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Eiffeltower

@ Built 1887-89
@ 10000 t steel
@ 300 m high
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Bridging the scalies

Sl space
100 atoms Coninuum Theory
Firiite-Element
mm — Modeling
1000 atoms (kinetic)
P b initio Monte Carlo
nm Molecular

DFT & Dynamics Corrosion
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Multiscale Modeling




@ How to treat random alloys@e

No translational symmeiry
Large unit cells
Temperature as variable

@ Stabillity of alloy phases

Intermetallic phases
Order / disorder
Mixed phases
Phase separation

Wanted ...
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Example: YBo A

V, [eV]
Ve 0.098
Vio -0.114
Vi 0.119
Vi -0.001
N 00T
Voo -0.006
i -0.021

Effective cluster interaction

ECI Cluster Expansion
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T=1600 K

Monte-Carlo Simu

T=1800 K
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@ http://
@ Tool for

 de Walle, M. Asta, and 6. Ceder , Calphad 26, 539 (2002).
alle, Calphad 33, 266 (2009).
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A happy rha’

@ In’rerfCIC.‘
@ Translates

| M Chakr'a
Comp. Phys.
&

Ty, J. Spitaler, P. Puschnig, and CAD
“Commun, 181, 913 (2010).
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Signalize MAPS ’ro genera’re a structure

Convert structure to WIEN2k format
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Optimize geometry by WIEN2k
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Create file energy
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ATAT@WIENZK.
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Script/Programme

cluster_expand.csh master script

read.csh creates inputs files from wien.wrap
latt_gen.f90 creates inputs files for Vegard
vegard2.csh implements Vegard averaging
str.out2xsf.sh [25]
correct.f90 convert str.out to WIEN2k struct file

init_ATAT.csh
inl_create.f90 }

. create the case. inl files for individual element
inl create.csh

inl.f90
inl.csh create the file case.inl (or case.inlc )
read_rmt.csh
vol_opt.csh |
vol_opt.f9%0
run_ATAT.csh
poly_fit.f

- shape optimization
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Inputi wien.w,

Variables Status

RKmax = 9.0 required
Ncomponents =2 required
Nspecies =2 required
Element = Al required
Z=13 RMT=2.2 required
Element =Ti required
Z=22RMT =22 required
Nk =13824 required
Error_flag=0 required
Nshape =3 required
Njobs =12 required
Vegard=1 optional
Inl_flag=1 optional
VASP_flag=0 optional
Pre-relax =0 optional

ATAT@
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Typical results

@ PrediC’re@_"

Without shap
0. R

0.4 0.6
Ti concentration x



Typical results

@ Predicted ground states for TiAl

With shape relaxation
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ATAT@WIENZ2K



@ Interface between ATAT and WIEN2k

@ Code available (P. Blahaq)

@ http://amadm.unileoben.ac.at/software.hitml
@ Reference:

M. Chakraborty, J. Spitaler, P. Puschnig, and CAD
ATAT@WIENZ2k: An interface for cluster expansion
based on the linearized augmented planewave method

Comp. Phys. Commun. 181, 913 (2010).
Have fun with if!

ATAT@WIENZ2K






