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The Basic CUBIT Process
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O
Import the STEP file

- “piston.stp” from the
Im po rt S O I d Geometry Files-Basic

Model 8 directory
/

(1) File->Import

il Cubit 15.4b

File Edit View Display Tocls Help @ SeIeCt piSton'Stp
D Mew Ctrl+M n @ i Import File x

D Open... Ctrl+ 0 EE g « v 4 « CubitDocs » tutorial > fast-start v O | Search fast-start el
Save Ctrl+5
Organize ~ New folder = @ @
Save As... -
= Pictures # *  Name Date modified Type
3 = :
Recent Imports L0 ol [] piston.stp 3/22/2017 1116 PM STP File
[¥ Import.. N - DATAD) #
w Export... fast-start
images
Set Directory images ™ .
B File name: |pist0n.stp ~| |STEP (*stp *step) v
2 Ot/ ftutorial/HexMeshing/multi.cub ACIS (*sat *.sab)
. . IGES (*.igs *.iges)
3 On/Lftutorial/HexMeshing/FSM1.cub STEP (*stp *step)
. . AVS Files (=
4 O/ ftutorial/HedMeshing/MeshMatch.cub 4 Gene;ise:*(giv;)en)
5 [:/../HexMeshing/quad_refine.cub Exodus (*e *.exo)

Facets (*.fac)

STL Files (*.stl)

Patran (*.pat *.neu *.out)
I-DEAS (*.unv)

Abagus (~inp)

Exit

@ Set the file filter type
to STEP (*.stp *.step)

Sandia
CUBIT Basic Tutorial lNa%%org?tlnies



@ )
Import Solid

Fast-start directory
Model 1

J

Import the STEP file
“piston.stp” from the

ifiil STEP Import Options -.. ? X

[ ] 1gnere Bodies

[ ] 1gnere Free Surfaces

[ ] 1gnore Free Curves

[ ] 1gnere Free Vertices

Hesl On Impart

[ ] show Each While Importing
Separate Multi-Volume Bodiss

[] sert

|:| Create Group

Name:

[ ] 1mport As Artfact
Import Attributes

(D =] Finish

@ Select Finisr}%

il Cubit 15.4b - [m} X

File Edit View Display Tools Help

LoEFF ¢eeeds 9 JTITIFLILRESARAPFEIT? @
24FPFJU o +—0F HEG LOpsSiRLL=" LHPAFWMUAEES S+ TDEHEED

Modsl Tree. 8 X Command Panel & X

T —

Mode

> i Groups
> B8 Boundary Conditions
> @ Materials

@ Blocks

BB Side Sets

3 Node Sets

B Boundary Layers

Properties Page
Perform Action

Hhz e E=

Command Line & X

Reading STEP/IGES file 'D:/CubitDocs/tutorial [fast-start/piston. stp'... ~
Read 1 ACIS Enities from the input file

Constructed 1Volume: 1
Journaied Command: import step “D: /CubitDocs/tutorialfast-start/piston.stp” heal

Cubit>

Command _f\_Error_f\_mistory /|

Working Directory: Ci/Users/Randy/Desktop/tutorial-images )
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Command Panel

Mode - Geometry

al@kal

Acticd ebout
(=
&

1= KB

B X

AR
Entity - V!

=.©

g Coordinate Plane

Plafe SOrface
Plane from Curve
Plane Vertex
Loop

Sheet Extended From Surface
Cone

Cylinder Radius

Tool

L@

o

(2)

Simplify
Geometry

Cut the model into
quarters to take

~| advantage of

symmetry

Define and preview a
cut through the part

CD Click Mode-Geometry
(2 click Entity-Volume

@ Click Action-Webcut

4 ) Select Coordinate Plane
from the menu

@ Select volume (or
enter all in the field)

@ Choose Webcut
With YZ Plane

@ Click Preview to display
a preview of the plane

2 Sandia
CUBIT Basic Tutorial

Laboratories

Mode - Geometry

299 -=0

Entity - Volume

PSR

aEms e RE
Q| X

a Coordinzts Plane -

Volume ID(s) |a|| |

@ vz O =

Cutting plane
Preview

National




Mode - Geometry

9F-=0

&

Entity - Volume

PSR

Action - Webcut

amES s KB
& X

' Coordinate Plane -

Violume ID(s) |a|| |

N

(2)

