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3D Elbow Part

= 3D Elbow Junction

— This is a simplified model of
an exhaust or intake port
which passes over a valve
stem

= This tutorial demonstrates
— Two uses of O-grid

— One to capture geometry

— The other to fix corner
mesh in cylindrical tube
geometry

— Use of various vertex
movement techniques to fit
blocking to the geometry
and improve mesh quality

— Scan plane

© 2014 ANSYS, Inc. September 22, 2014 2 Release 15.0




Set Working Directory

File] Edit “iew Info

Mew Project..
Open Project...
mawve Project.
oave Fraject As...
Close Froject...

Change Working Dir...

Geometry
besh
Blocking
Aftributes
Farameters

Caresian

Irmport Model
Impart Geometry
Import kesh
Export Geometry
Export Mesh

Feplay Scripts
Exit

© 2014 ANSYS, Inc.

b . . . . .

b . . .

setftings

Help

g
4

Ll

=

Fale)

§2&2

Browse for Folder

Mew working directory

30EIbowPart

= Set Working Directory

?/X

ChusersymatthrainingANSYS-ICEM-CFD-Intro_13.0_1st-edi

=) workshop-input-files ~

| 2DPipelunct
] SCE|bowPart
{2 3DPipeJunct
=) EngineBlock

I Femur

+-5) old

|2 Stamping
=) Walve

LA ey P |

w

s i,

»

o | [ coeel |

Select File > Change Working Dir...

This will pop up a directory selection
window. Select the 3DElIbowPart
directory where the geometry exists.

« All output files will be saved in
this working folder

* Opening any files will default to
this working directory

= Opening a project or creating a
new project is not necessary
= You can open and save files

independently (geometry (*.tin),
blocking (*.blk), mesh (*.uns),

etc...)

September 22, 2014
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Open Geometry

File | Edit View Info  Setings Help u Open Geometry

Mew Project... E .
OpenProject. Jﬁ X = — File > Geometry > Open Geometry
Save Project... ‘ @a . cc =gy g
Save Project As. .. [Iﬂ ¥ |EI m i ChOOSe geometry.tln flle
Close Praject... .
Change YWorking Dir... _ Cl ICk Open
Geometry » Open Geametry...
tdesh » Save Geometry... Or
Blacking » Save Geometry As...
Aftributes 3 Save Visible Geometry As... use
[ » Save Only Some Geometry Parts As . quick
- > Save Geometry As VWersion... 4 ! -'-n\
Import Parameters... icon N
Import Madel Close Geometry... \"
Import Geometry » “><
Import kesh ¥ Open = i
Export Geamet OO |. « mjmiddle » support b Test b SDEIbowPartv|&,|| Search 3DElbowPart o
Export tesh _ i
Organize ¥ New folder = O e
Replay Scripts ] - .
Exi . Favorites o @b geometiydin
it ¢
B Desktop . Type: ANSYS v160 .tin File Size: 276 KB
14 Downloads :
<» Recent Places = ]
| Libraries
*.. Documents
e Camnitar v

File name: geometry.tin ¥ |Geometry Files (*.tin,*tin.gz) v

5,\__~—
o D[ cmet | T i E

© 2014 ANSYS, Inc. September 22, 2014 4 Release 15.0



Part Creation

= Turn on Geometry >

Beginning a part name

Geome
'5 Subsetd Surfaces in the model tree with a number or the
2" G oato Part = Right-click on Parts in the usage of most symbols

Create Assembl H H H
shomal tree and select Create Part makes in invalid part
Hide All name
Reverse Blank Al = Enter INLET as the Part
Expand All
Culljlapse All n am e
Blank Selected
Restrict Selected = Select Create Part by CYL
D P et Selection | N\
Move Component Parts | s
Edit Attributes — Select sz |the surface |
Part Mesh Setu I -

——— Gon-Colers _P at the. min-x enq of | / Y
Color By Material the plpe and mlddle ._: / |

click to accept

Crete Part by Selection = Repea‘t With different - / :::

Eies [ W names for the other parts

[~ Adjust Geometry Names as Shown ELBOW

~|

» Right-click on Parts in the

tree and select “Good”
colors OUTLET

© 2014 ANSYS, Inc. September 22, 2014 5 Release 15.0

popty |0k Dismiss | \' Middle click when done /



WSS Save Geometry

Edit Yiew  Info

Mew Froject...

Open Project...

Sawve Project..

