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1. Why contiguous meshes? How does Cubit
enforce contiguous meshes between parts?

2. What are the difficulties with generating
contiguous assembly meshes?

3. What are the tools in Cubit that will help me
identify problems early?

4. What are the tools in Cubit that will help me fix
the problems?
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Contiguous Meshing Exercise 1

Simulation Modeling Sciences

Import “contig_exercise1.sat”.
Mesh the brick with size 1 and the cylinder with size 0.5.

Issue the command “draw surf 1 8” at the command line
and notice mesh is not contiguous.

Delete the mesh.
Imprint and Merge the two volumes.

Set the sizes on the volumes again as imprinting may
have destroyed mesh settings.

Mesh the volumes.

Issue the commands “draw vol 1” and “draw vol 2” to
examine the mesh where the volumes touch.

CACACNCIONCRSIC

Turn mesh visibility off, turn surface labels on, and reissue
the commands “draw vol 1” and “draw vol 2”. Notice the
shared surface at the interface between the 2 volumes.

(o
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Contiguous Meshing Exercise 2

Import “contig_exercise2.sat”.

Mesh the brick with size 1 and the cylinder with
size 0.5.

Issue the command “draw surf 1 8” at the
command line and notice mesh is not contiguous.

Delete the mesh.

Imprint and Merge the two volumes.

Mesh the volumes with the same sizes as before.
Did you get what you expected? Why or why not?

Was there any output from Cubit that would have
led you to expect the result you got?

Hint: Measure the distance between vertex 1 and
surface 8.

Simulation Modeling Sciences
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Gaps

Simulation Modeling Sciences

* ACIS has a default geometric tolerance of 1e-0.
* Entities are not “touching” unless they are
closer than 1e-6
 Positions in space are not considered the
same unless they are closer than 1e-6
 Imprinting in Cubit is done using the ACIS kernel
and therefore will not occur unless entities are
within 1e-6 of one another

Continue with Exercise 2 by doing the
following: move the cylinder 9.9e-6 in the

@ negative z direction (the measured distance
between vertex 1 and surface 8 should
then be 1e-7), delete the mesh, redo the
imprint/merge, and remesh.
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‘ Contiguous Meshing Exercise 3

Simulation Modeling Sciences

Import “contig_exercise3.sat”.

Imprint and Merge the two volumes.

Mesh the volumes.

Did you get what you expected? Why or why not?

Was there any output from Cubit that helps shed
light on the results?

Hint: zoom in on vertex 14.
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i Volume Overlaps

* VVolume overlaps usually create sliver geometry
during imprinting

* ACIS has some “remove sliver” capabilities to
prevent slivers but only within some tolerance

Simulation Modeling Sciences
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‘Contiguous Meshing Exercise 4

Simulation Modeling Sciences

Import “contig_exercise4.sat”.

Imprint and Merge the two volumes.

Mesh the volumes.

Did you get what you expected? Why or why not?

Was there any output from Cubit that helps shed
light on the results?

SECISASAS

Hint: zoom in on vertex 15.
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Summary of Adverse Effects of
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Gaps/Overaps/Misalignemnts

Simulation Modeling Sciences

» Gaps
* Imprinting fails to occur and volumes are not
connected at a merged surface
* Volume Overlaps
 Imprinting creates sliver geometry resulting in
poor mesh quality
* Volume Misalignments
 Imprinting creates sliver geometry resulting in
poor mesh quality

Unfortunately, if you haven’ t looked for
these problems you may not even know
they exist until your analysis run!
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Tools for Finding

Gaps/Overlaps/Misalignments

Manage

model
Max Gap 0005
Max Gap Angle 5

Auto-update

Use the button below to detect any gaps or overlaps in your

: Gap/Overlap
B @2l A Tool in ITEM

Manage Gaps and Overlaps

Entity 1D Dist
4 Gaps (1)
aPairl-8  led
Surfacel
Surfaced
Solutions
Possible Solutions
Extend surface to su
Extend surface1 to su

Fine Tune Merge Tolerance

Use the search tool below to look at the proximity of entities
on different volumes, This will help you determine if the merge
tolerance you have chosen will result in the merges you want.
Any entity pairs that are doser than merge tolerance will be
imprinted and merged.