Simplify

Geometry y

~

Cut the model into
quarters to take

.| advantage of
symmetry

il Cubit 15.4b

File Edit View Display Tools Help

- O X

COEFF ey 99 YTTIIILPUARCAQAIFAEITI® LT o

RdIJU o +—1IF

Model Tree F X

Current View | Full Tres

MName Id
> @ Volumes
> < Groups
> % Boundary Conditions
> Q Materials
@ Blocks
% Side Sets
E‘} Mode Sets
B Boundary Layers

HE® LEZdsiail="

~ Two separate and
unconnected bodies

AESAEMMAEENS S -

‘Command Panel 8 X

Mode - Geometry

a9F =0

Entity - Volume

4R

Action - Webcut

a|m g s RE

o|x

P coordnete plane -

@ vz O = O xr

Offset Value |U |

Volume ID(s) |a|| |

[ ] Retate Plane @ v O = O =
Ofetvaive [0 |
|:| Imiprint [ Rotste Plane
Include Neighbors < 5 ] 1mprint
Include Neighbors
[ e - .

Model Tree Powver Tools

[ Group Resuits

8 X @ ) Preview Apply

Performing webcut operation... ~
ing undo information. ..done

|:| Group Results

@ 0 Preview

Properties Page [

Perform Action

w2 % ED "]

Created volume(s): 2
(&) 1

Update
Modified/Created volumes: 12

Apply
Journaled Command: webcut volume all with plane xplane offset 0

Execute the f .

‘Command Error [\ Histery [
We b C u t ‘Working Directory: C:/Users/Randy/Desktop/tutorial-images @
command by Sandia
' CUBIT Basic Tutorial na
pressing Apply Laboratories
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@
Cut the model into
. . quarters to take
Simplify

.| advantage of

Geometry y Symmetry

Define and | @ cocrcinste piane
preview the

Second Cut Violume ID(s) all

through the O O =

mOdel Offset Value a

[ ] rotate Plane

I:' Innprint

Include Meighbors

|:| Mergs

|:| Group Results

(D 0 Preview

@ Change cutting
® x plane to the XY
™ Plane
K¢
Apphy

Cutting plane
Preview the Preview

cutting plane
Sandia
CUBIT Basic Tutorial lNaﬁm(lmes



@ )
Simplify
Geometry y

Cut the model into
quarters to take

.| advantage of
symmetry

P ceordinate plane

Volume ID(s) all

O v O =

(@ xr

Offset Value 0

[ ] Retate Plane

I:' Imiprint

Include Neighbors

I:' Mergs

|:| Group Results

@O Preview

Execute the
webcut by

X

pressing Apply

i Cubit 15.4b — O X
File Edit View Display Toels Help

DoE¥Feeedhs 09 JPTIITLILELCARAPFNITT@®@EEm
4FPIQA o +—0O% HEG LOps @il s HPABEMHUAEESY - TEHE ~

Model Tree (=4 ‘Command Panel J X
B p—
. aA9F~=0
i%!?i,“fgf‘ Four separate and B
> BE Boundary Conditicns .
> @ unconnected bodies |9‘|ﬂf E3
HE Side Set Action - Webeut
g s ame s Re
o %
"er\iﬂﬁphne v|
O O @ =
[ Retste Plane
< [ 1mprnt
O :::::e Neighbers
Model Tree Power Toolk

[] Group Resutts

e -~ 25 [@] © [Come [ ]
Perform Action
~

Performing webcut operation...
inform

EESQERE R e
W

d/C es: 1324
Journaled Command: webcut volume all with plane zplane offset 0

\_ command \_Eror f\_kstory /

Working Directory: C:/Users/Randy/Desktop/tutorial-images @
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N

(2)

Simplify

~

Cut the model into
quarters to take
.| advantage of

Geometry y symmetry

Modse - Geometry

A9~ =0

Entity - Volume

NAdIaES

a A Sy = B
& X

Volume ID(s) 234

|:| Kesp Lowier Geo

(D 0 Apphy

Rz

Delete 3 of the 4 volumes

@ Change from Action-

a3

a4

Webcut to Action-
Delete

Pick three of the fo
volumes from the
graphics window

Execute the delete
command by

pressing Apply

ur

CUBIT Basic Tutorial @
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O
Cut the model into
. . quarters to take
Simplify

