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NLWNYCHE Goals

The goal of this workshop is to use several techniques in order to mesh an assembly.

We will mesh half of the model because this model is symmetric.
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ANSYS P rOj e ct S c h e m a t i c I\ Unsaved Project - Workbench

View Tools Units Extensions Help
|_:_1 New
5 Open..
H . I.::i Save
1. Begin a new Workbench session and, (B
Save to Repository

from the Project page, choose “Restore & Open from Repostory

Send Changes to Repository

Archive ... “ and browse to the file e e Ry

Manage Repository Project
“Meshing.wbpz” and Open (location S e amee

provided by instructor). ; & i

2. When prompted, “Save” using the
default name in the same location as the
archive file.

2 |& Engineering Data

3. Double click the “Model” cell to start sﬁn Geometry P
A 3. 4 @ Model ¢
Mechanical. ST =
6 |§3 Solution P
7 |@ Results %

Static Structural
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Meshing

Eljg E‘ Insert L4
"""" +!| =} Update
B2 -} Generate Mesh I
Generate a default mesh : —— >
RMB on mesh -> Generate mesh 5 o pinch Controls

#] Clear Generated Data
ab Rename (F2)

Start Recording

Take time to have a look on this mesh.

By default, ANSYS Mechanical will use hexahedral elements for sweepable bodies as cylinder
here and tetrahedral elements with patch conforming algorithm for other parts.
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WS'&H Meshing

We will choose the best meshing method for each part and explain why.

The first part has a lot of very small surfaces compared to the size of the part. We will use
the tetrahedrons method with Patch independent Algorithm to get efficient node
distribution on these small surfaces.
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WSS Meshing
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Choose the Body selection mode
Go on Mesh section by clicking on the mesh branch in the tree
Select the first part > RMB > insert > method
Change the method to “tetrahedrons”

Go To

Parts

@ Hide Body (F9)
Q@ Hide All Other Radies

February 27, 2015

8 -/ Generate Mesh On Selected Bodies
-/ Preview Surface Mesh On Selected Bodies
«] Clear Generated Data On Selected Bodies

@ A : Static Structural - Mechanical [ANS
File Edit View Units Tools Hel

R AHE A EE

7 Show Vertices &2 Wireframe

cs]

Body/Element (Ctrl+ B)

=4
7S¢

@ &

A NeaDancas Funlada t

Change the algorithm to “Patch Independent”
Put 5 mm for “Min Size limit” parameter

> v‘-.‘-v Method ~

» o=
@, Sizing

¥, Contact Sizing

# Inflation

» @& Node Merge Group
# Node Merge
@, Node Move

(1% Mesh
[E-9[=] Static Structural (A5
/7 Analysis Settings
[E-9/&) Solution (A6)
/4] Solution Information

Details of "Patch Independent” - Method 2
=/ Scope
Scoping Method Geometry Selection
Geometry 1 Body
7 . =l Definition
Suppressed No
IMethod Tetrahedrons |
gorithm atch Independen
Element Midside Nodes se Global Setting
= Advanced
8 . Defined By Max Element Size
Max Element Size Default
Feature Angle 300°
Mesh Based Defeaturing | Off
Refinement Proximity and Curvature
9
" Num Cells Across Gap | Default

Curvature Normal Angle | Default

Smooth Transition Off

Growth Rate Default

Minimum Edge Length 1,8978e-003 mm
Write ICEM CFD Files No
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10.Select the body > RMB > Generate Mesh on selected bodies
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WSS Meshing

This second part is sweepable since it is split prior to import. We can create a swept mesh by
sweeping a surface mesh along the red arrows shown in the picture.
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IWYSEH Meshing

11. Select on body of second part > RMB > insert > method

11.