[¥] search for near vertex-vertex pairs

Search for near vertex-curve pairs K

[T] search for near vertex-surface pairs
Search Range

Min 0.00001 Max 0.1
Search Results
Entity ID Entity Data
4 Vertex/Vertex Pairs (1) Distance
> Pairl - 14 001414214
4 Vertex/Curve Pairs (2] Distance
> Pairl5 -4 0.01000000
> Pair13-1 0.01000000

Proximity
Check Tool in
ITEM

Imprint/Merge + Overlapping Surface
Check in ITEM

ITEM

Imprint/Merge + Small Feature Tool in

Geometry-Based

Simulation Modeling Sciences
Action - Quality

e R H &
=

Coincidence Check

e - Quality
a g2 x A
=

Model Edge
Check

/

@ Model Edge Check -

9 Coincidence Check

Type of Coincidence Check
(@ Coincident Nodes

O ‘Caoincident Quadrilaterals/F

Coincident Triangles Hex ID(s) || |

— |:Fea1ure&ngle [40.0 |
@ Group Results

© Use Default Name

Tolerance Value

Group Results

(@) Use Defautt Name () indicate Group Name to Use

O Indicate Group Name to Lk

() Indicate Group ID to Use

(O indicate Group ID to Use

Show Results

Show Results

© Draw Model Edges
© Drrawi Results

(") vighlight Model Edges
() Highlight Model Results

(") No Drawi/Highiight
() Mo Drawi/Highiight

Result Output Result Qutput

© Brief © Brif
O Verbose O Verboss

Mesh-Based
(post meshing)
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Gaps/Overlaps/Misalignments

Tools for Finding

'}

Manage
Gap/Overlap

model

Max Gap 0005

Max Gap Angle 5

Auto-update

Use the button below to detect any gaps or overlaps in your

Een @@~ Tool in ITEM

Manage Gaps and Overlaps

Entity 1D Dist
4 Gaps (1)
aPairl-8  led
Surfacel
Surfaced

Solutions

Possible Solutions
Extend surface 8 to su
Extend surface 1 to su|

Fine Tune Merge Tolerance

Use the search tool below to look at the proximity of entities
on different volumes, This will help you determine if the merge
tolerance you have chosen will result in the merges you want.
Any entity pairs that are doser than merge tolerance will be
imprinted and merged.

Search for near vertex-vertex pairs

Proximity

Search for near vertex-curve pairs K CheCk TOOl in

[T] search for near vertex-surface pairs
Search Range

Min 0.00001 Max 0.1
Search Results
Entity ID Entity Data
4 Vertex/Vertex Pairs (1) Distance
> Pairl - 14 001414214
4 Vertex/Curve Pairs (2] Distance
> Pairl5 -4 0.01000000
> Pair13-1 0.01000000

ITEM

Imprint/Merge + Overlapping Surface
Check in ITEM

ITEM

Imprint/Merge + Small Feature Tool in

Geometry-Based

Simulation Modeling Sciences

Action - Quality
[ IR
=

Coincidence Check

Model Edge
Check

g Coincidence Chec

Type of Coincidence Check
(@ Coincident Nodes
@ Model Edge Check -
() ceincident Quadriaterals/f
Coincident Triangles Hesc ID(s) || |

— |:Fea+mmg|e [40.0 |
@ Group Results

Group Results @ Use Default Name

© Use Default Name

Tolerance Value

O Indicate Group Name to Use
O Indicate Group Name to Lk
() Indicate Group ID to Use

(O indicate Group ID to Use

Show Results

Show Results
@ Draw Model Edges

@ Draw Results
(") vighlight Model Edges

() Highlight Model Results

(") No Drawi/Highiight
() Mo Drawi/Highiight

Result Output Result Cutput
(@ ercf @ erief
O Verbose O Verboss

Mesh-Based
(post meshing)
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ITEM Manage Gap/Overlap Tool

