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NWNYSE Goals

Use the various ANSYS Mechanical mesh controls to enhance the mesh for the
model below.

* Our goal is to use meshing controls in order to deal with some geometry specification
defects.
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WY& Project Schematic
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WWSEH . . . Project Schematic

4. Double click the “Model” cell to open the Mechanical - "
application. 1

4. l 4| @ model J :|

Static Structural

c?V?
AR IR

5. Set/verify the working unit system:
“Units > Metric (mm, kg, N, s, mV, mA)”.

[ Units Tools Help [ | @ | =Zsolve
Metric {m, kg, M, s, ¥, &)

; Metric {cm, g, dvne, s, ¥, &)
5 | v Metric {mm, ka, P, s, m¥, mA) I
. Metric (mm;, £, N, s, mY, m&)

{ Metric {mm, dat, N, s, m¥, ma)
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WUSEE Mesh control

7

6. Select Part 2 and Part 3 in the Geometry details.
RMB and suppress body. (we’ll focus on Part 1 in a 15t step)

7. RMB on Mesh and click on Generate Mesh to

generate a default mesh
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Cutline o

. . . Mesh control e e - 5

= Model (A4)
AT Geometry
fse B Part 1
g Part 2
E g Part 3
- slim= te Systems
1 Connedlions
| AF Mesh -
— - -

m

. . . Details o o
8. From the mesh details -> Statistics, select Mesh ~Toeoter
Display Style Body Color
Metric and check the el li N
etrlc an C ec t e e ement qua Ityl Physics Preference MMechanical
Relevance o
+|| Sizing
+|| Inflation
+| Patch Conforming Options
+| Patch Independent Options
+|| Adwvanced
+|| Defeaturing
—|| Statistics
Lloda 10704
x Elements 5727
GV Mesh Metric Element Quality 8
- rlin 5.0794e-002 [}
Plax 0.99187
Average D.60508

Standard Deviation | 0.19457
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. . . Mesh control

f 7/@ Mesh

Structural (AS5)

vl Analysis Settings
Solution (A6)

Solution Information

Details of "Mesh"

9. From the mesh sizing details, change the element size -
to 4 mm and regenerate mesh. Re-Check the mesh metric. e pvanced Size Fundion [oF
e
9.
e, Y
[\ Geometry £Print Preview \ Report Preview,

2 =
e 8
H

S
i
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Element Metrics
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WSEH . . . Mesh control
RMB

10. Insert a Face Meshing at the cylindrical surface shown below Lsssh-'

W, Contact Sizing
Refinement

<} Generate Mesh

Preview v
Show Eﬂ
4 Crente Dinch Controls

PR

And set the internal Number of divisions to 2.

Outline o

Face Meshing

- - )
] Filter: Name | nas1zs2014 1016
£ M Geometry
oy @ Part 1 - Face Meshing
i g B Part 2 | _

,/;4.; Coordinate Systems

H g B Part 3

) ‘,:}\:_ Analysis Settings
Bl Solution (A6)

oz ¥] Solution Information

11. Repeat the same control to the 2 other cylindrical surfaces shown
here.

Details of "Face Meshing" - Mapped Face Meshing o
[=| Scope
Scoping Method |Geometry Selection
Geometry |1 Face
[=l| Definition
Suppresse d No
Magged Mesh Yg
E Internal Number of Divisions | 2 I
FEonstan Bounasy
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WUNSEH . . . Mesh control

“v| =4 Update ENszing |
M M, Contact Sizi L
“»| =% Generate Mesh N or.1 s

A% Refinement

- :
ol Preview

"J Show
= Create Pinch Controls

12. Insert a Face sizing of 3 mm as element size at the surface shown below.

3
. Face Meshing
G Match Control

Qutline 7

Face Sizing
Filter: Name - A= | arasanie aa
E| /B Geometry
: b @ Part 1 . Face Sizing

-5 B Part 2
x @ Part 3
;3; Coordinate Systems
/8 Connections
: _//% Mesh
8 Face Meshing
8 Face Meshing 2 —
p 3

m

e 31 (A5) -

Details of "Face Sizing" - Sizing a
=l| Scope

Scoping Method | Geometry Selection

Geometry 1 Face
=I| Definition

Suppressed No

——
Type Element Size
3. mm
ehavior oft
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WUWSEH . . . Mesh control

13. a. Select one of the 2 surfaces in the 8 holes (half of the hole) and RMB

create named selection. e |

Insert
Go To

13. b. In the named selection details, change the name to ‘holes’ .

