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FEM Surface Detailed Steps

Master Exercise

[SCH Edit View Insett Tools

| Mew.. Chrl+M

Mew from..

e Open.. Cri+0

Llaze

Step (1): The Analysis Document

- I-._|
Load the Catia document “CATFMSParametric_Pillar. CATPart”
The Parametric_Pillar part is opened in the Part Design Workbench.

1. Open the FMS Workbench and create a static analysis case.
a. Click on shortcut icon.

b. Click on Advanced Meshing Tools button.

c. Select Static Analysis

Mew Analyziz Caze Ed |

Static Analyziz

Frequency Analyziz
Free Frequency Analyziz

[ keep as default starting analysis case

o Cancel I Help I

2. Save the analysis document under the name “CATFMSParametric_Pillar. CATAnalysis”.
d. Click on Save Management... in the File menu.
a. Save Part and Analysis in a diferent folder.

COPYRIGHT DASSAULT SYSTEMES 2002 3



FEM Surface

Detailed Steps

Start WEEEM Edit  View Insert  Tools
D Mew... Clrl+M
MHew from...
- @ Open... Clrl+0
Cloze
1 Save Chrl+5
i Save b
Save Al
A =P Biint. Chil+P
Desk...
Send To 4
1 CATFMSPara..Part
2CATGAS con., Product
3CATGAS_Eng. Product
4 CATGASLand. Analpsis
B CATGASLand. . Product
Exit
Save Management EH
State | Mame | Path | Action Sane |
Opened Read Only CATPipingSample. CAT fot Save fis.
Opened Read Only CATE quipmentS ample. CAT fict #
Opened Read Only CATInstrumentS ample. CAT fct JrropagEiz dieoioy
Heset

Opened Read Only
Opened Read Only
Opened Read Only
Opened

Mew
Opened
Opened

1]

CATHWVACS ample. CAT fct
CATTubingSample. CATfct
CATMultiDizciplineS ample. CATfct
CATFMSParametric_Pillar. CATPart
An Analy:

Analysiz]_T CATAnalysisResults

Analysiz]_7.CATAnalysisComputations

E:hugershjint T st_wBr7WFms_fData_Student

E:hugershjimEntertainment
E:\uzerghjiniErtertainment

! 2

1 Unsaved File(s] Left

[J Enable independent saves

@ 0K I GEanceII

Step (2): Create a Mesh according to Specifications

3. Set Surfacic Mesh Global Parameters.

4.
5.

a. Click on Surface Mesher icon in Meshing Methods toolbar.

D

b. Select the geometry.
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c. Set Global Parameters.

Mesh Parameters 7 x|

Element shape W

Mesh size m—
hd awirnurm 2ag IW
Offset IEImrn—
Min holes size W

'J Merge during simplification

tininun size I5mm—
fare >3 l
@ Ok I aCancell
e

d. Clean the geometry.
e. Click on Boundary Simplifications icon in Specification Tools toolbar.

&/

f. Select the two holes and gaps.
g. Click OK
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Boundary Simplifications H

Holes | Cracks | Faces |

W I Geometry I |gnored I
1 Join 20/5plk 3/E dae ez
2 Jain 20/5plit 25/Edge e
3 Join, 20/Symmety. 13/Edge ez
4 Join 20/5ymmety. 3/E doe ez

Ehange] Sew all button holes] Hemuve] Femove aII] Zoom]

— Browse

[ Austa Focus _ij_ij

@ 0K ] ﬂlianc:el]

6. Add an edge constrain and define a node distribution.
a. Click on Add/remove Contraints icon in Specifications Tools toolbar.

b. Select an edge.

COPYRIGHT DASSAULT SYSTEMES 2002



FEM Surface Detailed Steps

Add/Remove Constraints

Edge | Wertex | Curves I Fuoints |

M* | Geometry | Status |
1 Join. 20/Edge Constrained

Hemove l Remaove All ] P l

|° OF. I GCanceII

c. Click on Imposed Nodes icon in Specifications Tools toolbar.
£

d. Select an edge and set the nodes distribution parameters.

Imposzed Nodes

Hodes | Capture |

M* I Geometry I Description I

E dit I Hemovel Remove ﬁlll Zooml

@ 0K ] ‘Cancel]

Edit node distribution

[dnifarm j

@ Number of nodes |5

i1 Size I15 T
k. _l - .-’-'-.ppI_I,I_I

d

Help
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Impozed Hodes

Modes | Capture I

* | Geometmy | Diescription |
1 Jain. 20/E dge Uniform, 5 nodes

E dit I Hemove] Remove AII] Zoom]

i @ Cancel I

e. Click OK.

7. Geometry Simplification.
a. Click on Geometry Simplification icon in Specifications Tools toolbar.

8. Create the mesh.
a. Click on Mesh the Part icon in Specifications Tools toolbar.

3
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Mesh Tha Fail

!

Step (3): modify and update an existing mesh
9. Modify pillar section and update geometry.
10.

11.
a. Double click on BiW part.

— "&£ Link1-» E'y
La

b. Double click on Biw / Detailed / B_Pilar / Sections / Sketch.2.
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c. Double click on Length.16. Set its value to 19 mm.

B0 Length 17
3 Coincidence.

3 Coincidence.375

Consgtraint Definition

"'.-"EI|L,IEi1 Ararn B O refersnce

Ch 8
Mare: I

@ 0K l aEancell

-

d. Double click on BIW.
e. Update geometry.
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Center Graph
Beframe On

Parent/Children...

