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1) Launch the Nanomaterial Mechanics Explorer Tool
 Loginto nanoHUB
« From My Tools on nanoHUB dashboard, search for “Nanomaterial
mechanics explorer” and launch the tool, or go directly to the tool at

https://nanohub.org/tools/nanomatmech/

My Tools on nanoHUB dashboard

My Tools

Recent Favorites All Tools

" Nanomaterial mechanics exploret| ' All Tools tab
Nanomaterial mechanics explorer \
Search for “Nanomaterial

Add a tool to your favorites by clicking a heart. Click the ) B
heart again to remove it. meChan|CS eXplorer

Launch the tool
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2) Front page and the default runs

* Four main options —tutorials for each simulation type coming soon

& input

Experiment: | Nanowire

Nanowire Material and Orientation: INickeI [100]
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1. Select the

0 Input

2) Run simulation

test type:

\ Experiment: lCrack Propagation

/

Crack Material: lNiCkeI 300K

2. Select
provided
example:

Crack
Propagation
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Dislocation
Dynamics

Nanowire Tensile Test

&

Advanced Options?: @ = |no

(The default
runs will
take 30 —
60 min)

3. Click Simulate to run
with the default settings

é Simulate = |
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(Advanced Options)

Nanomaterial Mechanics Explorer

0 Input

Nanomaterial Mechanics Explorer

ﬂ Input.

Experiment: |Crack Propagation

Crack Material: INickel 300K

Main Tab  Structure Details ] Thermomechanics Details ] Simulation Details ] Outputs Checklist ]

Create a new structure or use pre-huilt structure?:lBuild new

Crack v
Propagation
3
F

Choosing details for
the simulation Material

tAaterial ] kAain Structure ] rAodify Structure ]

Element or Alloy7: |Sing|e Element

Nanowire Tensile Test

|
Elements:lNickel -
=

Crystal Structure: |FCC

Lattice Parameter: |3.52.H. - |

Advanced Options?: @ — pm yes

With Advanced Options, all
simulation inputs are customizable ST
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(Uncertainty Quantification with Advanced Optlons)

Nanomaterial Mechanics Explorer

ﬂ Input

Nanomaterial Mechanics Explorer

ﬂ Input.

Experiment: |Crack Propagation

Crack Material: | Nickel 300K hain Tab | Stucture Details  Thermomechanics Details ] Simulation Details | Outputs Checklist |

Total Bun Time: |150ps

(- ]
: A
| A ACTEIEE
Opt|0ns, a” number SHENISHEE] Ensemhle:lﬁ Farameter Value:lgaussian j j

inputs can be input as
| a distribution to run

multiple simulations at [*]
once, automatically |

Mean: 150ps

Initial Temperature: 1
P g Std Deviation: |15p3 = |
o

Temperature Change: @5 [tosps
Stepwise change?. @ W

I
Choosing distribution
for Total Run Time

Advanced Options?. @ — pm yes

Simulate = |
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2) Wait for simulation results

Nanomaterial Mechanics Explorer

£ input

Running simulation...

Pd()tfas; Eit)()[]t Tou are running the Crack Propagation tool, the defawlt case Nickel 300K
r] We expect the run to take less than 60 Minutes
the

simulation
are shown
while it runs

7%
Running LAMMPS simulation...

Ahort |
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3) Explore simulation results

Result:| Stress vs Strain - @

A. Atomistic animations | o

B. Curves

C. Numbers i

Result[Atonisic Arimation (A Atoms) 1@ | Al ﬁ
Example Curve:

—
(i

i o S{ress vs. Strain p—
- -
“! 4 N Result: Elastic Moguius o @
**?tﬁi**"“ ALk &AML@L;.\G‘_ 110 | O |
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Frame =10

> .
D ] Options

Elastic Madulus (GP3)
2
L
]

Example Atomistic animation:
All atoms

Example Number:

I — Elastic modulus
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3A) Atomistic Animation (All Atoms)

Nanomaterial Mechanics Explorer SeIeCt reSU|t Wlth
s = drop-down menu

Result: IAtomistic Animation (All Atoms) )

Download the
current result

Result [atomistic Anima
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Direction{D10] (A}

Direction[100] (A)

] Options...
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3A) Atomistic Animation (All Atoms)

Nanomaterial Mechanics Explorer

@ input

Result:lAtomistic Animation (All Atoms) v| {

vew (9| 0| @) 0| @) S|

% frﬂ.468991112929

[_,2 O

A o [ooosesosorerss

< qz|-001179578300865

i :_ qw (0712009418777
A panlo
[ ) ypan =IJ

zoom |3.81469726563
_| Orthographic Projection

Can rotate,
zoom, and move
with mouse

Side-bar allows
changing all
animation settings




3A) Atomistic Animation (Defect Atoms)

o T—r—— 28| X Terminale | " Keep for laer Similar to All Atoms
@t output, but only shows
e[ Araton O Ao atoms of a different
crystal structure than
the bulk material

(Free surface)
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Diraction|100] (A)

Frame =0
F
Options...