®, Sizing
=} Generate Mesh On Selected Bodies ¥, Contact S

12. Change the method to “sweep”

13. Change the Src/trg Selection to “Manual source an

target”. Select the source graphically then the target el
Parte » | @ Node Me
14. Put 10 for the parameter “Sweep Num Divs” 9 e sy 9 & Node o

@ Hide All Other Bodies
@ Show All Bodies
Q Filter Tree Based On Visible Bodies

- Mesh Suppress Body
/& Patch Independent
/& Sweep Method
=-4[=] Static Structural (A5)
-l Scope
Scoping Method Geometry Selection
Geometry 1 Body
=I| Definition
12 . Suppressed No
[ Method Sweep |
Element Midside Nodes | Use Global Setting
Src/Trg Selection Manual Source and Target
Source 1 Face
13 . Target 1 Face
Free Face Mesh Type  [Quad/Tri
Type Number of Divisions
L Sweep Num Divs 10 |
14 Sweep Bias Type |No Bias
" Element Option Solid
Constrain Boundary No
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WS'&H Meshing

15. Repeat the operations 11 -> 14 for the three other
bodies in the part.

16. Select the 4 bodies > RMB > Mesh selected bodies

Generate Mesh On Selected Bodies
ace Mesh uUn selected godies
] Clear Generated Data On Selected Bodies

Parts

@ Hide Body (F9)

@ Hide All Other Bodies

Q Show All Bodies

@ Filter Tree Based On Visible Bodies

Suppress Body
Suppress All Other Bodies
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WS'&H Meshing

This third part has no problem. This part is simple to mesh so we will use tetrahedrons
method with the patch conforming algorithm.
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WSS Meshing

17.
18.
19.
20.
21.

Select the third part > RMB > insert > method
Change the method to “tetrahedrons”
Change the algorithm to “Patch conforming”
Select the third part > RMB > insert > sizing
Put 8 mm for element size

20.

17.
Go To »

&, Sizing
<} Generate Mesh On Selected Bodies ¥, Contact Sizing
</ Preview Surface Mesh On Selected Bodies 5

# Inflation

2] Clear Generated Data On Selected Bodies

N @l Node Merge Group
¥ Node Merge

@ Hide Body (F9) @, Node Move

@ Hide All Other Bodies I

Q Show All Bodies

Q Filter Tree Based On Visible Bodies

Parts

Suppress Body
Suppress All Other Bodies

------- /A Sweep Method 4
- Patch Conforming Method v

® Method

=/ Preview Surface Mesh On Selected Bodies

«] Clear Generated Data On Selected Bodies # Inflation

Parts
¥ Node Merge

@ Hide Body (F9) B, Node Move

@ 1lidn Al Nthne Dadinn

12 © 2015 ANSYS, Inc. February 27, 2015

Go To 4
- HAsizing ,
*/ Generate Mesh On Selected Bodies . Contact™izing

» @ Node Merge Group

=I|Scope :
 Scoping Method | Geometry Selection
| Geometry |1 Body

-/ Definition
| Suppressed |No 18 .
|| éqomhm Igatch é on%ormmq I

Element Midside Nodes | Use Global Setting 19

'/@& Body Sizing
Details of "Body Sizing" - Sizing

=I|Scope
| Scoping Method | Geometry Selection
| Geometry 1 Body

=/ Definition o

|Suppressed |No

| Type _Element Size
2 1 . M Element Size

| Behavior | Soft
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WS'&H Meshing

22.Select the body > RMB > Generate Mesh on selected bodies

’ Generate Mesh On Selected Bodies

jl -/ Preview Surface Mesh On Selected Bodies
! ] Clear Generated Data On Selected Bodies

Parts

@ Hide Body (F9)

@ Hide All Other Bodies

@ Show All Bodies

Q Filter Tree Based On Visible Bodies

=N s C e
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WS'&H Meshing

This fourth and fifth parts are very simple. We will use the sweep method in the direction of
the red arrows to generate the mesh.
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WS'&H Meshing

23. Select the fourth part > RMB > insert > method

23.