.| advantage of

symmetry
N Geometry y

i Cubit 15.4b — m] X

File Edit View Display Tools Help

DOEXF e s 99 JTFTIIFILIAELCAQAIFEIIC® T E @
PIU o +—OF HEG LOP<SIRIL=: LHSAMMBAEES S~ DEE -

Modsl Tree g x Command Pansl g x
Current View | Full Tree - Mode - Geometry
~

’ AIF~=0
> @ Volumes
> & Groups Entity - Volume
> EE Boundary Conditions
> 43 Materials ‘ DH@H r H * H“

B Blocks

on - Delete
BE Side Sets fcken
B Mode Sets

CILIRTEN oL
& %

B Bou ndary Layers

Volume 1D(s) |2 34 |
[] Keep Lower Geometry

@9

<

Modsl Tres Power Took
Properties Page

Perform Action

iz @S

ut
\_commandf\_gmer f\_tsoy [

Working Directory: C:/Users/Randy/Desktop/tutorial-images |§|

Simplified model ready for decomposition Sandia
CUBIT Basic Tutorial @ lNan:]rg?(lmes




Mode - Geometry

AF9F~ =D

Entity - Volume

Do

ame s RE

Coordinate Plane ~

General Plane
Plane Surface
Plane from Curve
Flane Vertex
Loop

Sheet Extended From Swfacy
Cone
&C}rlinder Radius

N

3

Decompose
Geometry

~

Cut the model into
» sweepable volumes

/

4

Define a Cylindrical Webcut

(1) Click Entity-Volume
@ Click Action-Webcut

Select Cylinder Radius
from dropdown menu

Select volume (all)

@ Enter Radius 1.5
@ Select Axis as Vertex

Pair

Select the two vertices
as shown to define the
cylinder axis

g Cylinder Radius b

Volume ID(s) all

Radius 4

(@) value (7 From Existing Arc
Radius 1.5 |
Axis 5

() % Axs () Vector

() ¥ s (@) Vertex Pair

() zaxs O

Vertesx 11D |133

Vertex 2 ID 132

7) |

Center X, Y, Z

I:' Group Results

@ 0 Preview Apphy

Sandia
CUBIT Basic Tutorial Pﬂﬁmtllﬂes



’ Cylinder Radius

N

Decompose
Geometry y

@ )

Cut the model into
» sweepable volumes

Volume ID(s) |ﬂ||

Radius
(@) value () From Exsting Arc
Radius 1.5
Axis
() % fods () Vector
() ¥ s (@) Vertex Pair
() zaxs () Surface Normal

Vertex 11D |133

Vertex 2 ID |132

Center X, Y, Z |

I:' Group Results

® 9

Preview

Preview and Apply the

Cylinder Webcut

| Click Preview to see a
preview of the cutting

cylinder

Click Apply to cut the

volume

Webcut
Preview
W cubit 15. .4b
NOEYT 60005 69 Y9ITITLDURCAAIIEIT IO THE
APFIU o +—10IF¥ BHP LEHPSIRELL= dESABWMHNAEESS-DHEETD ~»
A9F ==&
]

CUBIT Basic Tutorial @

Sandia
National
Laboratories



a @ )
Cut the model into
Decompose  — sweepable volumes
Geomet
N .

Entity - Volumes

% R Define a cutting plane it ”

from a planar surface Volume10(5) |1
L Earl AL R & A0 Click Entity-Volume """ ’ml—@
[ ] Group Results ‘\/K
® 5 N14

Praview I Apphy

A7 Click Action-Webcut

@ Select Plane from
Surface from the drop

down menu
Plane Vertex - @ Select the volume to
Loap cut (all or 1
Sheet Extended From Surface ( ) 1 4
Cone 14 Select the surface

Cylinder Radius
Tool hd

as shown to define
the cutting plane

Sandia
CUBIT Basic Tutorial Paﬂ)rg;]tlmes
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' Plane From Surface

