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About This Manual

« This manual is a tutorial demonstrating use cases for Winmostar V11.
« For those using Winmostar V11 for the first time, please consult Beginner's Guide.
« For those who wish to explore the details of each feature, please refer to Winmostar User Manual.

« Those who wish to practice the contents of this manual are encouraged to attend a training
session.

— Winmostar Introductory Training Session:This guide only introduces the operation methods of
the Basic Tutorial.

— Winmostar Basic Training Session:We will cover the theoretical background, explanations on
interpreting results, operational methods of the Basic Tutorial, and procedures for some
tutorials beyond the basic level.

— Individual Training Session:You can freely customize the training content according to your
preferences.

« If you are unable to proceed with the operations as outlined in this manual, please first
consult _Frequently asked questions.

« If your issue is not resolved through the Frequently Asked Questions, for the purpose of
information accumulation and management, please contact us using Contact page. Attach files
generated at the time of the issue and provide steps to reproduce the problem.

« The copyright for this document is held by X-Ability Co., Ltd. Any copying or duplication of the
content in any form without the express permission of X-Ability Co., Ltd. is strictly prohibited.
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Overview

« This tutorial demonstrates the procedure for tensile test calculations of Al crystal.

Note:

« The number of steps required for equilibration depends on the type of material and its
initial density.

« The method of interaction calculation, type of force field, size of the supercell, and
strain rate all affect the results.
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Preference of Operating Environment

« If you are using Winmostar V11.5.0 or later and are on a 64-bit environment, please
install and configure CygwinWM version 2023/04/05 or later.

— The CygwinWM version 2023/04/05 and later includes the recommended version of 64-bit
LAMMPS.

« If the above does not apply to you, or if you wish to use a version of LAMMPS other
than the recommended version, you will need to separately install and configure the
Windows version of LAMMPS.
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Operating Modes of Winmostar V11

V11 offers two operating modes: Project Mode and File Mode.
This manual focuses on operations in Project Mode.
For operations in File Mode, please refer to tutorial for version 10.

@ winmostar (PREMIUM) V11.5.6

File Edit Select View QM MD Solid Add-On TJools Window Help
L e~-0 -2 B R - © O [ [ @ sover MOPAC v M2
el 1.+ @ @ D & HD % reenm e 2 48 @& | Project Mode New Features in V11

¥ Recentprojects

Froject Status Project mode Tutorial & Manfgial

Users can manage jobs without having to
profact (5 Croate ew Project (30)- manage individual files.

forSetup

tohuens 0 crestenewproject (2)... : We generally recommend using this mode.

® Create new project (SMILES)...

¥ Project

e i‘j Create new project (Import File)...
Options

File Mode

Users explicitly create and manage
individual files.

The operational procedure is the same as
from V10 and earlier versions.

File mode (V10 compatibility mode)

D Create New File...
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A. Modeling of the System

For basic operations, please refer to LAMMPS Basics tutorial.
A. Click File | New Project, enter 'al elong' in Project name, and click Save.
B. Click Solid | Crystal Builder.

C. Change Crystal System to '[195-230]: Cubic', Space Group to '225 (Fm-3m)/, a to
'4.0495', and Element in Asymmetric unit to 'Al'.

D. C||Ck OK @ Crystal Builder - O X

File Edit View Tool
a b ¢ a* b* c*

aftice constant 4.050 4.050 4.050 50.000 90.000 90, Lattice

¥ 4.050 0.000 0.000 Crystal System | [195-230] : Cubic ~

W 0.000 4.050 0.000

" 0.000 0.000 4.050 Space Group 225 v Fm=-3m v
Setting 1 b

Lattice Constants

a b c
ength [4] 4049500 4049500
[ il T
Angle [deg] 90000000 90000000 90.000000
Asymmetric unit Add atom Delete atom
Element X Y 4
Al * 0.000000 0.000000 0.000000
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A. Modeling of the System

