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Edit View Info  Setings Help

Mew Froject...
Cpen Froject...
Save FProject...
Save Project As...
Close Project...

Change ‘Woaorking Dir...

Geametry
kdash
BElocking
Aftributes
Farameters

Cartesian

Import kodel
Import Geometry
Irmport Mesh
Export Geometry
Export kdesh

Feplay Scripts
Exit
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Set Working Directory

« Set working directory
— File > Change Working Dir...
— Choose Femur
— Click OK

Mew working directary

C:husersimatthrainingaNSYS-ICEM-CFD-Intro_14.0_1st_edi

Farmur

=13 workshop-input-files -~
|2 2DPipeIunct
| 3DEIhowPart
|2 30PipeIunct
= Clarnp
(= EngineBlock
e e
(= HvaAC_Hybrid
|2 Stamping

= L d=-

S (0] Z Cancel

Release 15.0



Import Geometry

 File->Import Model
Edit iew  Info — Select the file LeftFemur.agdb
i —— (D_emgn Modeler Geometry)
Open Froject... — Click the “Open" button
save Project.. — Before importing the Geometry,
il the user is presented with
Close Frojedt... .
options

Change Wwoaorking Dir...
— Select on Create Subset(s) from

Geometry 4 i
el , Named Selections
Blacking * | 58 A Geometry © Named Selections can be
Attributes : ------- s XvPlane  setup in DM, Simulation or
za:‘m?tm . »~hZxPlane  CAD packages such as UG
aresian .
"""" v¥= YZPlane NX, ProE, or SolidWorks

Importbodel | [8 Importl ]
A Wi “® st © Three Named Selections

Impon Geometry 4 ) _
Import Mesh . - U@ kneeloint  have been defined in DM
Export Geometry I /H0 BoneShaft — BaIIjoint
Export Mesh > I_:-I----,,fﬁ 2 Parts, 2 Bodies K Beint
H | S ] t > ....... o ﬁ Outlef—t | nee Oln
I x @ inleft — BoneShaft
x|
— Accept all the other defaults and
click Apply

© 2014 ANSYS, Inc. September 22, 2014 3

Tetin file |mjmiddlex’suppu:urtf"l'estr’Femur,#Lef‘tFe e

Import Model '@
Model Files from Workbench project i
Choose project J
Farts, Sizes

&+ Use'Workbench Defaults  © Importfrom Tet

¥ Import Geometry
™ Use Associativity

[T Import Mesh

Geometry Preferences

@ﬂte Subset(s) from Named SE@

[ Create Entity and Part Mames

[ Create Material Points

Iv Import Solid Bodies

W Import Surface Bodies

[ ImportLine Bodies

[ Import‘ork Paints
Solid Bodies without Material Point
[ Delete the Solid Bodies

[ Create missing Material Paints

v CAD Attribute Transfer

=]

SAppIy } ] 4 | Dismiss |

Release 15.0




Create Parts from Subsets

=il Model
il Geometry

e 1
ﬁ'm BALLJOINT
I

» BONESHAFT
o KNEEJOINT
Points

W Curves
| Surfaces

« The Named Selections appear as geometry Subsets
5o Mnde,@ — These can be used to control display or selection
— These can be turned into Parts

Create — The same geometry entity can be in multiple subsets
Show All while it can only be in one part at a time, so only the

v, Hide All first subset with a duplicate entity may be converted
LS 5
« Convert subsets to parts
Model @ — Make sure all the Subsets are active
%Ggﬂg!g"sﬂg — Right Click on “Subsets” and choose “Creat Part”
Coimts Each subset transfers to a Part
—{| Surfaces >
BDNESHAFF]
—

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



ANEE Global Mesh Setup

Global Mesh Parameters

ol +  Mesh > Global Mesh Setup > |‘GH@@ 2
GIObal MeSh SiZe Yolume Meshing Farameters
‘i‘i @ ~ J
@ r\“ 1 1@ — Set Max element =15 esh Type fCartesian> ~

&) — Click Apply Cartesian Meshing

e Mesh > Global Mesh Setup > || | MeshMethod [Body-Fited — ~]
Volume Meshing Parameters