4 @ I
Cut the model into
Decompose  — sweepable volumes
Geomet
N Yy

Webcut
Preview

Preview and Apply the
planar webcut

Volume ID(s) | 1

Plane From Surface ID | 101

|:| Group Results

| @ Click Preview to see a
preview of the cutting

(Do Preview

plane

3

S

46 Click Apply to cut the
volume

Sandia
CUBIT Basic Tutorial lNa%%org?tlnies



@ )
Decompose
Geometry y

Cut the model into
» sweepable volumes

il Cubit 15.4b

File Edit View Display Tools Help

DOEXF eoe® s 90 JFTTIILPUARLCRAQAPFRITI® B E'm
AaPIQU o +—0F SHY LOpPSiRLL=" yHSIHMUAEENSS--TEE ~

Model Tree [0 ‘Command Panel F X
Current View | Full Tree v Mode - Geometry
S

‘ aA9F~-=0
> [ Volumes
> & Groups Entity - Volume
>HE Boundary Conditions
> 4 Materials ‘ OH¢‘H I H * H“

ﬂ Blocks

Action - Webcut
EE Side Sets "
ﬁ Mode Sets

BE Boundary Layers

a !‘fl

@ &

Re

|'P|me§urfzne v|

Volume () | |

[ sroup Resulis

@ D e | |

s
direction 2 girectio? A

<

sweep direction 3

Model Tree Power Tooks

Properties Page

Perform Action

Performing webcut operation. ..

h Q 9 E % x Preserving undo information. ..done n

reservin

Created volume(s): &
Updated (s) 1

Modified/Created volumes: 16

Journaled Command: webcut volume 1 with plane from surface 101

Cubit>

\_ commsnd f\_Erer [\ Hstory [

‘Working Directory: C:/Users/Randy/Desktop/tutorial-images

e

Sandia
Volumes are now individually sweepable  cuUBIT Basic Tutorial @ {‘:t;';“,ga',,.,,s
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Imprint &
Merge

mulation Modeling Sciences

/
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Imprint &
Merge

mulation Modeling Sciences

/

Volumes are independent -- by
default, will not share nodes
where they meet

Sandia
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Imprint &
Merge

mulation Modeling Sciences

/

Imprint

Sandia
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Imprint &
Merge

mulation Modeling Sciences

/

Surface 10

Surface 9

Sandia
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Imprint &
Merge

mulation Modeling Sciences

J

Merge

Volume 1 and 2 both
share Surface 9

Surface 9

CUBIT Basic Tutorial @

Sandia
National
Laboratories
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Imprint &
Merge

mulation Modeling Sciences

/

Volume 1 and 2 both share
mesh on Surface 9

Surface 9

Sandia
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Imprint &
Merge

mulation Modeling Sciences

/

Volume 1 and 2 both share
mesh on Surface 9

Surface 9

Sandia
National
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Imprint &
Merge

mulation Modeling Sciences

j

After

imprint and merge

volumes will share nodes at

their interface when meshed.

Sandia
National
CUBIT Basic Tutorial Laboratories



O

Imprint &
Merge

N

\ Connect volumes
together to ensure a
continuous FEA mesh
mi will be generated

j

Mods - Geometry

‘gﬂ S = Imprint and Merge

Entity - Volume the volumes
EF - (1) Click Entity-Volume

Action - Imprint and Marge

m A Sy % (@) Click Action-Imprint

o K @ and Merge
@ Select Imprint/Merge
2] 1mprinMerge Volumes M from dropdown menu

p Imprint/Merge Volumes

| Imprint and merge volumes @
P Un-imprint Volumes
B2 Merge Volumes @ Click Apply

g Unmerge Volumes

4 ) Select volumes

Mods - Geometry

aA99=-=0

Entity - Volume

PSR

Action - Imprint and Merge

A S e R E
® X

F!] Imprint/Merge Volumes

Volume ID(s) |EI|||
I:' Keep Originals \/\/ 4

I:' Group Results

@ 2 ?
®

Sandia
CUBIT Basic Tutorial Paﬂ)rg?tlmes




Mode - Mesh

A9~ =H
(D

<@ o+ &L
i A —|+
% | 6

Action - Intervals

Ll 2?2 @2 R

i > @ I

E_[ Automatic Sizing -

Automatic Sizing

Sizing Function

Geometry Adaptive

Set Schemes
& Intervals

Preview and set the
mesh size

@0 ®OOO

~

Define the meshing
schemes and the mesh
— size on the geometry
™| that will be used

