Simulation Modeling Sciences

CUBIT Fast-Start Tutorial
1. Introduction

Sandia

Sandia National Laboratories is a multi-mission laboratory managed and operated by National Technology & Engineering Solutions of Sandia, LLC., a wholly Natlonal .
owned subsidiary of Honeywell International, Inc., for the U.S. Department of Energy’s National Nuclear Security Administration under contract DE-NA0003525. I.aburatones



Contact Info.
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00 Sandia National Laboratories: CUBIT Geometry and Mesh Generation Toalkit 7
[ + @ cubit.sandia.gov & [ Readec | (O]

- Bugs, enhancement requests:
— cubit-help@sandia.gov e e

- . e ,1 .
’ searer
* Mesh estions, CUBIT
In u I n , Lﬂhﬂlﬂlﬂﬂes About Sandia { Mission Areas ; Newsroom : Careers | Doing Business { Education | Contact Us
t . cusrt
community: e

News of Note:
Documentation

« 22nd International Meshing Roundtable

= [ Tutorlals. October 13-16, 2013 in Orlando, Flotida
cub l t @ S andl a gov - 1 + CUBIT 14.0 Released May 16, 2013
° e | + A Tutorial was held May 14-15, 2013.
Support

Passwords needed: The CUBIT Geometry and Mesh Generation
Toolkit

- L] |
o Downloads
- CUBIT is a full-featured software toolkit for robust generation
Developers' Pages

_______________ . of two- and three-dimensional finite element meshes (grids)

and geometry preparation. Its main goal s to reduce the
majordomo SCi co.sandia.gov wi e
complicated, interlocking assemblies. It is a solid-modeler-

based preprocessor that meshes volumes and surfaces for

“subscribe cubit” in the subject
« Cubit announcements :
— cubit-announce@sandia.gov

Many special purpose primitives.

CUBIT also contains many algorithms for controlling and
automating much of the meshing process, such as

* To subscribe, send an email to

majordomo@sandla gov with

“subscribe cubit-announce” in the
subject S —

= Geometry and Mesh Generation Toalkit. Licensed users may
(] e s I e - download the current release from this website.
n !
- -
—http: cubit.sandia oV
° ° °
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Important Info.

Simulation Modeling Sciences

* Please power off personal electronics!

* Please do not attach personal electronics to SNL owned
equipment!
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Platforms

/' Micms::fl
" Windows*?
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Downloads

Password

Sandia CEE
Linux LAN

Simulation Modeling Sciences

Windows (64 bit)
Linux (64 bit)

Mac OS/X (64 bit)

click on Downloads
Enter Password

Sandia: Your Kerberos password
Others: from Cubit License

Add /projects/cubit to your PATH
Type cubit at linux prompt.
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http://en.wikipedia.org/wiki/Image:Microsoft_Windows_XP_Logo.svg
https://cubit.sandia.gov/

Licensing
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Sandia Free, Site license in place
(Do not share offsite)

Other Government

Free.
Fill out online forms at cubit.sandia.gov/public/licensing.html
Pending approval from SNL licensing,
receive password to CUBIT Downloads
Share with colleagues in same organization
- All subject to license terms
Do NOT share outside of company/organization
1 Password = 1 point of Contact

Others/Academic

See csimsoft for license terms
http://www.csimsoft.com
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User Interfaces
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Command Line Graphical User Interface

M Cubit 10.2 (1) [C:\Program Files\Cubit 10.2\bin\cubit01.cub]
m Cubit 15.4b - C:/Users/Randy/Desktop/tutorial-images/knuckle.cub — O X

File Edit View Display Tools Help
DOEFF e~ @0 JPTIILIUARLAAIFITITFI@®@RE @
S@FPIQ o +—0F HEG LOdpS[RLYL=" £HSIAHMHAEE ST -

Model Tree & x

‘Command Panel 8 x
Current View | Full Tree v Mode - Mesh
Name @ - ‘@ =|B= m
@ Volumes
P Volume 1 1 D
P Volume 2 2
@ Volume 3 3 Entey
P Volume 4 a -
P volume s s @@ 7o @E
b Groups
BE Boundary Conditions I | A|—|+
4@ Materials A’
@ Blocks -
HE side Sets %
£ Node Sets

[ Boundary Layers

Gommand Line 8 x

: B Cubit>

s%s jowen Cubite (al
Currententity is Surface 39.
Current entity is Volume 3.

Cubit>cd "C:/Users Randy/Desktop tutorial-mages™

T T F T T sNEJou o . Current directory is 'C:\Users Randy\Desktop tutorial-mages\!
O e | Upalpeungits ant Seveangs\sjoven\Desktop 8 Rl ek ot
* Cubit>| -
ModelTree | PowerTodks \__commnd f\_emor f\_mstory < >
hlyl-decomposed.SAT \ oy /
d n;mgnsed.snl'" \Working Directory: Ci/Users/Randy/Desktop/tutorial-images. (=]
from the i

i
ing 20 ACIS Ent

Gonstructed 28 Uolumes: 1 to 2
Journaled Command: import acis “WiperPipeAssemblyl-decomposed.SAT"

CUBIT>

*Better Performance sInteractive, Intuitive

‘Power Users *More tools available
*Harder to learn/use *Easy to learn/use
Sandia
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A Cubit 15.4b - Cy/Users/Randy/Desktop/tutorial-images/knuckle.cub - u} X