Save Project As...
Close Project...
Change ‘Warking Dir...

Geometry
Mesh
Blocking
Adttributes
Farameters

v v vy v w |

Cartesian

Irmport Model
Impon Geometry
Import kesh
Expont Geametry
Export Mesh

e . .

Feplay Scripts »
Exit

© 2014 ANSYS, Inc.

Settings  Help
AT

] @2

Open Geometry...

Save Geometry..

oave Geometry As..,

oave Visible Geometry As.
=ave Only Some Geometry Farts A
save Geometry As VWersion...
Import Parameters...

Close Geometry...

* File > Geometry > Save Geometry
As...

— The part changes will be saved to
the geometry

— It’s good practice to save to a new
name instead of overwriting, so
you can always go back

September 22, 2014

PD Save all geometry @
OQ | « mjmiddle » support » Test » 3DEIbowPar‘tv|¢1~|| Search 3DEtbowPart P'
Organize ~ New folder 5’5 e Q

Favorites ’b elbow.tin
M Desktop V¥ Type: ANSYS v160 iin File Size: 34.6 KB
4+ Downloads L : .
. = ’b geometry.tin
<» Recent Places " 1y0e ANSYS V160 tin File Size: 27.6 KB
- Libraries
B videos N
File name: elbow.tin -
Save as type: |Geometry Files (%.tin,*.tin.gz) v|
“ Hide Folders Save l ‘ Cancel ‘
6 Release 15.0



Decide on Topology

= Tubes are normally one-block topologies
— Splits are added later where tubes bend a lot

N -

= But because of the valve stem hole, we must choose a less-
desired L-shaped topology

— This makes it possible to align grid lines with the valve stem

E%

[,
.,
Al T
Grid line v \
alignment

A

© 2014 ANSYS, Inc. September 22, 2014 7
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Initialize Blocking

Geometry ]Mesh Blocking }Edit Mesh ]

Create Block @
Part |FLUID [E| =

[ Inherit Part Name

Create Block

(Y ¥ Zan 2
A% @w
Initialize Blocks
Type |3D Bounding Box ! ﬂ

[ Project vertices

| Orient with geometry

[ 2D Blocking
[+ Initialize with zettings J
B oo ) ok | ismiss |
N —
© 2014 ANSYS, Inc. September 22, 2014

If no geometry is

Entities \ Selected the
block will be

everything

= Select Blocking > Create Block > Initialize
Blocks

Enter FLUID for the Part
Set Type to 3D Bounding Box (default)
Click Apply

This creates one block which encloses the
entire geometry

Curves automatically change color (colored
separately instead of by part) to allow you to
see the ends of curves

Release 15.0




Split to Create Topology

= Split the block at 2 locations

Geometry ] Mesh Blocking 1 Edit Mi

Split Block °
Block Select

* Yigible  Selected

| Split this edge
' for the vertical

Edge | split

Copy distribution from
nearest parallel edge

[~ Project vertices
Split Method

@Elhﬂd Screen select Sj
~| Split this edge for —>
Apply | 0K | Dismiss | the horizontal

split

© 2014 ANSYS, Inc. September 22, 2014

Select Blocking > Split Block > Split Block

— Split Method is Screen select

Left cIick@ and hold on the edge to split

The new edge will be normal to the edge
that you select

Hold left mouse button and drag the split to
desired location

Middle mouse to complete

Release 15.0



NWYSH Delete Blocks

Geumetr}r Mesh Blocking ]Edlt Mesh Prupemes ]Cunstram

@@&@@ﬁ@%!tﬂ@@)

Delete Block "r@'

Blocks |13 @

[ Delete permanently

Apply | OK | Dismiss|

Delete
block

\ Sl

© 2014 ANSYS, Inc.

Delete Block

Select Blocking > Delete Block

Select bottom left corner block as
shown

Apply or middle mouse
Middle mouse again to exit selection

This doesn’t actually delete the blocks.
It moves them to the part, VORFN, so
they can be used again, if desired

To actually delete the blocks, select
Delete permanently (changes indices)

By default VORFN part is always off

Fed bodel
ol Geometry
— ] Subsets

—hA Curves
& Surfaces
i Blocking
W Parts
—d CrL
—’ ELECH
—d’ FLILID
o~

— IMLET
—nd’
] WORFN

Release 15.0



Associate Edges to Curves

Blocking

i+ s
B BAHASE &
Blocking Associations ‘@

Edit Associations -

Associate Edge -> Curve

Edge(s) | "f%,

Curve(s) | A
E®:‘mjec:t vertices

Project to surface
n - _
intersection

Project ends to curve

I intersection

[ Reference Mesh

[

Apply ‘ OK | Dismiss |

© 2014 ANSYS, Inc. September 22, 2014

= Associate Edges

— Select Blocking > Associate > Associate Edge to
Curve

— Enable Project vertices

« This will automatically project vertices on associated
curves after completion of the operation.