Global Mesh Setup

Global Mesh Parameters a

W

Frojection Factor |0.93

— Set the Mesh Type to [ SplitDegenerate
Global Element Scale Factor I Cartes | an ’ B Gicsic B
Scale‘factor 1.0 — Set the Mesh Method to Refinement Type |Unifarm |
[~ Display “BOdy-Fitted ’” Aspect Batio (1711
Global Element Seed Size Jo [ Besole refinement
o coment [1E55 — Keep the defaults as shown Vigiosrceocs 7
I” Display 0 Reflnement Type IS set to [ Owerride maximum refinement
Curvature/Proximity Based Refineme “Uniform” he. Refinement |1 =
I~ Enabled | PrOjeCt Inflated Faces is ¥ ProjectInflated Faces
| Checked [~ Quter Bounding Box
i . . _ -
— Click App|y bin-fax Coordinates 2««%
=]
I — - Ilse active local coordinate
| = ] system
(@D) [ ok | Dismiss |
Apply Ok Dismiss

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



Part Mesh Setup

« Set mesh sizes and inflation Mesh
* Mesh -> Part Mesh Setup ﬁ@‘%ﬁi v @
— This brings up the Part Mesh Setup dialog

« Left Click on the maximum size header
— This brings up a dialog in order to set one value for the entire column

— Set max sizeto 5 {1 MAX SIZE
— Click Accept max size |5
+  Left Click in the BONESHAFT max size field Accal | Cance |

— Change the max size of 5to 15
 Left Click on the Prism header

1:1 Part Mesh Setup

part ¢ prism | hexa-core | maxsize |height | height ratio n
— This toggles prism on/off for all parts | BALLJOINT v 5 0 0
. ] BONESHAFT v 15 0 0
. Deselect Prism option for OUTLET_1_1 |—aesaet ~ 5 Lo ] ¢
N . | OUTLEFT_1_1 ~ 5
Cl!ck Appl)_/ N
= CIle DlsmISS ¥ Show size params using scale factor
- The prism control is used to control " Apply inflation parameters to curves

" Remove inflation parameters from curves

which surfaces are inflated in BFCart . _ g
. Highlighted parts have at least one blank field because not all entities
— Only one layer can be inflated Apply Dismiss

© 2014 ANSYS, Inc. September 22, 2014 6 Release 15.0



NWSSH Create Material Point TMode! ety

e Turn on Surfaces W/ Surfaces >

! ) ) A TANS Sh o Full
Geametry  Right click on Surfaces in the ¢ Show Simple
; Model tree and turn on Wire Frame
VA4 ¢

e Geometry > Create Body >

show Simpler

Show Simplest

Material Point “ F”
— Enter MATERIAL for the Part Solid & Wire
Create Body ﬂﬂ@ Grew Sel
. _ . . rey Scale
Ca” TTera e — Location = Centroid of 2 points E——

— Select 2 locations so that the center is inside

‘ the model

— Middle click

Material Point

Location

@entruid of 2 @

" Atspecified point

2 screen locations %

H&TERTAT

,— =

Rotate the model around afterward to
make sure the material point is inside
the model

Applhy | K Dismiss |

© 2014 ANSYS, Inc. September 22, 2014 7 Release 15.0



Initialize hexa blocking

Blocking }
G RO O
)i 2 R BT
Create Block @
Part |SOLID ~l 2

Create Block

Initialize Blocks

C Type |3D Bounding Box) v

Entities l A\

I Project vertices
I Orient with geometry
| 2D Blocking

IV Initialize with settings -]
v

| 0K | Dismissl

Blocking -> Create Block

— This step is optional, BFCart could create its own
cartesian input mesh

— This enables us to control the biasing with ICEM CFD
Hexa’s advanced edge parameter and splitting
functionality (discussed more in hexa section)

Initialize Blocks
— Type should be set to 3D Bounding Box

 We just want a rectangular box to represent
cartesian space

— Click the “select geometry” icon
— Click on the “all” icon in the Select geometry toolbox
« Or use the “a” hotkey Select geometry