A. Click Solid | Generate Supercell.

B. Change a, b, c all to '10' and click OK.

@ Generate Supercell
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B. Execution of Calculation (Equilibration)

A. Select LAMMPS from Solver and open [¥ (Keyword Setup).
B. If prompted 'Some molecules do not have charges. Do you want to assign charges now?’
click No.
C. Choose Use parameters defined in external parameter file (for inorganic system,
ReaxFF or DPD) and click Next.
D. Change Pair Style to 'eam/alloy' and Potential File to 'Al_zhou.eam.alloy".
E. Click OK, and when 'Assigned force field parameters' is displayed, click OK again. _  _ |
@ Assign force field parameters = [m] X Seboct paramcter e
Choose how to set force field parameters
m LP‘MMPE " E ot ally sasicn paremeters (@) simulate inorganic system
MD P 'ﬁ.[:; Composition #molecules  Type _N Atom style HETE h
G H D':' ‘,fs Si216 1 General Pair style eam/alloy W
v | Repla gp,mg_sg _[/g Potentl fe Al_zhou.cam.aloy v
-:':USSIar'l 3 GAFF Exception...
Tem MW hem — _V (O simulate using ReaxFF
Gromacs SPCKE
Quantum ESPRESSO —
Towkes () simulate using Dissipative Partide Dynamics
Open editor after assignment Dump Now... () simulate using Kremer-Grest model
® gse %a;fneoegos) defined in external parameter file (for inorganic system,
(O Use parameters written in file opened on main window
(O skip parameter assignment
Cancel
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B. Execution of Calculation (Equilibration)

A. Change Preset to 'Crystal NPT Equilibration’.
B. Click OK, and after making appropriate settings in Job Setting window, click Run.

@ LAMMPS Workflow Setup - O x

Preset Crystal NPT Equilibration #ofJobs: | 4 D -

[[]Enable parameterfstructure scan = Config...

istjob +
Ensemble Minimize v 300. 1.

Simulation time [ps] |10. # of snapshots From parent

|:| Free boudnary condition Precision Medium o Details...

2nd job L
Ensemble NVT v  Temperature [K] 1,

Simulation time [ps] |10 # of snapshots Initial velodty | Random "
|:| Free boudnary condition Precision Medium v Details. ..

3rd job rg (e
Ensemble NPT(aniso) ~ Temperature [K] Pressure [atm] :l
Simulation time [ps] E # of snapshots Initial velocity | From parent
|:| Free boudnary condition Precision Medium v Details. ..

Reset... | [ tmport. ¥ [ Bwort.. |I(I_
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C. Execution of Calculation (Main Calculation)

A. Once the status of the work folders from workl LMP_MIN to work3_LMP_NPT
changes to END or END(-), click [¥ (Workflow Setup).

If prompted with 'Do you want to continue from previous run?', click Yes.
C. Select work3_LMP_NPT and click OK.

@

(@ select working folder - O X

Select the working folder which you want to continue the job from

¥ PI'D'FE‘IZ Mame Status Profile Output Location Desc
'III'urIiing Fﬂld ars |:I|:|n g] 4 waork! LMP MIN EMD Locyg)Job Local
{d- Op v L work2 LMP MNWT EMDr Local
Hame b workd LMP NPT END Local
& work1_LEP_MIN END
L work2_LMP_NYT END
L work3_LMP_HNPT END
< >
Action (work1_LMP_MIN)
< >
o ] o
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C. Execution of Calculation (Main Calculation)

A. Change Preset to 'Crystal NPT Production'.
Change Simulation time for 1st job to '20'.
C. Click Details---.

@ LAMMPS Workflow Setup — O X
Preset Crystal NPT Production 4 d) #oflobs: | + [ |1 .
Continue from work3_LMP_NPT [JEnable parameter/structure scan =~ Config. ..

ist job +

w

Ensemble NPT(aniso) emperature [K] Pressure [atm)] 1,

Simulation time [ps] hots Initial velodty  Fromparent 1

|:|Free boudnary condition edsion Medium W ‘ Details. .. <
Reset... Import... [¥ = Export... oK Cancel
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C. Execution of Calculation (Main Calculation) _

A.