— Select the@ 4 edges bounding an INLET or OUTLET
of the elbow, then the 4 curves at the same end

— Repeat for the other end of the elbow

F i

llg.’.}

Release 15.0




NWSSE Move Vertices

Geometry |Mesh Blocking |EditM = B|ocking > Associate > Snap Project Vertices

@@&@@% — With All Visible toggled on, press Apply

— All vertices will move to the nearest location on
their assigned geometry entity

— All external vertices and edges (black or white)
Blocking Associations 9 are, by default, assigned to the NEAREST
Edit Associations - ACTIVE (part turned on in model tree) surface

Snap PruleVertices
Yertex Select

+ All ¥isible © Selected

Yertices %

[~ Move O-Grid nodes

Apply ‘ 0] 4 | Dismiss|

Release 15.0
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Move Vertices — Multiple Method

= Blocking > Move vertex > Move Vertex

Geometry |Mesh Blocking | Edit Me

Move Yertices

#1
ove Yertices -
#2 —
| + +*¢M\
Z k¥
ay

ey

Move Yertex

Method |Multiple -
Yertex [ *:% A
Movement Constraints

[ FixX
[~ FixY

i [~ Fix direction
| Y

[~ MNormal to Surf.

[~ Move dependent
hd
Apply | OK | Dismiss |

© 2014 ANSYS, Inc. September 22, 2014

— Set Method to Multiple

— Fixz /‘\
— Select the +Z axis at the lower rightz
— Press the select vert(s) button E

— Left click, drag and release to draw a box and
select 2 vertices within that box as shown below

— Middle click, hold and drag the vertices as
shown below for 3 locations

— There needs to be room for the vertical grid lines
to terminate on the right of the port tube

1

e

s Ji \B ES
L-grids are beslt3 with angle slightly less than 90°

Release 15.0




NWSYSH Create First O-Grid @@A@Q@z

Edit Associations

Geometry |Mesh Blocking |Edich  ® First snap project vertices since BCI BB
..pi & @ X they were moved slightly off ) ®
"‘A @Q@é geometry from previous operation  swpprojecverices
#1 Yertex Select
Split Block 9 = O-Grid Creation @ AllVisible © Selected
—

— Select Split Block > OGrid block

+ Select highlighted 2 blocks {8 and
/ middle click to confirm.
/ « Select top and bottom faces ﬁ as

shown to pass O-grid through these
faces. Middle click to confirm.

— Click Apply

Clear Selected

[ Argund blockis)

Offzet |1

[ Absolute
[ Farce associate wertex to paint ﬂ

! Apphy P 0] Dismiss |

© 2014 ANSYS, Inc. September 22, 2014

Release 15.0



Mir EH
0 T+ ¥ |4 | o
Parts J a +| ¥ |4 aE|
Init Qutput Blocks ERE +| [ +| +

Blocking Info

" Topolo
Lid Parts

= Turn off ELBOW, INLET, and OUTLET
= Right click on Blocking in the model <§
tree and select Index Control
= Set the O3 index (the O-grid directiort)
Create Assembly from1lto1
INL E‘;;:‘A”I‘I" = Right Click on Parts > Create Part
Reverse Blank Al = Enter DEAD for the part name @
o = Select Blocking Material, Add Blocks
to Part ﬁ
Create Part ? = Press ‘v’ on the keyboard with (mouse 4
ngeL?:ggﬂ HIE over model window) for all visible %
- = blocks, middle click to exit selection
als. ' Note the ed ’.
Blocking Material, Create Part with Blot - ges turn from blue 4

B,Dcksﬁ@ (internal) to white (or black) when they '!i

become external or between parts
=l

e L s = Vertices and edges between different G’

parts default to surface association
© 2014 ANSYS, Inc. September 22, 2014 15 Release 15.0