24. Change the method to “sweep” et > etiog
. GoTo ®, Sizing B

25. Change the Src/trg Selection to “Manual source an 7 Generae Mesh On Selcted Bodes ¥, Contact Siing
-/ Preview surface Mesl n Selecte oaies A Inflation

] Clear Generated Data On Selected Bodies

target”. Select the source graphically then the target -

Part:
At ¥ Node Merge

26. Put 25 for the parameter “Sweep Num Divs”

. % Sweep Method 5
=-,[=] Static Structural (A5) x

Details of "Sweep Method 5" - Method 1
-/Scope - -
Scoping Method | Geometry Selection
| Geometry 1 Body
-/ Definition
24 . | Suppressed No
[TMethod | Sweep |
Element Midside Nodes | Use Global Setting
Src/Trg Selection Manual Source and Target
25 Source 1 Face
i Target 1 Face
Free Face Mesh Type | Quad/Tri
Type | Number of Divisions
26
" Sweep Bias Type |No Bias
Element Option Solid
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WSS Meshing

27. Repeat the operations 23 -> 26 for the fifth part.

28. Switch to face selection

29. Select the source face of each part > RMB > Insert >

Sizing
30. Put 8 mm for element size.

Insert
Go To
“/ Generate Mesh On Selected Bodies

=/ Preview Surface Mesh On Selected Bodies
2] Clear Generated Data On Selected Bodies

Parts

@ Hide Body (F9)
@ Hide All Other Bodies

& © Show All Bodies
. Q Show Bodies Visible In Tree
Q Filter Tree Based On Visible Bodies
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¥ .& Sizi

» ¥ Contact S1zing
£ Refinement

HH Face Meshing
@ Match Control
5 A Inflation

@ Node Merge Group
# Node Merge
%, Node Move

29.

30.

Units Tools

LA RO [Zh 4

28.

2 ‘
. @+Wireframe Face (Ctrl+ )|
slode ; —]

vvvvvv o ®x Face g
I--(2] Static Structural (A5)

Jetails of "Face Sizing" - Sizing

-l Scope
Scoping Method | Geometry Selection
Geometry 2 Faces
-| Definition ]
Suppressed |No
Type Element Size
| | Element Size |8, mm |
Behavior | Soft
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WS'&H Meshing

31. Select the fourth and fifth parts > RMB > Mesh
selected bodies

20.

Generate Mesh On Selected Bodies

=/ Preview Surface Mesh On Selected Bodies
2] Clear Generated Data On Selected Bodies

Parts

@ Hide Body (F9)
@ Hide All Other Bodies
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WS'&H Meshing

The sixth part can be swept in different ways. This part can be sliced in DM or Spaceclaim
before bringing into mechanical to mesh using Hex dominant method.
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AN S H ,u’ S M h L) (@) A: Static Structural - Mechanical [ANS
k. L es In g File Edit View Units Tools Help
vy iR W

7 Show Vertices &% Wireframe

'Body/Element (Ctrl+ B)

32. Switch to body selection H Mnoens fmindn
33. Select the sixth part > RMB > insert > method
u A ”
34. Change the method to “hex Dominant o Hox Domnant Hethod
. . a0 q [-,[=] Static Structural (A5)
35. Select the sixth part > RMB> insert > sizing A AnalysisSettings
36. Put 8 mm for element size = Scope , _
Scoping Method Geometry Selection
Geometry 1 Body
= Definition -
I Method E; Dominant | 34 .
Element Midside Nodes | Use Global Setting
Free Face Mesh Type  |Quad/Tri .
Control Messages | Yes, Click To Display...

33 - .. Body Sizing 2
’ -9[2] Static Structural (AS5)

Details of "Body Sizing 2" - Sizing

GoTo

</ Generate Mesh On Selected Bodies 3 Scope
=} Preview Surface Mesh On Selected Bodies . 7 . T -
] Clear Generated Data On Selected Bodies A Inflation 3 5 Scopmg Method T Geometry Selection

- ) . Geometry 1 Body

arts - L.