B.

YU winmostar copyright 2008-2023 x-Ability Co., Ltd.

In LAMMPS Keyword Setup window, under
Basic tab, change Pressure control to 'xy'.

Move to Non-equilibrium(1) tab and change
the settings as follows:

A. Check Enable elongation.
B. Change Eng. Strain Rate to '0.01".

Click OK to close LAMMPS Keyword Setup
window.

Click OK in LAMMPS Workflow Setup
window.

In Job Setting window, adjust settings as
necessary and click Run.

LAMMPS Keyword Setup K

Preset v
Restraint '4 Additional Commands Manual entry Options
Basic Dutput Interaction Non-equilibrium (1) Non-equilibrium (2)
Unit/FormatN\ptential Temperature Coupling
Units metal v | Temperature [K]
Atom style atomic ~ Tdamp [ps] 0 1 '
Pair style eam/alloy v | [Juse berendsen thermostat
Force field/Potential file | Al_zhou.eam.alf \v Pressure Coupling
Run Control Pressure control Xy v
@ LAMMPS Keyword Setup — O X
Preset ~
Restraint Automatic Manual entry Options
Basic Advanced Output -equilibrium (1) Non-equilibrium (2)
Elongation SiAfulated Annealing
[ Enable elongation [“JEnable simulated annealing
[] affine transformation 300.0
Eng. strain rate

[1/ps]

Max eng. strain: 0,200 Pressurization

[JPreserve volume [C]Enable pressurization

Pulling 1.0133
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D. Analysis of Results

click on 'work4_LMP_NPT' and then click Energy plot in Action.

Options | Export csv & Open Excel.

Click Save in Save As dialog.

Once the status of the work folder 'work4_LMP_NPT' changes to END or END(-),

In Energy Terms, check Pzz and EngStrai, then click Draw, followed by clicking

¥ Project

N
Vi

N
Vi

Working Folders (al_elong)
Name

wor k1 _LMP_MIN
L work2_LMP_NYT
& work3_LMP_NPT
b workAd_LWP___

Do

Action (work4_LMP_NPT)

{1 coordinate (Initial)
4 coordinate (Final)
(&8 Log

Log (Extracted)
\ﬁ Animation

Options ¥

Status

END
END
END
END

A"] Energy plot

[* Radial Distribution Function
E‘ Diffusion Constant/MSD
[# Sscattering Function

[ Free Volume

ﬂ Show in Explorer

@ Energy Plot (al_elong.wmpjdata\work4_LMP_NPT\Imp.log) - |
T
LAMMPS Energies gergy erms
Pyz
0.0 = [[] v_GamMsurf
rd .
zggg v_EngStrain S E—p': ;ﬁ
-4000. v
-6000.0 ] E_coul
-8000.0 [J E_long
-10000.0 ] E_tail
-12000.0 E E_mol
= -14000.0 E_bond
2 160000 [ ange
' [[] E_dihed
-18000.0 [ e_impro
-20000.0 v_EngStrain
-22000.0 = B
-24000.0
-26000.0 [Block Average  Size:
-28000.0
-30000.0
-32000.0 .
00 20 40 60 80 100 120 140 160 180 200 CalcAve | []Calc Stdev and drift
Time (ps)
Reload
= = =
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D. Analysis of Results

A. Open the CSV file, plot the third column (engineering strain) on the x-axis and the
second column multiplied by -1 (Pzz) on the y-axis to generate the stress-strain curve.

18 -8228.36] 0.1948| 8228.356 5 . |
15 -8244.8| 1.95E-01| 8244.802 .

