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1. BEE | BRELFTED)VIT B,
2. Cubic 225 Fm-3m. a=4.0495 A . (0.0, 0.0, 0.0)[CAINEMINT-FEREERKT S,
3. OK&V)vwo9 5,

Crystal Builder — O *
File Edit View

a b c |a® b* c*

Lattice constant 4.050 4.050 4.050 30.000 30.000 30.000 Lattice

[T+ 4.030 0.000 0.000 Grystal System | [195-230] : Gubic v

Ty 0.000 4.050 0.000

T 0.000 0.000 4.050 Space Group 225 w Fm-3m w
Setting 1 v

Lattice Constants

a b ®
Length [£] |4.0495 4049500 4049500
] # T
fngle [deg] 90.000000 40000000 40000000
Add Remove
Atom X L Z
Al 0.000000 0.000000 0.000000

] + 100%
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@ Generate Supercell
Wiew

a b c |a*¥ b%¥ c*
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4.050
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Generate Supercell
C a b C
10 - /|10 210
a
N
¢
N
Lattice Constants
4050 4.050 4050 90.000 90.000 90.000
Tranzlation Wector
4050 0.000 0.000
0.000 40850 0.000
0000 0.000 4080
Humber of Atoms (displayed)
4631
- (] + 100%
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1. VILIN—ENSLAMMPSZEIRL. (M (F—I7—F&E)ZV)vIT 5,
2. Resetx/!)vU9 5%,

B2 Lammps setup

[ Extending Simulation Preset | Minimize (fast) ~  [ImP1
Basic  Advance Output Interaction Mon-equilibrium (1) Restraint Automatic Options Force Field

Units real ~ 20 Ensemble

Atom Style ful «|  #0of Time Steps

MOPAC v

MOPAC

GNDO/S
GAMESS
Gaussian
NWChem

minimize

300.0

1.0

IS0

Pair Style lifcut/coul long ~ | Total ime [fs]: NfA i .
| ¢I Generate initial velodty i
Constrain hydrogen atoms
-

units real
atom style full
-C6H5  -CH3 iy ppe
box tilt large
pair_style 1j/eut/coul/long 10. 10.
pair_modify mix arithmetic

special_bonds  amber
bond style harmonic
angle_style harmonic
dihedral style charmm

Gromacs

Cluantum ESPRESS0

improper_style owff
read_data %DATAFILES
neighbor 2.0 kin
neigh_modify delay 0O
kspace_style pppm le-5
kspace_modify order 4

dump 1l all custom 100 %DUMPFILE% id type xs ys =s ix iy i=
dum 2 all xtc 100 %XTCFILES
>
Save as Default OK Cancel Run
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1. PresetlZNPT (fast)Z:EIRT 5,

2. Units|Zmetal. Pair Style[Zeam/alloy. Potential File|ZAl_zhou.eam.alloy.
Pressure ControllZxyzZ$&E L . Generate initial velocity[ZFTvo% A5,

3. RunZxVv09 %, I7AILH%al101010.datal L THRET D,

EZ Lammps Setup - m] b4
[CJExtending Simulation Preset NPT (fast) 1
Basic ce  Output Interaction Mon-equilbrium (1) Restraint Automatic Optl

metal ~ | Time Step [ps] 0.002 Ensemble npt ~

Temperature [K] 300 i)

Pressure [bar] m m 1 013 1_
Pressure Control
Constrain hydrogen atoms |

atomic R # of Time Steps

Jalloy ~|  Total ime [ps]: 10

Al_zhou.eam.alloy

units' metal
atom_style atomic
boundary PEEPE
box tilt large
read data SDATRFILES
pair_style eamfalloy
pair_coeff * % Bl zhou.eam.alloy SATOMTYDPES%
neigh_modify delay 0
dump 1 all custom 100 $DUMPFILES id type xs ys =5 ix iy iz
dump 2 all xtc 100 %ETCFILE%
welocity all create 300.0 12345
£fix 1l all npt temp 2300.0 300.0 0.1 tchain 2 x 1.0133 1.0133 0.1 v 1.01233 1.0133 ¢
fix 2 all momentum 50 linear 1 1 1
wariable FamNsurf equal lz*(pzz-0.5% (pxx+pyy) ) *100000/1el0*le3
thermo_style custom step time temp pe ke etotal enthalpy press vol demsity 1lx ly lz pxx py
thermo 10
timestep d.002
run 5000
W
< > 1
Reset... Load... Save... Save as Default OK. Cancel
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. BREE

M (F—D—F&E) 0909 %,

Extending Simulation[ZF v 7% AL, # of Time Steps/Z10000,
Pressure ControllZxyZ 157 L . Generate initial velocity D FT v % 49,
Non—equilibrium (1)27 T. Enable elongation|ZFTv9% A L.