= - Definition

Hide Body (F9)
@ Hide All Other Bodies Suppressed |No :
Q Show All Bodies Type | Element Size
@ Show Bodies Visible In Tree [T Eement Size 8 mm | 3 6
@ Filter Tree Based On Visible Bodies - : .

Behavior | Soft

[ Ciinnrace Dadie
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WS'&H Meshing

37. Select the sixth part > RMB > Mesh selected bodies
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p Generate Mesh On Selected Bodles 3 7

: j Clear Generated Data On Selected Bodles

Parts

@ Hide Body (F9)

@ Hide All Other Bodies

Q Show All Bodies

@ < Show Bodies Visible In Tree

Q Filter Tree Based On Visible Bodies

Suppress Body

FR Civmmcnnn Al Adhnr Dadin.
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Meshing

You can now look at the entire mesh.
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Meshing

You can check the mesh statistics for the number of nodes, elements and |t s quality.

38. Select the mesh branch

39. Go on the details view > statistics > Check the
number of nodes

40. Change mesh metric to element quality then you
can have a look at the mesh quality

&7500,00
7500000
26250000
H
H
3
2
z \;
2500000
12500,
000 i . . — | I_ i .
o4 013 025 06 078 oss
Hement Metrics

Note: Metrics can be plotted on mesh using ‘““Display style” in the
“Detail view” of Mesh
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39.

! 38.
Statistics
Nodes 493581
Elements 298928
Mesh Metric tlement Quality
Min 3,7445e-002
Max 0,99999
Average 0,81946

Standard Deviation |0,12648

40.
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Y e E s A @y Pworksheet
2@ 8 0O~
Sl Meshing

You can now improve the mesh locally by using local
Units Tools

mesh tools. T a-l 41,
41. Switch to face selection = &wireframe lFace Cuts B

2ode

42. We can create mapped mesh on some faces to
improve quality. Select the faces shown in the
pictures > RMB > Insert > Face meshing

43. Generate the mesh on this part
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WSS Meshing

We can improve the mesh by using

inflation.
41.

42.
43.

44.

Go on mesh > RMB > Inflation
For geometry select the body

& o

|
rt 4 @ Method

D et V|

i

A

| -7 Update

A7 p

A -/ Generate Mesh

A )
Preview

A Show
</ Create Pinch Controls

etails of "Me @ Show All Bodies

Display

21 Clear Generated Data

®, Sizing
¥, Contact Sizing
£ Refinement

»
; Bl Face Meshing
& Match Control

41].

@ Pinch
Bifr—"

[@ Node Merge Group

For boundary, select the two faces shown. Choose for inflation option: total thickness,
number of layer: 5 Growth rate: 1 and maximum Thickness: 8mm

Generate the mesh

: /@ Inflation
(195 Static Structural (A5)

-/ Scope
Scoping Method | Geometry Selection
42 . Geometry 1 Body
-1 Definition )
Suppressed No
Boundary Scoping Method | Geometny Selection
Boundary | 2 Faces
Inflation Option | Total Thickness
43 . Number of Layers 5
_| Growth Rate [2
Maximum Thickness 8, mm
Inflation Algorithm Post
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EISSH Go further!

If you finish this workshop and find yourself with extra time, you could try the
following steps:

1. Look at the mesh quality to identify the bad elements. Try other global or local
mesh methods in order to improve it.

- Lol
Mesh Metrics 7
}
@ i Controls
\‘ | ——— — ——

000 150 00 300,00 (mm) 4,00
— E— &
5,00 22500 £
3 H

review\Report Preview §300
s L %
§

Controls 2200
H
z

——m0 —— e —e—vieais ——nm 1,00

200 I I
5% 0,00
o 008 0,09 010 011 012 013 014 015

Element Metrics

Messages. Mesh Metrics

No Selection Metric (mm, t, N, s, mV, mA) Dearees rad/s Celsius

e. Mesh Metrics

25 © 2015 ANSYS, Inc. February 27, 2015 Release 16.0



