Simulation Modeling Sciences

CUBIT Fast-Start Tutorial
6. Geometry Tools
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Geometry Transformations

Simulation Modeling Sciences

Mode - Geomstry CD Click Mode-Geometry
DY = = @ Click Entity-Volume

'olume
* @ Click Action-Transform

Action - Transform Align Move the volume to align with
¢ = another entity
Th.ree-step Align the volume using the 3-step
Align method
Move Translate the volume a specified

distance and direction

Reflect Reflect the volume about a
specified plane

Rotate Rotate the volume about a
specified axis

CUBIT is Unit-less
Hint: Scale Scale the volume by a factor in x,

Use Scale to change Units y and/or z
Sandia
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Geometry Creation

Simulation Modeling Sciences

Command Panel

e = @ Click Mode-Geometry

m = (2) Click Entity-Volume

e (3) click Action-Create

N, < R

Action - Create

Geometry Primitives

a Brick

EBrick Dimensions

% [wadth) |1|:| |

Y (height) | |

Z (depth) | |

@ 9 Aoy Created centered at origin
Use transformations to position

Sandia
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Geometry Booleans

Simulation Modeling Sciences

Perform Boolean operations between volumes
Mode - Geometry

m - CD Click Mode-Geometry

== (2 click Entity-Volume
Ei]g@ + R (3) click Action-Boolean

Action - Boolean

i U= Al
@&@

() Intersect -

Intersect volumes
nice
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Bottom-Up Geometry Creation

Simulation M
(@) (@) © ) © ©

o
Start by @ Connect them @ Create a surface 4 Create a volume
defining with curves from a loop of from a closed
vertices curves set of surfaces

Mode - Geometry Mode - Geometry Mode - Geometry Mode - Geometry

@@@EEE A9F <=0 A9F==0D AT =D

Entity - Vertex Entty - Curve Entty - Surface e
3 o ]a 3 o[ ]+ & o] « & B/« &
Action - Create Action - Craate Action - Creste Rcton - Creste
3 =] Y
almE S = Re |"ﬂJ3li'.i§J?i§| .Jﬂi‘aéRiﬁ ajm % s 8=
& K
& Coordinates - i - @ 3@
X Coordinate |n | Build Using i Bounding Curves . a Bounding Surfaces -
e |D | © Vertex Ibs Curve ID(s) || | St “
Create On (O) Location and Direction [] ¥eep Originai
© Curve O Surface Vertex IDs || | @ 0 I:‘ Create Sheet Body
Curve ID ‘ | stech | [
e cor.. © 9 ® 9

@ 9 ﬂ'l ﬁagﬂiﬂl
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Web Cutting

Mode - Geometry

Tgg ¢ &

Action - Webc

A s e K E

¢ % =@

P

Coordinate Plane
General Plane
Plane Surface
Plane from Curve

Flane Vertex

Cut volumes using a loop i‘urfa':e
cone
Cylinder Radius

Tool

@ Mode - Geometry

EW - @ Entity-Volume
Entity - Volime

@ Action-Webcut

for web-cutting
Each brings up a
separate command
panel

Simulation Modeling Sciences

Web-cutting slices
through your geometry
creating additional
volumes

Web-cutting is most
often used to enable
sweeping
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Web Cutting

Simulation Modeling Sciences

Plane from vertices: Coordinate plane:

Example Webcuts

Result:

Cylindrical surface: Plane normal to curve:

@ Sandia
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Virtual Geometry

Composite Operation:
Combines surfaces together
Mesh is not constrained to intermediate curves
Used to improve mesh quality
Does not change the CAD model

Simulation Modeling Sciences
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Creating a Composite Surface

(1) Goto Geometry:Surface:Modify

Mode - Geometry

Entity - Surfacs

|

Action - Modify
|
@ X

A9F-~-=0

o R

1= R B

*R@

" cotaree

fql Collapse

H Composite surfaces I

i Regularize
Remove

i Separate
W simplify
[ split

A

Mode - Geometry

2A99-<=0D

Entity - Surface

N I

Action - Modify

a
@ X

¥ R

uil'xﬁ

/ ‘Composite |

Surface ID(s) ||

Select
(@ cCrest=

Max Surface Angle

() Dekte

Compaosite Bounding Curves

Keap Vertex 1ID(s)

M= Curve Angle

|15

‘ Virtual Geometry

@ 9

Simulation Modeling Sciences

@2

Select Composite

€)

Select Surfaces

Click Apply
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Geometry Tweaking

Simulation Modeling Sciences

» Surfaces can be moved or replaced
« Adjacent geometry is modified as needed
» Useful for
— Fixing problems such as gaps
— Feature removal
- To make sweepable
- “Real” Operation
— Changes the CAD Model Definition

Fillet Removed

Sandia
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Replace Surface

Simulation Modeling Sciences

@ Go to Geometry:Surface:Modify

Mode - Geometry Mode - Geometry

ATI - AP~ = (2) select Tweak

Entity - Surface

?_m S| * | Dol x| (3) Select Replace
}t R = 2= a-.i = €| & With Surface

o %
/o 0 e ‘ : (4) Pick Surfaces
e A < to remove
i ZZ::TI:;Z& Surface ID(s) ||
g e — — (5 Pick an adjacent Surface
gsmplify gﬁ“m |

J @ [ (® Click Apply
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Healing

Simulation Modeling Sciences
» Translating geometry into the ACIS format can be often
problematic

— Pro/E is less accurate than ACIS if you use the default
tolerances

— Gaps, overlaps, and internal inconsistencies are common
* The ACIS Healing Husk may fix many problems

B Click Mode-Geometr
99 - = D g
oo v (2) click Entity-Volume
Liha AR (3) Click Action-Modify
@\ e R e 4 ) Choose Heal from the
@ & dropdown menu
P e

wso [ /] {@
st ) Analyze Lists problems with the
selected volumes

I:‘ Make Edges Tolerant

[ Genere s AutoHeal Attempts to fix the

problems Natora
D 9 Apply CUBIT Basic Tutorial Laboratories



} Exercise - Knuckle
Simulation Modeling Sciences

Steps:
1.

. Heal the Model

. Remove details around holes

. Webcut, where necessary

. Imprint and Merge

. Mesh with a size of 1.5

O U1~ WN

Import “knuckle.sat”

Sandia
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