Simulation Modeling Sciences

Power Tools [
3 (& [A (@ [ [¥ | .
r— Tolerance specifying how large a gap
= Prepare Geometry ¥ Mg to consider in the results.
Ta
—— Manage Gaps and Overlaps
& Use the button below to detect any gaps or overlaps in your
Impart or model. L P
eake Max Gap 0005 Tolerance specifying how far off of
eometry .
7@ Max Gap Angle 5 parallel pairs of surfaces can be when
Setup FEA Auto-update \[Demaps mrr— being considered in the gap analysis.
o Entity ID Dist
— ntr Istance
- » Overlaps (11) Button to execute search.
Prepare 4 Gaps (2)
oI 4 Pair56-387 0000183237
g Surface 56 \
Mesh Surface 387 Toggle whether to rerun search after a
? ' D0IE S Draw with Ownig Volume solution is executed.
Validate Reset Zoom
Mesh ]
;% | Fy-in \ )
s ﬁj ey | ke Lists of Gfaps C?mdtﬁverlagsl that were
enne |
BC's Possible Solutions ' List ouna in the moael.
m Extend surface 387 to surface 71 !' Bt
B Extend surface 71 to surface 387 1 . . . i
i Isolate Right-click menu for viewing a
Rotate About particular gap/overlap.
Draw™wm eighbors
Reset Graphics
Possible solutions for fixing the
gaploverlap This tool can be found in ITEM
\m\ by clicking on the following links:
Also consider the following solutions available from the Cubr \ Prepare Geometry->C0nneCt
et Button to execute a solution. Volumes->Manage
Neers:
Boolean operation to intersect overlapping volumes, GapS/OverIapS
Tweak Surface K
di face locati id overlap. — . . .
e e oo e Links to other possible solutions.
Sandia
National
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‘ Contiguous Meshing Exercise 5

Simulation Modeling Sciences

Import “contig_assembly.sat”.

Go to the Manage Gap/Overlap Tool in ITEM
(Prepare Geometry->Connect Volumes->Manage
Gaps and Overlaps).

Search for gaps/overlaps using the default
settings.

Use the right-click menus to visualize the gaps and
overlaps.
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ITEM Proximity Check Tool

Simulation Modeling Sciences

Power Tools [0 4
5 (& (A (@ [& [¥ |
o= =
i— Prepare Geometry ,@ @
Tasks
Determine Merge Tolerance
Cubit will use the merge tolerance to connect volumes,
Import or Features doser than this distance will be imprinted and
Create merged.
ooy Volume List (all <€
Smallest Feature Size E
Setup FEA z
Model [ Estimate Merge Tolerance ]
y Estimated MergeTolerance
Prepare £,0003
o Fine Tune Merge Tolerance
g Use the search tool below to lock at the proximity of entities
on different volumes. This will help you determine if the merge
Mesh tolerance you have chosen will result in the merges you et
Any entity pairs that are doser than mer: ice will be
9 imprinted and merged.
Vﬂid:hbe Search for near vertex-vertex pairs
=
) Search for near vertex-curve pairs
°_é [] search for near vertex-surface pairs -
Define
BC's Search Range
m Min  0.00001 Max 0.1
Export M—
Mesh
Search ResLlts
Entity ID Entity Data i

The ITEM proximity check tool is found in the “Determine
Merge Tolerance” panel in ITEM. The proximity check tool
allows you to search for entities that are with close proximity
to one another to identify potential problems.

entities will be considered during the
/ prOXimity check.

— - Button to start search.

» Vertex/Vertex Pairs (563) Distance
4 Vertex/Curve Pairs (518) Distance

> Pair 977 - 1833 000047448
> Pair 1218 - 1457 0.00047448
> Pair 971 - 1820 0.00047448
> Pair 1220 - 1461 000047448
- Pair 38 - 1307 000050000 I

List of volumes to include in proximity checks.

Filter toggles to determine which

Proximity distance range within which

Proximity pairs that were located.

This tool can be found in ITEM by clicking on the following
links: Prepare Geometry->Connect Volumes->Imprint and
Merge->"...” button next to the merge tolerance.

CUBIT Basic Tutorial @
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‘ Contiguous Meshing Exercise 6

Simulation Modeling Sciences

Import “contig_exercise6.sat”.

Go to the Proximity Check tool by following the links:
Prepare Geometry->Connect Volumes->Imprint and
Merge->"...” button next to the merge tolerance
field.

|dentify potential imprint/merge problems by looking
for vertex/vertex and vertex/curve proximities.

Hint: To filter out geometry entities that are right on
top of each other (distance of 0.0—or at least less
than ACIS’ tolerance of 1e-6) you may want to set
the lower range value to 1e-6. This will filter out
cases that should not create slivers when imprinting.

Import “contig_assembly.sat” and see how useful
the tool is on a more complex assembly model. See
if you are able effectively find potential imprint/merge
problems.