NWSSE Move Vertices

Geometry |Mesh Blocking |EditMc = B|ocking > Associate > Snap Project Vertices

@@&@@Zﬁ — With All Visible toggled on, press Apply

— All the visible vertices, which are surface
associated due to the previous block movement
to another part will move to the nearest surface

Blocking Associations ? — Itis very important to note these vertices move

Edit Associations - to the NEAREST ACTIVE surface. If the ELBOW
part were left active, some of the vertices would
jump to the outer surfaces

W70 s
3 % 7 t Parts Parts
— ; CYL CYL
Snap Project Yertices
Yertex Select
& All Visible  Selected 7\ INLET INLET
Yertices % .
[~ Move O-Grid nodes |

’\
I
= =

C Apply D OK Dismiss |

This happens if the other parts are left active
© 2014 ANSYS, Inc. September 22, 2014 16 Release 15.0



WSS Edge Associations

Geometry | Mesh Blocking | Edii
o
P BAHS S

Blocking Associations ‘@

Y

Associate Edge -> Curve

Edge(s) | @ -

Curve(s) | -g;\}] A

roject vertices

Project to surface
intersection

Project ends to curve
intersection

[ Reference Mesh

=
Apply ‘ OK | Dismiss |

© 2014 ANSYS, Inc. September 22, 2014

= Select Blocking > Associate > Associate
Edge to Curve

— Turn on Project vertices

« Select the 4 edges and related curves(s)
at each end of the cylinder

« With Project vertices ON, it does the
snap project immediately for the selected

vertices
/& - 4ed (\
edges
N\ 2 curves [ A
4 edges 1
1 curve C_:}
T 17 Release 15.0



Move Vertices — Align Vertices

Geometry |Mesh Blocking [Edit  a B|ocking > Move Vertex > Align Vertices
@@#@t@ — Select one of the edges along the length of the
cylinder

— Select any vertex at the OUTLET end
: — Set Move in plane to XZ
Move Vertices

— Apply

fﬁ* N | | | |
N ” = Blocking > Associate > Snap Project Vertices

Align Yertices {/-
Along edge direction 123 1; "% . \ \
Reference vertex *:Q, - )

Align

Move Vertices {'@

Geometry |Mesh Blocking | Edit M
G
FOLHS) o

Edit Associations

Coordinate system |Cﬁrtesian j Snap Project Vertices

Vertex Select

Move in plane e = AllVisible © Selected

f‘YZ ‘ E—

Xy O UserDefined

AN

I
/

N/

|
™ “Align vertices”
J— | #4 . g h
Apply OK | Dismiss | Edge —> matc _es up 2 o
coordinates within
7 a plane for
s i ) .
Vertex e S multiple vertices
© 2014 ANSYS, Inc. September 22, 2014 #5 18 Release 15.0



Move Vertices — Set Location

Geometry | Mesh Blocking | Edit
k= TF T3
BB SR
#1

Move Yertices

=1 W
B Fiad \
2 B
Set Location #3
K

Reference From

Set

Coordinate system |Cartesian j
~ Modify X [49 9704292763
T8 ModityY) Y [23.8426461908
~ Modify Z [3.55750835226;
[ Modify Normal
Vertices to Set m - ﬂ

' Apply N OK | Dismiss|

© 2014 ANSYS, Inc.

= Blocking > Move Vertex > Set Location

Set Method to Set Position (default)

— For Reference From, choose Screen

For Ref. Location, press the Select Location(s)
button E and then Toggle allow on Mesh/Block

g Select location [X]
selection button SO YR

Select roughly the middle of tme/edge shown. You’'ll
need to zoom in. Middle click. (Turn surfaces off)

Turn on Modify Y

For Vertices to Set, Select the Select vert(s) button, E
and select the 4 vertices just up from OUTLET.

Middle click P o .
Apply \./ ’d Z 7
]

x?\7 =

~

“Set location” sets
coordinates to one
specific value

7

September 22, 2014

AN ( B
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J Select comers

Feset

Cuery Edge

Max
4
4
3
1

o x « =g
=
21|+

[ & le e
> > >
e le e

WWSSE Create Second O-Grid
Geumr';.r ]Mesh Blocking 1E|:Ii1 - oo é
fj{ *%@ﬁ@ = First press Reset, then Done in the index control

_ — Reset shows the full blocking
- — = = Blocking > Split Block > O-grid Block

— Press the Select block(s) button @ and add all the
blocks by typing ‘v’ or box selecting everything

— Press the Select face(s) button ﬁ and select 1 face
at the inlet and 5 faces at the outlet. Middle click.