Eng. Strain Ratel|Z0.01Z A 719 3,

Runz2)v99 %,

LAMMPS Setup — O ®
Extending Simulation Preset NPT (fast) v Omer 1

Basic  Advance Output Interaction Mon-equilibrium (1) Restraint Automatic Options Force Field

Units metal ~ | Time Step [ps] 0.002 psemble npt ~
Atom Style atomic B # of Time Steps 10000 K1 300.0

Pair Style eam/alloy ~ | Total ime [ps]: 20 Pressure [bar] 1.013| [1.013| 1.013
Potential File Al_zhou.eam.alloy [ Generate initial velodty Pressure Contral | xy V<

[ 1Enable simulated annealing Enable pulling

[

Enable elongation
Affine transformation
Eng. Strain Rate
[1fps]

Max Eng. Strain: 0.200
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1. (TRILX—Z)ZV)vIL., TIAILTEIEN D T71ILERL,

V. fEERARHT

2. Energy TermsDPzz&EngStrail ZF v/ % AL, Draw/R 2 39,
3. Options | Open Excel&%')v99 5%,

E Energy Plot — O x
- Energy Terms ™
LAMMPS Energies
o O ryz
-2.0004 % Pzz [ cammisurf
4,000 EngStrai [ £_pair
-6,000 . [ E_vdwl
-8,000 ks [ E_coul
-10,000 / ] E_long
-12,000 . f [ E_tail
— -14,000 ~ { (1 E mol
S -16.000 ~, { [ &_bond
" -18.000 ‘a\ ] E_angle
-20.000 iy [] e_dihed
-22.000 \"\. ] E_impra
-24,000 G , EngStrai v
-26,000 e, | < \ll_ >
-22,000 L J
-30,000 {\‘d-,, [ ]Block Average  Size:
-32,000 "
0 5 10 15 20
Time (ps)
Calc Ave
X Axis Autoscale 0 20 [ ] Logarithm Refresh
¥ Axis [7] Autoscale -32195.0 4151435 []Logarithm Draw
N N
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V. #ERAEMNT

CSVZRZE . xBIZ3HAT LB (TEUVITH). vEl (Pzz) I22h5 LB IZ-1Z28#MT 1=
METOvRT BE. S-SHIFEMNEFOLNS,

A B C D E F G H ] K
1 0 310.7579|-1.04E-151 -310.7588
2 0.02 3360668  0.0002| -336.967
3 0.04  415.144]  0.0004| -415.144 i E-EaYE
A 0.06 2729435  0.0008| -272.943 .
5 0.08 100.5102] 0.0008| -100.51
30000
6 0.1 -106.533 0.001| 106.5328
25000
7 0.17 -220.986 0.0012| 220.9859
20000
g 0.14 -5.00082] 0.0014| 5.000819
g 0.16 222.2865| 0.0016| -222.287 LaHaa
10 0.18 89.6184% 0.0018| -89.6185 A0ono
11 0.2 -432.158 0.002| 432.1585 =m0
12 0.22 -088.87| 0.0022| 988.8695 o
-5.00E4Q2 0.00E+00 5 00E-02 1.00E-01 150E-01 2.00E-01 2 B0E-01
13 0.24 -1062.35  0.0024| 1062.352 -5000
14 oy 0.26 -583.986]  0.0026] 583.9855
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1. OS2z o ) &EHRAR) 0990,
T4 ILFCEIREI N BHdata, dump 771 ILZERH<,
2. Wl YEA A RMDRR)ZD)VIT 5,
3. » (BH)T 5L, RGHAFELET HRFHLRHIEIZHETETES,

A(P) O™ MD

&S TFrRAVA) U-Wm Fa-RUTIG) 42E0W) AJLFH)

ERD EEZON

@ Elf | ELAMMPS v ¥ &‘ @ B:ﬂ @Ammﬂtlon — m} X

o

| File Control Tools

@ @ D H % % © o3 | cais | oo

[T] *inmostar N=4,000 AMO00 M= 107,326.16
Marked Order: 4000 - 1 - 1500 -1

oo Marked Atom: ¥= 34.4528 V= 35.3326 2= 454595

BB | engths#47.137 Angle= 17.341 Dihedral= 0 Lper= 0

rho= 2.524 gfcm~3
a= 37.342 b= 36.559 c= 49.311
alpha= 90.000 beta= 90.000 gamma= 30.000

W8 ...9%¥UserData¥al 1010 10_Imp_tmp¥imp_tmp.dump

TIMESTEP 7300
TIMESTEP 8000
TIMESTEP 8100
TIMESTEP 8200
TIMESTEP 8300
TIMESTEP 8400
TIMESTEP 8500
TIMESTEP 8600
TIMESTEP 8700
TIMESTEP 8300
TIMESTEP 8300
TIMESTEP 9000
TIMESTEP 9100
TIMESTEP 9200
TIMESTEP 9300
TIMESTEP 9400
TIMESTEP 9500
TIMESTEP 9600
TIMESTEP 9700
TIMESTEP 9800
TIMESTEP 9300

(TIMESTEP 10000

w

Result |

Plot  Column (4 ~ || Excel

LAMMPS
~ Reload

Open Viewer
Export... ¥

Close
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