ﬁan_dia |
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ITEM Overlapping Surface Tool

Simulation Modeling Sciences

Power Tools & X

8 (& [A (@ [2 [« |

The ITEM overlapping surface tool is found in the

= Prepare Geometry _ﬂ: @

T;« —— ——— Imprint/Merge ™ panel in ITEM. The overlapping

mpotor | bemprisdemdmergsd, surface tool allows you to search for surfaces that are
@ ik e N “parallel” and are within some tolerance of each
e N other. After imprinting and merging this check is a

Model l

Apply Merge Tolerance \\ ]

good way to find surfaces that should have merged
because they are close enough but didn’ t.

y [ ImprintMerge
Prepare
Geometry [ Auto-update Detect Potential Problems N
g Entity ID Entity Data G R\

Mesh 4 Overlapping S... Distance
9 > Pair 29 - 1020 0.00000000
Validate  Pair56 - 387 0.00018324
Mesh > Pair71 - 387 0.00018324
Q@ > Pa?rgﬁg -10... 0.00000000 ) ) i
D:ZﬁJne Pair 60 - 599 -1.00000000 \ List of volumes to include in checks.
b > Pair 981 - 12.., -1.00000000
> Pair 983 - 12... 0.00000000
Dair Q88 - 12 -1 ANANANAN ™N . .
Egt e Allowable distance between overlapping surfaces.

Mesh
e [ Auto Fix All Surface Pairs ]

Button to execute the search for post-imprint/merge problems.

Possible Solutions

Tolerant Imprint Owning Yolumes
Auto Fix

Merge vertices of surface 56 387 \

tolerance 1,.2330062e-003 —

Results.

Potential solutions for fixing problems that were found.

4

Button to execute highlighted solution.

/

Also consider other solutions defined in the Cubit Command
Panels,

Tweak Surfaces
Adjust surfaces to avoid overlap.

Hint: Overlapping surfaces may be the result of unresolved

misalignments or small features, If problems persist, consider ThIS tOO| can be found |n ITEM by C||Ck|ng on the fO”OW|ng |InkS Prepare
resolving these first. .
5 : Geometry->Connect Volumes->Imprint and Merge.

ﬁan_dia |
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‘ Contiguous Meshing Exercise 7

Simulation Modeling Sciences

Import “contig_assembly.sat”.

Go to the Imprint/Merge panel in ITEM: Prepare
Geometry->Connect Volumes->Imprint and Merge.

Uncheck the “Use Tolerant Imprinting” check box.
Click on the “Imprint/Merge” button.

Click on the “Detect Potential Problems” button.
Use the right-click menu options on the results to

visualize the problems that were found. Can you
identify why things failed to imprint/merge correctly?

© 0 O O

ﬁan_dia |
CUBIT Basic Tutorial Laat;[g]rg?oﬁes



Import or
Create
Geometry

&

Setup FEA
Model

-

Prepare
Geometry

" By

Prepare Geometry

Remove Small Features
Small features can over-constrain your mesh and resultin
poor elements. First enter a size below which helps Cubit

indentify small features.
Small Curve Length 0.25 [Z}\

Volume List | all

N\
[ Auto Update Detect Small Feabhgs |
Consider correcting small features listed bedy. Select 3 sma
feature to view the possible solutions.

Small Features

Entity D Entity Data \
> Small Curves (1100} Length - \
& 5mall Surfaces (643) HArea N
> Surface 968 0.00000001
- Surface 1160 0.00000001
> 0.00000005
d 0.00000005
- Surface 1331 0.00003000
> Surface1333 0.00003000
> Surface 1063 0.00005000

/

Solutions N

T~

Possible Solutions
Remove Surface 1147
Rebuild Topology
Composite with Surface 956
Composite with Surface 1163
Composite with Surface 955

Alzo consider the following solutions available from the o
Cubit Command Panel. |
Tweak Surface

Reeal operation to make small adjustments to a surface.
Composite Curve/Surface

Virtual operations to combine adjacent curves or
surfaces,

Remove Surface

Real operation to remave a surface by extending one of
its neighbars. Useful for eliminating small surfaces.

Split Surface

Real operation for cutting a surface. Useful for spliting
off narrow regions. -
R Ry

mn

More Information Done

Simulation Modeling Sciences

The ITEM small feature tool allows you to search for
small features in your model. Itis usually a good idea
to run the small feature search in the tool before and
after doing imprint/merge. This will tell you if any new
small features were introduced into the model during
the imprinting process. Newly introduced small
features are usually an indication of a problem.