< — Set Offset to 0.6 (Every O-grid radial edge will be 0.6
oy ’;@ ;\\6 of its original length) (same function as Rescale
peeYer® oS 4 Ogrid which can be done afterward)

Clear Selected
— Apply

[~ Around block #7 s

Index Sets

Ognd Block

Select Block(s)

Select Face(s) ‘i
#6
N

Select Edge(s)

[~ Absolute

| #8 ﬂ
m oK Dismiss |

View OUTLET
faces down \ E \
theedgeand | & =S=—
box select -
A7

© 2014 ANSYS, Inc. September 22, 2014

Release 15.0




Geometry Mesh ]Blucking ]Edit Mesh

Geometry ]Mesh Blocking ]Edit Mesh |Pr

FBALH S XS

Pre-Mesh Params

Meshing Parameters

Do\

Recalculate Sizes

Method

+ LUpdate All

" Keep Distributions

™ Keep Counts

~ Curve->Edge
bunching

v Run CheckfFix Blocks

M|

Dismiss |

E Apply J OK

© 2014 ANSYS, Inc.

September 22, 2014

Surface Mesh Sizes

Mesh > Part Mesh
Setup
— Set sizes as indicated
— Apply and Dismiss
Blocking > Pre-Mesh
Params > Update Sizes
— Accept defaults and
Apply
— This transfers surface

and curve sizes to the
blocking edges

Turn off DEAD part
Turn on Pre-Mesh in the

tree and press Yes to
recompute

Right-click on Pre-mesh
and select Solid & Wire

Turn on ELBOW, INLET,
and OUTLET

21

1:1 Part Mesh Setup

par ¢ prism | hexa-core | max size | height | height ratio |
oo [ ¢ 5 1 12

| DEAD | T r

|ELBOW | T 5 1 1.2

| FLUD | T r

| cEoMm | T 5

[ INLET [ T 5 0 0

| OULET | T 5 0 0

Parts containing
blocks will not have
mesh computed if off
during the compute

pre-mesh
Release 15.0



Pre-Mesh Quality

Blocking | Edit Mesh | Propdi

Pre-Mesh Quality

( Criterion |Determinant 2x2x2 ﬂ

Min overview

Histogram Options

Min-X value |l]

Ma—X value |1

Max- height |0

Num. of bars |2I]

[~ Only visible index range

v Active parts only

= First turn off Pre-mesh
= Blocking > Pre-Mesh Quality Histograms

— Set Criterion to Determinant 2x2x2
— Apply

— Click on the first few histogram bars to display the
elements (< 0.3) N\

Determinant 2x2x2

Apply 0K Dismiss

Pre-Mesh Quality

Criterion |Ang|e

Min overview

Histogram Options

Min-¥ value |I]

Max-X value |9I]

Max-Y height |20

Num. of bars |2I]

I Only visible index range

W Active parts only

— Set Criterion to Angle and do similar
« Below 18 degrees =

Apply | 0K | Dismiss

© 2014 ANSYS, Inc.
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Projected Shape of Edges

1] Blocking
—f Subsets
tices

Ij « Internal Edges
$$rg?hl Show Association
£ opo i
o PartI; Bunching
- CYL Counts
ﬁ Projected Edge Shape
s
o |2 Meshing Set
:g S.hape Source
Simple
Color by Count

Show Edge Info

= Sometimes it’s hard to see which block the bad
elements are in. Viewing the edges with their
projected shape along with the elements may
make this apparent

* |In the model tree, right click on Edges >

({881} » Projected Mesh Shape PI‘Oj eCted MeSh Shape

— Each time a change is made to the blocking, it will
constantly ask to recompute the mesh, so use this
tool only for inspection, then turn OFF when done.