2 Hide All Other Bodies

and choose apply geometry items of same size. @ Fie TreeSaned On Vil Bodic

Suppress Body
Suppress All Other Bodies
Unsuppress All Bodies
V8 Invert Suppressed Body Set
Selection Mame @ -
13 b 2 Hide Face (F&)
.

@ Isometric View

120
152 set
holes %

3% Restore Default
Zoom To Fit (F7)

L annly selerted geometry &35 Image To Clipboard (Ctri+ C)

(@ apply geometry items of same: Forern (i

View »

Size P9 Look At
[ Type A Create Coordinate System

13 P Crceie Named Seection |
I:| Location ¥ . a @5 Select All (Ctrl+ A)
[ Location ¥
[ Location Z
[1 apply To Corresponding Mesh Modes

(ol i I Cancel
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WUNSEH . . . Mesh control

14

14. Insert a Face Meshing control and change the Scoping Method to

In the Named Selection select holes.

14

e Bl Face mMeshing
i Bl Face Meshing 2
. Face Meshing 3
ES LI, Face Sizing
: ) ol Face Meshing 4
..... i rrre——t———"
El--¢(=] Static Structural (AS)
ER > A Analysis Settings
Bl Solution (A6)

-------- %] Solution Information

m

Details of "Face Meshing 4" - Mapped Face Meshing

= Scope
Scoping Method Mamed Selection

Mamed Selectiaon
Drefinition

nnnnnnnnnnn

Named Selection.

After re-generating the mesh, you can see that the number of distorted elements
has being reduced by checking the mesh metric.
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AN Geometry correction technics

 We will now focus on dealing with some geometric specifications like the ones
shown here:

R ;
S
i

N
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ALER Pinch

15. Insert a pinch control and choose as master Geometry the 2 edges in blue.
As Slave Geometries, choose the two edges in red. Set the tolerange to 2 mm.

E-f% Mesh
. BB Face Meshing
. BB Face Meshing 2

e « Face Sizing

------- ¥ BB Face Meshing 4

- .’%

- [Ep Mamed Selections

=--9(=] Static Structural (A5)
------- ) ;_;11{ Analysis Settings
=l--/g8] Solution (A6)

Details of "Pinch” - Pinch

[=| Scope

Master Geometry | 2 Edges

Slave Geometry |2 Edges

[=]| Definition
Sunnressed o
Tolerance 2. mm

SCOpe FTethod TAanuar
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... Pinch

« After generating the mesh check the result and compare it to the original mesh on
the corresponding area.
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ANSYS | A= PinCh | File Edit View Units Tools Help |

16. Clear generated

R A R b @0
16 J|F’Sh0w‘u"erticq<\_\‘ *@Wireﬁame | DE‘
gelolonng » A~ A~ A~

]
JMesh '.j Update | 5 Mesh - mﬂ e

mesh and Turn the Show vertices on:

17. Insert another pinch control and choose as master Geometry the vertex in blue.
As Slave Geometries, choose the three following vertices. Set the tolerance to 2 mm

and Mesh. ouiine

JFiIter: Name

= 7% Mesh

Details of "Pinch 2" -

I /8 Connections

ol Face Meshing
-~B Face Meshing 2
"v‘. Face Meshing 3
--',@.‘ Face Sizing

'V. Face Meshing 4
'/% Pinch

L 7% Pinch 2

- @1 Named Selections

= 7E| Static Structural (A5)
‘/‘. Analysis Settings

. @

Pinch

[=| Scope

[=I| Definition

Master Geometry |1 Vertex
Slave Geometry Apply | Cancel

]

Suppressed

Mo

Tolerance

Please Define

Scope Method

Manual
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AMASYEH . .. Pinch

18. Repeat the pinch control at the following points:
Change the tolerance value if needed.

Control

« Compare the mesh at the corresponding area

F
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Virtual topologies

« The Pinch controls done here can sometimes be replaced by virtual topologies .