List of volumes to include in checks.

Tolerance to determine whether something is “small”.

Button to execute the search for small features.

Results.

Potential solutions for fixing problems that were found.

Y4

Button to execute highlighted solution.

This tool can be found in ITEM by clicking on the following links: Prepare

Sandia
National
Laboratories

Geometry->Remove Small Features.
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‘ Contiguous Meshing Exercise 8

Simulation Modeling Sciences
Import “contig_assembly.sat”.

Run a small feature check before imprint/merge: Go to the Small Features
panel in ITEM by clicking on the links: Prepare Geometry->Remove Small
Features.

Right-click in the volume list field and choose “Select All”. Enter a small
curve length of 0.03

Click on the “Detect Small Features” button.

Jot down the current number of small curves, small surfaces, and narrow
surfaces.

From the command line execute the two commands: “imprint all” and
“merge all”.

Rerun the small feature search by clicking on the “Detect Small Features”
button again.

Compare the new number of small curves, small surfaces, and narrow

surfaces. Note: In a model with no problems you should not have
introduced any new small features when doing the imprint/merge! —
I
CUBIT Basic Tutorial @ LNaat}gll'g?tl)ﬂBS
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Gaps/Overlaps/Misalignments

Tools for Finding

2

Manage
Gap/Overlap

Action - Quality

.| ?

Coincidence Check

| Toolin ITEM
Manage Gaps and Overlaps
Use the button below to detect any gaps or overlaps in your
Do g ‘Coincidence Chec
Max Gap 0005
Fine Tune Merge Tolerance @
Max Gap Angle 5 Use the search tool below to look st the praximity of entitiss o
on different volumes. This wil help you determine if the merge [pE=icndancechery
Auto-update tolerance you have chosen willresuit in the merges you want.
Any entity pairs that are daser than merge tolerance wil be Y (@ Coincident Nodes
Entity ID Bot] et Prox|m|ty @ Model Edge Check
4 Gaps (1) Search for near vertex-vertex pai inch i
pairs . ‘Caoincident Quadrilaterals/F
Check Tool in e N
Sufacel Search for near vertex-curve pairs K
pincident Triangles Hex ID(s) || |
Surface & [T search for near vertex-surface pairs | TE M R
Snigs oot Festre Argie (40,0 Model Edge
Min 0.00001 Max 0.1 ex s C h k
Group Results
Tolerance Value 1.0e-6 . eC
Search Results @ Use N
Solutions Group Results Default Name
e Entity ID Entity Data "
ossible Solutions
— 4 Vertex/Vertex Pairs (1) Distance (@) Use Defautt Name () indicate Group Name to Use
me”d ‘“;“1:“ M b pair1 - 14 001414214
el atace L0 |4 Ml Cive Pl {7} Distanes: (O 1ndicate Group Name to Ut
 Pair1s-4 001000000
> Pair13 -1 001000000 O Indicate Group 1D to Use
(O indicate Group ID to Use

Show Results

Imprint/Merge + Overlapping Surface
Check in ITEM

Show Results
@ Draw Model Edges

@ Draw Results
(") vighlight Model Edges

() Highlight Model Results

(") No Drawi/Highiight

Imprint/Merge + Small Feature Tool in O o orevbighight
|TEM Result Output
(@) Brief @ erief

O Verboss

Mesh-Based
(post meshing)

Result Qutput

O Verbose

Geometry-Based




Action - Quality

Coincident Mesh Check

e 2 R M E

Simulation Modeling Sciences

e

9 Caoincidence Check

Type of Coincidence Check
(@) Goincident Nodes

O Caoincidant Quadrilaterals/Faces

Hex 1D(s) ||

Coincident mesh is often an indicator that
imprint/merge failed and that the mesh is not
contiguous. Coincident nodes and mesh faces are
key indicators that there is a problem. The coincident
mesh tool, found in the command panels under the
Mesh->Entity->Quality sections allows the user to
search for coincident nodes or mesh faces in the
model. The input can be a list of geometry or mesh
entities.

Taolerance Value

1.0e-6

Option to specify which type of coincident mesh entity to search for.

Group Resulis

@ Use Default Name

O Indicate Group Name to Use

Range of elements to search. Depending on which section of the mesh
command panels you are in this can be geometry or mesh entities.

Tolerance for the coincidence check.

() Indicate Group ID to Use

///

Options for grouping the results.