Fie Edit View Display Tools Help

DEAFF 00 s 99 JTITIFILOPUARECRAQAIFEITr@ T HE
APIW o +—0OF HEY LEPSIRLYL="_ +ESIABMUAEES S -1 »

o Tres S p—— 5 x
Current View | Full Tree - Mode - Mesh
P B9~ =
e A9~ =
@ Volume 1 1
@ Volume 3 3 Entty
@ Volume 4 4 -
B Volume 5 s Do &L
& Groups
B Soundary Condions —
@ Vi |4 n|A—+
@ slocs -
B sceses % =
£3 Node sets

B Boundry Layers

Cubit> a
Cubit>

Current entity is Surface 35

Current entity is Volume 5.
Cubit>cd Ci/Users/Randy/Desktop/utorial-mages™

< > | | ourmaled Command: cd "C: Users/Randy/Desktoptutorial-mages™

Yy Cubit>] .
ModuTee | Povertoss ot ]\ erer J\ ey < >
Working Ditectory: /Users/Randy/Desktoptutriakimages )

CAD Model CUBIT
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A Cubit 15.4b - Cy/Users/Randy/Desktop/tutorial-images/knuckle.cub - u} X
DOEFF eee®~y 99 JTIFILIUAURCRRAPF EIITTO@REH @
SPIU o +—0F HED LEHPSiRLL=" YESPAHMUAEESY ST~

ot vieor | Full Tree

‘gsﬁm

B ~alL
#ld|n Al—|+
% W

CAD Model CUBIT

*Meshing Tools
*Geometry Creation
*Geometry Preparation
*Mesh Optimization
*Boundary Conditions
*Scripting

«Automation
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Modsi Tree

A Cubit 15.4b - Cy/Users/Randy/Desktop/tutorial-images/knuckle.cub
DOEFF eee®~y 99 JTIFILIUAURCRRAPF EIITTO@REH @
adIW o +—IF HEP LEPpsSIRLYL="

- [m) X

LR L E ELTETS A2 i

Command panel

‘gsﬁm

B ~alL
#ld|n Al—|+
% W

CAD Model

*ACIS
*STEP
*|GES
*Facets
«STL
*Exodus Il

CUBIT

*Meshing Tools
*Geometry Creation
*Geometry Preparation
*Mesh Optimization
*Boundary Conditions
*Scripting

«Automation

Simulation Modeling Sciences
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A Cubit 15.4b - Cy/Users/Randy/Desktop/tutorial-images/knuckle.cub - u} X
DOEFF eee®~y 99 JTIFILIUAURCRRAPF EIITTO@REH @
SPIU o +—0F HED LEHPSiRLL=" YESPAHMUAEESY ST~

Modsi Tree Command panel

- aA99-=H
a Be il
2 Beuncy Conivons #ld|n Al—|+
gsm % o

=31

B

aaaaaa

ModeiTree | PowerToos \__command \_Ewer J\_rsory /.
ing Directory: C:/Users/Randy/Des} orial-images

CAD Model CUBIT Mesh

*ACIS *Meshing Tools *Exodus Il

*STEP *Geometry Creation *Abaqus

|IGES *Geometry Preparation «IDEAS-Universal

*Facets *Mesh Optimization ‘NASTRAN-BDF

*STL *Boundary Conditions «Patran

*Exodus I *Scripting L S-Dyna
«Automation *Fluent
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Entity Types in CUBIT
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Geometry Entities in CUBIT

m Y A

Vertex Curve Surface Volume Body

Mesh Entities, which approximate geometry entities of same

dimension

Node Edge Face Hex Hex

b»

A

Tri Tet

CUBIT Meshes Vertices First, Then Curves, Then Surfaces, Then Volumes
(Advancing Front Paradigm)
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Meshing

Simulation Modeling Sciences

Surface Meshing

]
Wy

Trimesh
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Meshing
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Tetmesh
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Online Help

e ol Simulation Modeling Sciences

ubitDocs/help/ISSL!/WebHelp/cubithelphtm % | @ [} P Wi
mel[Lnkedin § DevWiki  Jia- csimsoft & Google Docs - Home O Fidesys-CUBIT

FY The Church of

] i ?
Home > CUBIT User' Manual 'ﬂ Tip Of The Day . X Command Panel n
e |
Use the mesh power tools to determine what entities can be meshed Mods - Geometry
Recul gmgg‘jlfy%ﬁ@w 3 | E t | 2 | The mesh power tocls are on the Tree View window, under the
- mesh tab.
o v =] [l = EH3
® Select the volumes or surfaces to analyze, or type all
.,.—?w _%'l'-m_ -—I * Press the Analyze button. . |
Feheeny S Ma Frivind Sal * The meshing autoscheme will analyze the entities and try B aicEne
Mame _J Echena to assign meshing schemes. Meshable volumes are shown
TH HaSchane 55 in green; non-meshable volumes are in red. The surfaces ¢ x
) ¥ qyvenay are gssigned colors based on scheme. To change these
. — : .—Q'S-,I.m-psd colors click the Options button.
CUBIT 15.4b User fliden] = Action - Creste

. e I ]
Documentation

- A quick overview of some of the main features and goals of the X R " 1l h ’E e = i
[ 0o et S Agai pravns - & X

CUBIT online help from Tip of the Day: Lots of valuable i L v
https://cubit.sandia.gov nuggets at Cubit startup Brick Dimereions

X (vidth) |10 |

@ Geometry - A des
jeometry from scratch, manipulating geometry in CUBH
geometry formats, etc

¥ (height) | |

2 (depth) | |

File Edit View Display Toolz @ Help User Documentation from
’ 0 __Applv
DD EFDF e CuhitHe'P<‘E:| the Help Menu (same as 2

BPIP - o - cobitTips } = online help)

Cubit Tutorials |

jodel Tree

— Command Panels: Help on
Current View | Full Tres . About SpeC|f|C Command
Mame Id

P Volumes cubit-help@sandia.gov
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