« We will create a virtual topology in the other side of the 2 created pinch controls:
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. . . Virtual topologies

19. From the model control RMB and insert Virtual Topology.

20. a. Select the 3 edges in the corresponding area. J .
Fiter:  Name - 21 1=

20. b. Click on Merge Cells. = i = . 19

=} Solve 3 Construction

/] Clear Generated Data H | virtual Sopology
|

alb Rename (F2) T

Generate the mesh and Compare.

“Z Disable Filter

51\ Remote Point
Moae 1

/i1 Virtual Topology|
|

"8 Connectons
A8 Mesh
. —a . - . . Face Meshing
J Virtual Topologylg' Merge Cellsl 3 Split Edge at + =« Split Edge | LB Face Meshing 2
Outline e I | Details of "Virtual Topology" s
B —
JFiItEr: Mame 20 b 4 Lo Method [Automat
- . Beh |Low
Project i =I| Advanced
= @ Mod e Rey— Generate on Updat N
= ﬁ Geometry Simplify Faces N
. = Merge Face Edg Ye
i Lock Position of Dependent Edge Splits | Ves
i = o
1
' virtual Topolog Virtual Edges 1 !
Virtual Split Faces 0
Total Virtual Entities [ |
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A EH Virtual topologies vs Pinch

. In some cases if one could not be applied,

Pinch and VT are complementary tools
try the other one:

“wSpiitEdge W SplitFace atVertices 49 Hard Vertexat + 4= —b @REDt 3 Delete

| virtual Topo\ogl i) Merge Cells I*Spht Edgeat +
Outline 2 )
4

| Filter:  Name
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ALEN ...Virtual topologies vs Pinch

* Inthese cases, the pinch control should be used:
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A\ EH ...Virtual topologies vs Pinch

« Check the difference between the generated meshes before and after this operation:
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AR Go Further!

In this exercise we focused on the sizing and the cleaning operations.

The user may test some methods in order to have hex elements.

Test the Hex Dominant method on the Part 1 body.
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AASER . .. Go Further!

 Unsuppress Part 2 and Part 3 bodies.

Test the Multizone method on both bodies.
Insert a body sizing of 5 mm as element size to both bodies

m

B ‘x% Mesh

‘(. Face Meshing

‘(. Face Meshing 2

‘(. Face Meshing 3
-_,@K Face Sizing

‘(. Face Meshing 4

- A% Pinch R
. B8 Mesh 3
il Face Meshing
i Face Meshing 2
M Face Meshing 3
L Face Sizing
il Face Meshing 4
i A48 Pinch
- A% Pinch 2
Details of "MultiZone" - Method a /A& Pinch 3
A% Pinch 4
-l Scope i /B Hex Dominant Methad
Scoping Method Geometry Selection ,,m MultiZone
Geometry 2 Bodies i «mn 2
|| Definition Details of "Body Sizing" - Sizing R
Suppressed Mo =l Scope
Methad MultiZone - Scoping Method | Geometry Selection
Mapped Mesh Type Hexa Geometry 2 Bodies
wifacetlecb batod  beo o Controlied | Definition
Suppressed Mo
Free Mesh Type Hexa Dominant e e Size
Ement MIdside Nodes | Use GloDal setting
Src/Trg Selection Automatic =
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. . . Go Further!

Test the inflation on the Part 2 body.

28

With a body sizing of 3mm.
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