— The bad determinants will be in the inner block

.
AN

g =

© 2014 ANSYS, Inc.
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poto ire Frame
oyl | v Solid & Wire
EIEBI%‘ No Projection

| Project Vertices
INLET Project Edges

NWSCE Scan Plane

= |If you can’t make out what is wrong e
. . ¥ Project Faces
On  Blockindex Gridindex Color ~| when viewing the bad elements, then Active Parts

rao g M sy view a scan plane through the elements i
r#1p MM Ad

Convert to Unstruct Mesh

= Pre-mesh > Scan planes in model tree | omertto Mutibiock Mesh

- ﬂﬂ Reference MultiBlock Mesh
w2 oG — Press Select button
I~ #3 1| 4 1 4 Cut plane
p == ~ Sel f the ed ing in the z-
— elect one of the edges running in the z- ouputBiocks
— #4 ’rﬂﬂrﬂﬂ i !
S direction as shown below

— The scan plane will be normal to the
selected edge

— This will turn on #2 dimension (k vector)
Check ON Solid

The Grid Index arrows will allow you to
scroll through mesh layers #| #|

© 2014 ANSYS, Inc. September 22, 2014 Release 15.0



Improving Quality

Geometry |Mesh Blocking |Edit " Blocking > Move Vertex > Move Vertex
VW @)@ — Set Method to Single
@@ﬂ%@ — Turn off Fix Z
— Improve angles by moving the indicated internal/un-

projected vertices toward the elbow surface
Move Yertices -

= —_ — Left-click and hold CLOSE to one vertex, ON THE EDGE
*.,.kie* N (which highlights red) extending to the surface. Move it
& B slightly outward, and release. It will constrain to

T — moving along the red edge

- =] — Repeat for the other vertex —_—
Vertex K — Middle click when done
Muyameniennsinnts — This improves the angles a little bit \
[ FixX
[ FixY
A= -i %\\ —> T

I P
%miun | \T
—

[~
[ Normal to Surf.
[ Move dependent /

=
Apply | OK | Dismiss |
|

© 2014 ANSYS, Inc. September 22, 2014 25 . Release 15.0
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Improving Quality

Geometry |Mesh Blocking |Edit Blocking > Move Vertex > Move Vertex

- — Improve angles more drastically by moving the
FBABOEDD e ACA

indicated vertices on the cylinder down

— Left-click, hold, and drag each vertex down, one at a

Move Vertices ) time

Move Yertices -

— — Surface associated vertices will slide along the

ﬁ-;ifw\ NEAREST ACTIVE surface TT—
A
=

Sliding vertices Angle is greatly\
Move Vertex along surfaces can improved
Method [Single <] be tricky and takes \
Vertex ,—@ some practice %
Movement Constraints %\ N&_
™ FixX Q ’

[ FixY
™

[ FixZ2

[~ Fix direction |

[ Normal to Surf.

[ Move dependent
=
Apply | OK | Dismiss |

© 2014 ANSYS, Inc. September 22, 2014 26 Release 15.0




Pre-Mesh Quality

= Blocking > Pre-Mesh Params > Update Sizes
— Accept defaults and Apply

— Turn on Pre-Mesh in the tree and press Yes to
recompute

— Right-click on Pre-Mesh and select Solid & Wire
— Re-check quality for Angle and Determinant 2x2x2
— Further adjustments may be necessary

— Move vertices, split edges, adjust node
distribution, etc.

Determinant 2x2x2

© 2014 ANSYS, Inc. September 22, 2014 27 Release 15.0



Save Blocking

Edit View Info  Setngs Help

Mew Fraoject...

Cpen Froject..

Dave Project..

oave Project As...
Close Froject...
Change YWorking Dir...

Geometny
Mesh

Blacking
Adtributes

Farameters

Cartesian

Import Model
Import Geometry
Import kesh
Expon Geometry
Export Mesh

Feplay Scripts
Exit

© 2014 ANSYS, Inc.

E‘ ¥ (N | Geametry | M

| R & B+

L)

s

il

Cpen Blocking...
Load from Unstruct mesh
mawve Blacking...

save Blacking As..

save Blocking - 4.0 farmat...
Sawve Unstruct Mesh

save Multiblock Mesh
White super Domain
pdate Reference mesh
Write Cartesian Grid

Close Blocking...

September 22, 2014

= File > Blocking > Save Blocking As...

— It’s good practice to save blockings
frequently, incrementing a number
(1,2,3...) each time so that you can go
back to a previous point, in case you
find out a topological strategy will not

work
PD Save As @
UO || « mjmiddle » support » Test » SDEIbowPar‘t'|‘f|| Search 3DElbowPart )
Organize ~ New folder EE — Q
Favorites b1.blk
M Desktop Type: ANSYS v150 .blk File Size: 18.2 KB

4 Downloads 2

«» Recent Places

-l Libraries
B videos -
File name: | [si¥s]]Y -
Save as type: lBIockjng Files (*.blk) V‘
+ Hide Folders Save l l Cancel ‘
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