— Click the middle mouse
button to end selection

© 2014 ANSYS, Inc. September 22, 2014 8 Release 15.0



Split Block

Blocking « Thetwo primary ways to create Cartesian Stations

%@ﬁ@ are splitting and Edge Params

Blocking > Split Block

S Block . h lit Meth rve parameter
T B e o
@%@ » Left click on one of the 4 longest edges
Split Block « It will now switch to selecting the curve, so select
Block Select any location along the curve dividing the
« Visible " Selected BALLJOINT and BONESHAFT
Block(s) [ — Apply

Edge — Click on the “Select edges” icon again@
» Left click one of the 4 longest edges again

« Select anywhere along the curve between the
KNEEJOINT and BONESHAFT

Copy distribution from nearest
parallel edge

[ Project vertices

Split Method

plit Method |Curve parameter ~| il

Curve |EDGE: .&

Parameter | 0.721218596878237

Q"“’""’ OK__| _Dismiss A____—Splitin 2 places

© 2014 ANSYS, Inc. September 22, 2014 9 Release 15.0




Pre-Mesh Params

Blm::kmg
M&del
B eomet
B PBAL G0 KD
SUh.EE: v Internal Edges
SLLCE .
v, t « Expand the Blocking Branch of the Model Tree
—__| Blocks counts ° I I
[]t.é'—Pl'rE "'i"" Projected Edge Shape nght C“Ck oy Edges
b Parte Projected Mesh Shape — Left click on Bunching
%BDNE Shepe Sourcs — This will display Edge Bunching (Station Distribution)
o Coter Count « Blocking -> Pre-Mesh Params
L0 WYORF|  Show Edge Info — The blocking is a separate entity from the geometry

— This next step will transfer the sizes set on geometry
(through Part Mesh Setup) to the blocking

Pre-Mesh Params ‘@
—Meshi eters G )
q@%(\\; 8 « Update Sizes
5
;\*I 1 — Update All

Recalculate Sizes
- Method

* Update &ll

" Keep Distributions

— Click Apply

" Keep Counts
~ Curve->Edge

h : -
bunchlng ﬁ ‘
3 :l,f__'-,‘:_"'::)
| oK | Dismiss |

© 2014 ANSYS, Inc. September 22, 2014 10 Release 15.0

Watch the node positions change when you apply




Blu[:klng

Pre-Mesh Params FOLEOL KD

Pre-Mesh Params @
°

¢

— Meshing Parameters .

|~ Copy

P& '

Edge [8373-1

Length | 360.095
Nodes |28

RANTS

Mesh law IBiG eometric

spacing15 | |o:65558
™ p1 Linked |5/ || everse]
Ratio 1[[1.2 [153383
Spacing 2 [[5 [9.80918
I~ sp2Linked |-/ || |
Ratio 2 |[1.2 |1.50981 |_
Max Space |15 |14.81

I” Spacing Relative
™ Nodes Locked

|” Parameters Locked

IV Copy Parameter

@d [To Al Parallel Edges D
S Apply le I Dismiss I

© 2014 ANSYS, Inc. September 22, 2014

Blocking -> Pre-Mesh Params -> Edge Params

Click the “Select edges” icon and Left Click on one
of the 4 longest edges (along the shaft)

Depending on your exact split locations, this should
show approximately 26 Nodes

Change the Spacing 1 and Spacing 2 to “5”
« This will match the spacing at the ends

Change the Ratio 1 and Ratio 2 to “1.2” (growth
toward center)

Turn on Copy Parameters
Set Copy Method to “To All Parallel Edges”

Click Apply

gt ~¥
e

Select one of these
11 Iong edges Release 15.0




Write Cartesian Grid

Edlt View Info SEttiﬂgE ° Flle -> Save project AS

New Project... ) N — Save as Femur.prj
Open Project.. R File -> Blocking -> Write Cartesian Grid
Save Project.. it — This converts the splits and biasing to Cartesian
Save Project As... }
Close Project... Cpen Blocking... Stations
Change Working Dir  Load from Unstructmesh The file (Femur.crt) is saved in the project directory
Geometry zzz E:EEE:S% « Called “blocking.crt” if no project is opened or
Mesh Save Blocking - 4.0 format... saved
Save Unstruct Mesh , ]
Attributes Save Multiblock Mesh You don’t need to view the
Parameters WWirite Super Domain Cartesian mesh. But if you did,
Cartesian Lotk FiREEhes mEs it would look like this -
YWrite Cartesian Grid _ ' ——
Close Blocking...

