3 ‘



s | Visualizing quantized Frank-Bilby results
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Conventional Basis
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Comparing {001} dislocation network structures
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w1 Comparing {112} dislocation network structures

Primitive Basis
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0| Comparing {I |1} dislocation network structures

Primitive Basis
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» | {111} dislocation network deviations

Primitive Basis
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Mechanistic Effects of

Defect Presence
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Interfacial Energetics & Elastic Fields



23| Interfacial excess energies at different defect contents
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Particle Potential Energy (eV)

Particle Potential Energy (eV)
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Interfacial surface layer particle binding
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» | Dislocation presence generates elastic field

Per particle Eulerian-Almansi strain tensor
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6‘ {001} residual strain field
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L {110} residual strain field
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1 {I11} residual strain field
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{112} residual strain field
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3 1 Conclusion

* Constructed various misfit stacking phase boundaries
* Identified & verified characteristic interfacial defect structures

* Examined mechanistic effects of dislocation networks

* Interfacial excess energies

e Residual strain fields

* Adapt phase boundary models to intergranular fracture

* Link boundary features to decohesion crack growth