Click Mode-Mesh

Click Entity-Volumes

Click Action-Intervals

Click Automatic Sizing Pree

from dropdown menu
Select volumes all

Check For Overlapping Surfaces

Apply Size Before Meshing

@

Drag the slider until the
desired resolution is set
(see preview in
graphics window)

Preview of
nodes on
the curves

Sandia
CUBIT Basic Tutorial Pﬂﬁmtllﬂes



@ Define the meshing

schemes and the mesh

Set Schemes — size on the geometry
& Intervals that will be used
/

Entity - Volumes

@ﬂ* % &L setthe Meshing scheme to
2 gl Al—|+ Automatically Calculate

fi, Automatically Calculate -

s @ Click Action-Mesh

- Select Volumes
Action - Mash

Click Automatically — [al

: Calculate from @ (kO S

i dropdown menu

@l
5

iR, Automaseaty Caiuite - @ Select the volumes
' (all)

10 Click Apply Scheme

Chel:k For Owerlapping Surfaces 1 O

Apphy Scheme Before Meshing

B A=
Etthr: meshing scheme auton Scheme: Mesh

._TUI'JFTH'_I'P

i Sweep
i Suggest Source/Target

i Tetmesh

B, TetPrimitive
h Sphere

SE Polyhedron

[ N |

Sandia
CUBIT Basic Tutorial Paﬂ)rg?tlmes



(6) A
Create the hex mesh

Mes h = on the volumes
(771 - N
-

fi, Automatically Calculate -

Select Volumes

all

® 9 Apply Schems

Check For Overlapping Surfaces

Apphy Scheme Before Meshing

Scheme: Mesh

CD Click the Mesh Button

il Cubit 15.4b — m] X

File Edit View Display Tosls Help

DOEUNYT 600~ B9 IITIILAIAELRAAISBITI ® BN s
PP o + OB HEG LOPSi@LL= %ﬁ@wxwwo—wﬂmmgﬁg 5 -

Model Tree 8 X Command Panel J X
S — e

“ A9~ =&

> @ Volumes I
> & Groups u
> BE Boundary Conditions
> @@ Materials 2 e
@ Blocks
EE Side Sets
3 Node Sets
[l Boundary Layers

Entity - Volumes

@+ @l
Al A — +
e

Select Volumes

[ail |

[0)R>)

(Chack For Overiapping Surfsces

Apply Schems Before Meshing

Scheme: Default

Sweeper Qutput: 0,000 seconds A
Generated 142 hexes for PRODUCT_ID1EC (Volume 5).
PRODUCT_ID1@C (Volume 5) meshing completed using scheme: sweep

Meshing time: 1.734375
Journaled Command: mesh volume all

Cubit:

Command Error N\ History /

Working Directory: C/Users/Randy/Desktop/tutorial-images @

Sandia
National

CUBIT Basic Tutorial Laboratories



@ I
Check
Quality

mulation Modeling Sciences

Element Shape Metrics

3 3 3 3 2

0.0 0.5 1.0

Worst Quality
e
OC
o.
“e
_‘.
Best Quality

-0.5
-0.5
0 ! o . o 0 0 ]
\/ 0.0 | 0.5 1.0
; Triangles

Sandia
. . National
CUBIT Basic Tutorial Laboratories



.u.ya;f @ \
l Check to see if the

C h ec k quality of your elements
are reasonable for

QU allty 1 analysis
I Y

i K

AP ~ =
N

Entity - Volumes

< |+ ek Display color-coded elements
= A — + based on the Shape quality metric

M, HE
= Click Mode-Mesh (7) Check the Draw
il ® . . Mesh Elements
= %ﬂ Click Entity-Volumes check box
§ oy s Click Action-Quality ‘@ Cli
ick Appl
Volume ID(s) |a|l pp y
S Select Volumes (all)
Summary Options a2PIU o + EI'! HE® .:'.Qd>w3@4a.=; 1H$Eﬁlt aﬁ(};ﬂ?%ﬂv'*m@ﬂii,ﬁ»