Pre-Mesh
computed
with No

Projection

© 2014 ANSYS, Inc. Release 15.0 i




Compute Mesh

Vst — * Select Mesh > Compute Mesh > Volume Mesh
%‘%ﬂ‘i\uﬁiﬁ ‘ — Mesh Type is automatically set to “Cartesian” and
Mesh Method to “Body-Fitted” from global settings
Compute Mesh '@ .
— Leave the Volume Part Name as Inherited
SR - « Inherited will use material point names
@ — Set Enforce Split method as “Final”
Volume Mesh « This is why we made the cartesian file
Mesh Type |Cartesian =] — Click on the File Browse icon and select the
S (e Femur.crt file we just created
Mesh Method [BodyFited ] : (Note: onecwas aL;,o included in the tutorial files
FEMUR_Cart.crt
“’;’:E‘f:ggﬁf”e inherited =} — Ensure Inflate Parts is set to “Defined”
@ 7] * This will use the Pa_rt Mesh Setup parameters
to control the inflation (prism column)
Cartesian file / — Compute
Inflation . * If you are prompted to save the tetin file, type
Inflate Parts [Defined v a name and accept it
| « BFCartis a batch process that runs off the last

saved geometry file

ompute Ok Dismiss |
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Mesh

e The mesh should take about 30 seconds to generate.

(I Il o A , " 20 <: \ A5 5
Biasing toward high aspect ratio iR
3 hexas in the middle =
5 HE— mx 23
f 1 11
H i —
T I X il i ] 5 I
T [ YR — I —} r I r}_‘r:i"_—}—m
i == =.-=———"——=—""-=°=- *
15 25 <: 12, ls

© 2014 ANSYS, Inc. September 22, 2014 14

Note: this mesh is pure Hexa.

There is a global option for
creating pyramids which is useful
If the model has sharp features
iInducing poor quality.
Body Fitted Cartesian is best with
“biomedical models” which are all
curvy or “boxy” models such as
some circuit boards

— Hard corners cause severe

problems with BFCart if they are

not aligned along an XYZ direction
Release 15.0



Cutplane View

* In the model tree, Right Click on Mesh
oo Cutlane « Select Cut Plane -> Manage Cut Plane

e Setthe Method to “Middle Y Plane”
e Inthe Model Tree, turn on Mesh -> Volume

Cut Plane...
Element Numbers

Color by Quality

Shrink 10%
oninkov% * Adjust the Fraction Value slider to cut thru different
parallel slices.

Dot Nodes
Node Numbers — Try out some other Methods

Manage Cut Plane D « When you find a cross section you want to “keep”

" [¥ Show Cut Plane 4] — Click Create mesh subset at bottom

¥ Show whole elements — You can view these later thru the Mesh

subsets in the model tree

—
Method Ihy Coefficients ?\

by Foint and Hormal
ax [0 by Coefficients
¥ by Corner Points

Fraction Yalue:

TN

o5 () 5

el

Apply | (1].4 I Dismissl
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Further Investigation

 For those that have the time, the following pages introduce additional concepts
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Split Inflation Layer

« Prism should be selected for any surface parts that are curvy and those which
are flat, but not aligned with the XYZ coordinate system

— Without the inflation layer, elements at the surface will be low quality or inverted, so
this is necessary even for a structural analysis.

— Since only one inflation layer is made, it is useful to split the layer for CFD analysis
— Edit Mesh > Split Mesh > Split Edges
EdltMesh « Click ON Propagate
- EE- 4@&:§ * You should be in cutplane mode or viewing a subset of internal mesh
* Keep the default Split ratio of 0.5, which splits in the middle

Splillzsl » Press the Select edges(s) button cr% and select a normal edge, then
i middle click

« Continue splitting until you achieve the first layer height you want

&

—Split edges

Method

* Selected © Double walls

" Interior spanning  { All spanning

P
v Propagate

o~
7 \

v Project
Split Retio |0.5

Selel::tl c(%
Apphy | (0] I Dismissl

!
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