1 result Clear

< Input ‘

Storage (manage)  CEEEEED
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3B) Curve (Stress vs Strain)

@ input E
s

Mouse-over values

Result: [Stress vs

train @

Result:lStress v3 Strain A, [ 0 |
{ o
Stress vs Strain |
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Result:| Stress ws Strain j @
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3C) Numbers (Elastic Modulus)
[ Sacercs Spime S e o S

@ input

Result: IEIastic Maodulus

(£
&l

110

= Q

(Calculated from
Stress vs Strain

[%

g curve elastic regime)

A

E 100 Elastic Modulus (GPa) # Result: |Stress vs Strain 41 @
2 100.209GPa @ #1

:

T
#1

Simulation

1 result

I u T u T
L 60 ! o .
Strain
esu
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4) Run another!

-n- XK Terminate | "™ Keep for later

N=namaterial Mechanics Explorer

Result:[Atomistic Animation (All Atoms) J S

<
=
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A ) AL L
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20, 4 6 eo 100

Direction[100] (A)

Frame =0 ;
]
I:i ] Options...

1 result Clear

Storage (manage)

UNIVERSITY

Run another
simulation to
compare to the
current results

Choose another
default run or change
Advanced Options
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4) Compare results (Default Ni & Ta runs)

@ input E

Result: IStress w5 Strain

i@
- 0
| o
Outputs can be
] compared by
" selecting “All”, or
; - ¥ ' examined individually

The selector bar

@ @: chooses the
primary result
Differences between

simulations are listed

< Input |
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Online simulations via nanoHUB:
Nanomaterial Mechanics Explorer

First-time User Guide: Extra tips

School of Materials Engineering & Birck Nanotechnology Center
Purdue University
West Lafayette, Indiana USA
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Errors!

The simulations

Nanomaterial Mechanics Explorer -n- X Terminate | "™ Keep for later m ay n Ot always
@ input E

work! Note the

e error in the tool, in

Nanomaterials Hechanics Explorer output file

e the nanomatmech

Created LAMMPS input file. O t t F' |
Starting LAMMPS simulation. .. u p u I e ] Or
LAMMPS simulation finished. .
Thermodynamic
Processing simulation d?ti. . 4 ) .
WARNING: No trajectory files were created. (postprocess. output a Output FI |e
.

ERROR: No thermodynamic information was created. Your simulation may not have run. (postprocess. output_all exit)

nanomatmech simulation finished.

ﬁnanOHUB RESOURCES EXPLORE NANOHUB-U PARTNERS COMMUNITY ABC /I SUPPORT Loggedin Help Search

Knowledgebase

Submit a ticket from
- the main page and
note the issue is
from nanomatmech.

Storage (manage) @l
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Nanomaterial Mechanics Explorer

@ input

Atom colors

-n- X Terminate

"W Keep

for later

Result:[Atomistic Animation (All Atoms)
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Blue: surface [

(Other atoms) <
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jlgrame=0

< Input

] Options...

1 result Clear

All atoms are
colored by their
local coordination
(not by atom type)

FCC atoms

BCC atoms

HCP atoms

L 60

PURDUE
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- Other atoms
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Origin marker

Nanomaterial Mechanics Explorer

@ input E

Result: lAtomislic Animation (Defect Atoms) :}
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Frame =0
d 4

D ] Options...
1 result Clear

< Input

Storage (manage)
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A single red
“atom” marks
the origin, but
IS not part of
the simulation
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Multiple simulations

Multiple simulations may Multiple simulations may
show some strange animation output different results,
views to accommodate each leading to some blank pages
Result: | Atomistic Animation (All Atoms) :II Resuli Stress vs Strain jE;,
g
- o
.9 | el
x L
o © :
(@Y e B
S |
o i
Result: | Atomistic Animation (All Atoms) -}' Resu\i Stress vs Strain jl;
() | o
(_.) | L
= O
G .S
S
5 5 2*
= e | (blank output)
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