A9T-=u

0.984
B e e

0876 | |4 |1 |A|—|+

© ‘Combined Summary

Select the Shape
quality metric from the

dropdown menu

J Display Graphical Sumi
ormmm@ Check the Display =
Graphical Summary

'C““ ° check box

(] Print Text Summary

@ 0 Apply San-dia
CUBIT Basic Tutorial lNaﬁ:]n[;g:titlmes

() On= Summary Per Entity

|:| Fitter Element Quality Range

wwwwww

[ ] Fiter Using Element Quality Rank

© @A@@@




Apply

mulation Modeling Sciences

» Grouping of Elements with Common Properties
« Normally define elements with same Material

« Element can be in only one block

« Common element type (i.e. hex8, tet10, etc)

» Grouping of Quads on Hexes (3D),

« Edges on Quads (2D)

« Normally describe force over an area (ie.
Pressure loading)

« Side can be in any number of sidesets

« Grouping of Nodes

« Normally describe force at a point (ie. Point
source loading, constraint)

« Node can be in any number of nodesets

ndia
. National
CUBIT Basic Tutorial Laboratories




Designate where

materials and boundary
Mode - Anslysis Groups and Materisis Ap P Iy ., conditions will be
B . C .S applied on the model

LA9G-~-=H
©

Entity - Blocks

MWE% Define a Material Block with ID=100
K3

i R CD Click Mode — @ Select Volume
Analysis Groups and
T creste biock - Materials @ Select the volumes to
> [ N | add to the block (all)
seec @ Click Entity-Blocks
() Group () et .
2D 0% @ cikAction - Create (D Click Apply o create
@) @R
ok@) O edge 4 ) Enter Block ID 100
() wvertex () Mede
() Hex

(s) |all |

[ ] Allow Block \'@ icate Elements

[ ] Reset All Blocks r=E @
Sandia
& o — _ . National
- CUBIT Basic Tutorial Laboratories




Designate where

materials and boundary
conditions will be

= |

Hods - Amay=s Greups and e B.C.s applied on the model
A9F-~=H T Y.
HE Define the element type for
e Block 100 as HEXS8
oD E |
SEERTEL. ©
Bbck:[s} 100 Click Action — Element
() Nodes () Curves/Edges Type
() surfaces (@) Volumes
- @ Enter Block ID 700
. () Tetra
gm O rarss O pyrmis @ Select Volumes
T et ral () Pyramid13
O
O R AL Q) s 4 ) Select Hex8
(O Hexz () Tetrats () wedges
() wedgets CIle A /
O s (B pply
() Wedge20
O wedgezs

[] Reset Al Blocks Resst @ Sandia

- National
oK) CUBIT Basic Tutorial @ Laboratories




h
Designate where
materials and boundary
Apply .1 conditions will be
Mode - Anabysis Groups and Materials .
B.C.s applied on the model
API==H y.

Create a Sideset representing
a distributed load

(1) Click Entity-Sidesets
S 2 | @ Choose Action —

o ; kCD Create Sideset

Ol 3 O =ee @ Enter a Sideset ID of 1

) eroup (@R
4 ) Select Surface

In(s) 211 206 203
Pick the surfaces as

|:| With Respect To

wirt Surface

. shown where the

[] orector distributed load should
be applied
@ @ Click Apply

Sandia
@ 9 BIT Basic Tutora @Naﬁm'
CU asic Tutoria Laboratories



o
)

o
.\

)y
i

“"'.'t )
.

o

N
‘:‘o
ok

e

L ;;g‘,ﬂd’!u
A
e

S Create an FEA Mesh

Export | File to be used in
m{ an analysis
Mesh

s
I‘|

i

1l

far

i
e,

L
o

A
SN
i

N
[ ] H

e

-
R

» T TS
A
SO

,.
rr £
7

Lo

A

i
L
7
,,:,‘

L :‘
!
ol

Sl
R ey

Modea - Export

‘ ﬂ @ = |- m Export a Genesis file containing
DA

mesh, blocks and sidesets

Operation - Export Mash

% CD Click Mode - Export
@ @ Click Operation-Export Mesh

File: |qtr_|:|istnn.g L

@ Choose Genesis from the dropdown menu

Genesis

@ ﬁ - 4 ) Click Browse. Enter the file name
Export k 4

* “qtr_piston.g” in a directory of your choosing
I:I Advan

[ Foree Overvese @ Select Export All to export all block ids
(D 'f) Apphy

! (6) Click Apply

Sandia
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