Show Results

Options for displaying the results.

|

@ Draws Results

() Highlight Model Results

Option for specifying verbosity of text output to the command line.

() Mo Draw/Highlight

This tool can be found by clicking the following links in the command

fesult Output panels: Mesh->(Some entity type)->Quality->Coincident Check (in the drop-
(@) Brief down box).
O Verbose . .
CUBIT Basic Tutorial
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‘ Contiguous Meshing Exercise 9

Simulation Modeling Sciences

Import “contig_cyl_assem.sat”.
Mesh all of the volumes with the command “mesh vol all”.

Go to the coincident mesh tool in the command panels: Mesh-
>Volume->Quality->Coincidence Check.

Right-click and choose “Select All” in the volume list.

Check that you want to search for coincident quads.

Click on the “Apply” button to run the check. Did you get
what you expected?

Delete the mesh: “delete mesh”.
Imprint/merge all of the volumes: “imprint all”, “merge all”.

Mesh the volumes again: “mesh vol all”.

Rerun the coincident quad check. Did you get what you
expected?

ﬁandia |
ationa
CUBIT Basic Tutorial Laboratories



Model Edge Check

Action - Quality
" B
i

@ Model Edge Check

2 R

Simulation Modeling Sciences

Hese TD(s) ||

Feature Angle |4|:|.|:|

Group Results
@ Use Default Name

O Indicate Group Name to Use

() Indicate Group ID to Use

Show Results

@ Draw Model Edges
() Highlight Model Edges

() No Drawy/Highlight
Result Output

@ Brisf
O Verbose

Another quick way to see if there is coincident mesh
is to do the model edge check. This check will
identify and draw all of the “edges” of the mesh found
by skinning the set of elements specified as input. If
there were merges that didn’ t happen correctly
during imprint/merge these will usually show up as
interior edges in the display of the model edge check.
The input can be a list of geometry or mesh entities.

Range of elements to search. Depending on which section of the mesh
command panels you are in this can be geometry or mesh entities.

Feature angle to be used in determining the model edges.

.
N

Options for grouping the results.

Options for displaying the results.

Option for specifying verbosity of text output to the command line.

\

This tool can be found by clicking the following links in the command
panels: Mesh->(Some entity type)->Quality->Model Edge Check (in the

drop-down box).

CUBIT Basic Tutorial
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‘ Contiguous Meshing Exercise 10

Import “contig_cyl_assem.sat”.
Mesh all of the volumes with the command “mesh vol all”.

Go to the model edge tool in the command panels: Mesh-
>Volume->Quality->Model Edge Check.

Right-click and choose “Select All” in the volume list.

Click on the “Apply” button to run the check. Did you get
what you expected?

Delete the mesh: “delete mesh”.

»

Imprint/merge all of the volumes: “imprint all”, “merge all”.

Mesh the volumes again: “mesh vol all”.

Rerun the model edge check. Did you get what you
expected?

Simulation Modeling Sciences
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}‘ Outline
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1. Why contiguous meshes? How does Cubit
enforce contiguous meshes between parts?

2. What are the difficulties with generating
contiguous assembly meshes?

3. What are the tools in Cubit that will help me
identify problems early?

4. What are the tools in Cubit that will help me fix
the problems?

Sandia
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A Tool Applicability Chart

Simulation Modeling Sciences

| Geps_Volume Overlaps |_Risalignmentz

Move Volume

Volume Booleans

Packaged Tweak
Solutions in
Manage
Gap/Overlap Tool

) &

Tolerant
Imprint/Merge

v v
O O
Tweak Surface v‘ v‘
v O
v v

ﬁan_dia |
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i Moving Volumes

Simulation Modeling Sciences

Mode - Geometry

Many misalignments are simply a by- 299 -=1
product of inaccurate assembling of Q-
parts or of tolerance differences —Earir
between cad systems. e
a A R B

Many gaps/overlaps/misalignments —
can be fixed simply by moving a gm 2
volume. Bl

() ToCoordingtes () To Entity
However, moving a volume to fix SO
one problem may introduce another. =1

L] Ly L]

ﬁan_dia |
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‘ Move Volume Exercise

Simulation Modeling Sciences

@ Import “contig_assembly.sat”.

Use the Manage Gap Overlap tool in ITEM to find all of the
volume overlaps in the model.

Fix the overlap between volumes 2 and 20 (first one in list) by
@ moving a volume. Hint: you may actually find the easiest way
to do it is to move a vertex or use the align command to move

the volume.