52 -8209.67| 0.1952| 8209.67 Chart Title

54 -8054.42| 0.1954| 8054.425 35000

56 -7850.76| 1.96E-01| 7850.764 20000

58 -7644.79|  0.1958| 7644.786 25000

1.6 -7458.95 0.196| 7458.945 20000 ;
52 -7466.25| 1.96E-01| 7466.25 15000

54 -7497.5| 0.1964| 7497.5 10000

56 -7379.35| 0.1966| 7379.348 —_—

58 -7314.43| 1.97E-01| 7314.43 o

1.7 -7253.35 0.197| 7253.351 . 0.D0E+00

72 -7114.64] 0.1972| 7114.639 o
74 -7109.18] 1.97E-01l 7109.182
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D. Analysis of Results

A. Return to Winmostar and close Energy Plot window by clicking Close.

Click 'work4_LMP_NPT' folder in Working Folders, then click |5 Animation in
Action. After a few seconds of processing, an area for controlling the animation will
appear.

Click (Align View to Y-Axis).
D. Click @ (Play/Pause) to observe the animation.

w

O

¥ Recent projects work4_LMP_NPT Input File (imp.data) ¥ Animation
Proiect Status . N=4,000 AM000 M=107,328 17251 < > Reload || Options¥
&l i, E Marked Order: 4000 - 1- 0 - 0 e ‘—IEI 1> | J\—‘
= Marked Atom: X= 3a7az7zv 36.654592 2= 38.766388 Speed ¥ Oooe | Open Viewer |
HE Length= 66.33 Lper= ‘ d
. . [vestePot=0ps |
- TIMESTEP 80 t= 008 ps
LA ~&’1} 3 TIMESTEP 160 t=0.16 ps
¥ Project X 70 XL /IN T TIMESTEP 240 t=0.24ps v
Working Folders (al_elong) . Options ¥ v ) ATAY ,r ARA N Frame | I
Name Status = 1A > a XASLA 4 Resut | |
wor k1_LMP_MIN END =) 4 % X
_LMP_ = b f L
= work2_LMP_NYT END YA O 7 )/\ X Plot Column ’ Custom Plot
“ work3_LMP_NPT END © v, S = 4
o  workd_LMP._. END A $ - b XA
% X XX X X / L4 s 4N
= N o3 T e e N N9
— 4 RN ><J S 28 & b4 r_ T 7 » Keywords
Action (worké_ LMP_NPT) ] & v RN STenYa iR 50 DL
Coocdne S N X ~ 3 % € p, ¥ Coordinates
,d te (Initial) AR WA KX 1 i 1 q\L/ p;
A Coordnate (Final) Y &% e R . d Format  (@)xvz (O2z-Matrix
= . : — : ¥ Elem X Y 2
@ Log KA UK
& a . 3933 Al 82.6019 36.7116 36.7885 7
Log (Extracted) IS e DU % 3934 Al 32.7230 38.7846 38.9417
e < F e 3995 Al 34.7409 38.8398 36.8132
& agimation | S0 )] Y4 4% V4 36.5277 38.7458
[ Energy plot 3. = 30276 36.
) APk
[% Radial Distribution Function X v, V Yoo A N4 T e vF 3 L
g‘- o e— jeld. £ yail Sy LADXDATKIX Dovtﬂan Dml]nm ClsoinDensty
< Scattering Function
= = a= 41153184 b= 41.216910 c= 41.017271 e "
s Voue alpha= 30.00000 beta= 80.00000 gamma= 90.00000 Coordnate (38.78272  |[36.654592 |[38.766388 |
& shownEs ‘ ] T+] s2% [|OptFeg 1 M v vl
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Finally

« For detailed information on each feature, please refer to Winmostar User Manual.

Indicates a character st

Winmostar User Manual Scenes from Winmostar Training Session

« If you wish to practice the contents of this guide, please consider
attending Winmostar Introductory Training Session, Winmostar Basic Training Session,
or Individual Training Session. (See page 2 for details.)

« If you are unable to proceed as instructed in this guide, please first
consult Frequently asked questions.

« If FAQs do not resolve your issue, for the purposes of information accumulation and
management, please contact us through Contact page, detailing the steps to
reproduce the issue and attaching any generated files at that time.
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