Did your solution have any adverse effects? If so, what can
you do to avoid them.
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i Volume Booleans

Mostly effective for removing volume e

overlaps. 29I ~==

Entity - Yolume

The process is to intersect the two P> r = m@ ~=d

Simulation Modeling Sciences

Mode - Geometry

volumes with the “keep originals” e e
- T e r v
option. Then subtract the new o % =~
intersection volume from one of the .. ama s Re
originals. oo 9] X
Keep Originals O subrac
@ f) Preview _
¢-€¢
6 Volume ID(s) || |
:B:Volumell}[} | |
[ ] keep Originals
[ ] tmprint
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‘ Boolean Exercise

Import “contig_assembly.sat”.

Simulation Modeling Sciences

Use the Manage Gap Overlap tool in ITEM to
find all of the volume overlaps in the model.

Fix the overlap between volumes 9 and 10 using
an intersection and then a subtraction.

Does it matter which volume (9 or 10) you
subtract the intersection volume from? Why?
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i Tweaking Surfaces

Simulation Modeling Sciences

A9F-==H
« Modifies the volume by locally
modifying a surface. P
. Extremely powerful way to fix Bjo| x|
misalignments and probably the alm|s =58 =
most commonly used. %
- Many different ways to tweak a — .

surface to get the desired effect.

Replace With Surface -

Surface 1D(s) | 211 |
Replace With

Surface ID |;-'8| |

|:| Keep Copy Of Original

@ 0 Preview Apphy

ﬁan_dia |
CUBIT Basic Tutorial L:l}:?rg?ories




@ Import “contig_assembly.sat”.

Simulation Modeling Sciences

Use the Manage Gap Overlap tool in ITEM to find all of the
volume overlaps in the model.

Fix the overlap between volumes 9 and 10 by tweaking a
surface. Try using both the “Replace With Surface” and
“Offset” options. Hint: Make sure “undo” is turned on so that
you can undo operations before trying a new one instead of
having to reimport the model.

Fix the gap between surfaces 56 and 387 (found in Manage
Gap Overlap tool) using a tweak. What other approach could
be taken to fix both the gap and the misalignment in one
operation?
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Packaged Solutions

Simulation Modeling Sciences

; &)« Packaged solutions are available in
B = the lower part of the Manage Gaps

Max Gap Angle 5

ey — and Overlaps tool in ITEM.

EARE- T | Packaged solutions currently only
9 | | s exist for gaps and overlaps.

o R  The tweak and intersect/subtract

* = ' approaches are use in the packages

BC's Pessible 5oluticns

m Extend surface 741 to surface 530 SO I uti O n S .
Xpo

Extend surface 530 to surface 741
Mesh Subtract overlap from Volume 34

 Clicking on a solution will show a
visual queue in the graphics window
of what entity will be modified so
that the user can choose the best

Intersect
ﬁandia |
. . ationa
CUBIT Basic Tutorial Laboratories

Boolean operation to intersect overlapping volumes.

L
Tweak Surface
Adjust a surface location to avoid overlap. O p I O n =




‘ Using a Packaged Solution Exercise

Simulation Modeling Sciences

Import “contig_assembly.sat”.

Use the Manage Gap Overlap tool in ITEM to
find all of the volume overlaps in the model.

Fix the overlap between volumes 9 and 10 using
one of the packaged solutions.

Does it matter which volume (9 or 10) you
subtract the intersection volume from? Why?
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V
\#‘ Tolerant Imprint/Merge

Simulation Modeling Sciences

Same as regular imprint/merge but effectively
allows the user to set the tolerance used
during imprinting (and merging).

Instead of using 1e-6 to decide what is

coincident it uses whatever the current merge
tolerance is.
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V
}.‘ Tolerant Imprint/Merge

Simulation Modeling Sciences

Two characteristics:
1. Tolerant imprint/merge should not introduce any
geometry smaller than merge tolerance.
2. Tolerant imprinting can imprint geometry that is as far
away as merge tolerance.

Requirement: No features smaller than merge tolerance can
exist in the model or it may try to “merge away” features.

*These characteristics are no different from regular
imprint/merge but now the user can specify the tolerance that
drives them rather than just using the ACIS default of 1e-6.
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V
}i Tolerant Imprint/Merge

Simulation Modeling Sciences

The advantage:

If there is an appropriate merge tolerance that could be used
for the whole assembly there is no need for any geometry
modifications prior to imprinting/merging.

The challenge:

Finding an appropriate merge tolerance.
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‘ Tolerant Imprint/Merge Exercise

Simulation Modeling Sciences

@ Import “contig_assembly.sat”.

@ Go to the Imprint/Merge panel in ITEM (Prepare
Geometry->Connect Volumes->Imprint and
Merge).

Determine an appropriate merge tolerance:
@ Click on the “...” button next to the Merge
tolerance field.

To find a good merge tolerance we must first

4) know what the smallest feature in our model is.
Click on the “...” button next to the “Smallest
Feature Size” field.

Go to the next slide...
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‘ Tolerant Imprint/Merge Exercise

Click on the “Find Small Features” button.
Right-click on the smallest feature in the sorted
list and choose “Draw Pair”. The smallest
feature in the list does appear to be a valid
thickness of the model and so that is our
smallest feature. Choose the “Done” link.

The “Smallest Feature Size” field should be
populated with the value from the previous

panel. Click on the “Estimate Merge Tolerance”

button. Cubit will estimate a merge tolerance
based on the smallest feature size and based
on other proximity searches it performs.

Go to the next slide...

Simulation Modeling Sciences

Sandia
National
Laboratories



‘ Tolerant Imprint/Merge Exercise

Simulation Modeling Sciences

Check to see if the merge tolerance will result in
the merges you want by using the proximity
check tool in the lower part of the panel.
Remember that entities that are closer than
merge tolerance will get merged and entities
larger than merge tolerance will not get merged.
(It looked to me that 0.005 would result in the
merges | want).

Change the value in the “Estimated Merge
Tolerance” field to be 0.005 and click the
adjacent “Apply” button. Then click the “Done”
link at the bottom of the page.

Go to the next slide...
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9

i Tolerant Imprint/Merge Exercise

Before running imprint/merge check the number
of small curves/surfaces in the model using our
merge tolerance (0.005) as the small curve
tolerance. Go to the “Small Features” panel in
ITEM, enter 0.005 as the small curve length,
and then click on “Detect Small Features”. Jot
down the numbers of small curves and surfaces
so we can check after imprinting to see if we
introduced any new ones.

Go back to the “Imprint and Merge” panel in
ITEM, make sure “Use Tolerant Imprinting” is
checked and that the merge tolerance shown is
0.005 and click on the “Imprint/Merge” button.

Go to the next slide...

Simulation Modeling Sciences
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‘ Tolerant Imprint/Merge Exercise

Simulation Modeling Sciences

Click on the “Detect Potential Problems” button.
@ There should be 2 floating volumes but that is
ok for this model (you can right-click and
visualize these to convince yourself that they
shouldn’ t be connected to any other volumes).

Go back to the “Small Features” panel and
@ rerun the diagnostic. No new small
curves/surfaces should exist.

From the command line type “vol all scheme
@ tetmesh” and “mesh vol all” to mesh all of the
volumes.

Go to the next slide...
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‘ Tolerant Imprint/Merge Exercise

Simulation Modeling Sciences

All of the volumes should successfully mesh

14 giving you a contiguous mesh. Check this by
doing a coincident node and tri check in the
mesh command panels under quality.

Zoom into some the areas where you know
@ there were gaps/overlaps/misalignments to see
how the tolerant imprint/merge took care of
these problems. Toggle the display of the
mesh/geometry on and off while zoomed into
these areas to better see what is going on.
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Proposed Workflow

Simulation Modeling Sciences

1. Run the ACIS healer check on your geometry to make sure it doesn’ t
have problems. If it does you can try running the healer to rebuild it and
fix any problems.

2. Inspect your model and determine if you can use tolerant imprint/merge
to take care of any gaps/overlaps/misalignments. If you can you will
save yourself a lot of time. Otherwise continue on with step 3.

3. Use the “Manage Gaps and Overlaps” tool to find any volume overlaps.

Fix these first.

If possible, use the packages solutions to get rid of any

gaps/misalignments.

Check for small curves/surfaces in your model for a reference point.

Imprint and merge.

Check for potential problems in the ITEM Imprint/Merge panel.

Double check small curves/surfaces to make sure you didn’ t introduce

any during imprinting.

9. Mesh the assembly.

10. Check for coincident nodes and mesh faces. Do a model edge check.
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