Define InWork Object

LCrl+
Chrl+C
Chrl+

Fazte Special...

elete
Replace...
:al update

Froperties Alt+E nker

12. Update mesh.
a. Double click on Smart Surfacic Mesh.1.

b. Click Yes in the warning panel.

Warning

& Editing the mezh part will rermove the existing mesh. Continueg anmway?

o |

c. Click on Mesh the Part icon in Specifications Tools toolbar.

3
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Mesh The Part [ %]

Frontal quadrangle, zize = 15.00 mm
13863 nodes created

18720 elements created

tesh OF

d. Click OK.

13. Remesh a domain.

a. Click on Manual Simplifications in Modification Tools toolbar.
b. Add constraints on four edges to create an area.
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c. Click right on edges to use the menu.

‘\ Swap constrained state
::;gc: [Collapze edge
== Cutedne
o @ [erge edges
fl | = Splita domain

o =
=5 Unde zimplification

Edit Options EHE

I3 Auto remesh on modification

\ Swap constrained state
¢g¢- Lollapse edge

== Cut edge

o erge edges

Split & domain

[Inda simplification

=
3z
Lo

d. Click on Re-Mesh a Domain icon in Modification Tools toolbar.

COPYRIGHT DASSAULT SYSTEMES 2002 13



FEM Surface Detailed Steps

e. Select the domain you have defined in previous step.
f. Set new mesh parameters

Re-Meszh A Domain EHE
Mesh methodl Front trias j
tesh zize m—
4 Impact neighbour domains

@ 0K I l;.f-\pply] Claze ]

$

g. Click OK.

\/

h. Click on Edit Mesh icon in Modification Tools toolbar

&

Mezh Editing Options EE

3 Smooth around modifications

i. Select the options

4 Combine around modifications
3 Swap around modifications

[] Propagate to neighbour domainz

Global Elptimizatiu:un]

@ 0K
[

j- Split the biggest red or orange element in two.
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s EHE

wdifications
wdifications
fications
1bour domains

Step (4): analyse mesh quality

1. Shape factor analyse.
k. Click Quality analysis icon.

a. Click Statistic curves icon in Quality Analysis panel.
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Quality Analysis !El

Select | Optionz I

Taper _]
Skewness __l
Distartion __l
Jacobian __]
Wwarp Factar __l
Warp Angle _]
Skew Angle __l
Stretch __l
kin. Length __]
bd aw. Length __l
Shape Factar _]
Length R atio __]

_il MNare I
i |E | & [

@ 0K l q.-’-‘«pplyl

B B £l £ €] 8 8 61 €1 €1 61 &

b. Click Shape Factor icon in Statistic Curves panel.
Statistic Curves

Taper | Skewness | Diiztartiorn | Warp Factaor | Warp Angle |Skee LI_’

Elements

@ 0K

2. Quality report.
c. Click Quality Report icon in Statistic Curves panel.
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Quality Report E3
| Mesh |

Criterion | Good | Faar | Bad | wiorst | .ﬂweragel
Taper 18143 [ 59.97%) B[ 0.03%) 0 000%) 0K30 0045
Skewness 240 [ 100.00% ) 0 0.00%) 0 000%) 07D 01597
Distortion 18353 [ 99.80%) 36 [ 0.20%) 0 000%] 37633 2424
"Warp Factor 18122 [ 93.85%) 27 1 015%) 0 000%) E072 0237
Warp Angle 18143 [100.00% ) 0 0.00%) 0 000%) 23094 0739
Skew Angle 18112 [ 99.80%) a7 0.20%) 0 D00%] 52322 84574
Stretch 240 [ 100,003 ) 0 0.00%) 0 000%]) 0433 0758
Min. Length 18389 [100.00% ) 0 0.00%) 0 000%) 3529 12804
Max. Length 18383 [100.00% ) 0 0.00%) 0 000%)] 27376 15757
Shape Factor 240 [ 100.00% ) 0 0.00%) 0 000%)] OBBE 0849
Length Ratio 18389 [100.00% ) 0 0.00%) 0 00o%) 4521 1.261
-- Global - 18303 [ 59.53%) 86 | 0.47%) 0 0.00%)

@ 0K

s

Step (4): torsional stiffness analysis

E Load the Catia document “CATFMSParametric_Pillar-Holes.CATPart”

1. Surface mesh creating.
a. Click on shortcut icon

b. Click on Advanced Meshing Tools button

c. Select Static Analysis

Hew Analysis Casze B3 |

Static Analyziz

Frequency Analysiz
Free Frequency Analyziz

[ Keep as default starting analysis case

wd Cancel I Help I

d. Click on Surface Mesher icon in Meshing Methods toolbar.

D

e. Select the geometry.
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f. Set Global Parameters.

Mesh Parameters E

Element shape W

Mesh size m—
b axirmum zag W
Offzet IDmm—
Min holes size W

' Merge during simplification

Minimun size I5mm—
Mare »>> I
@ 0K I ﬂCanceI]
[ -

g. Click on Boundary Simplifications icon in Specifications Tools toolbar.

o/

h. Select the two holes and gaps.
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i. Click OK.

Boundary Simplifications E3

Haoles | Cracks | Faces I

M | Geometny | lghored |
1 Jain. 20/5plit. 8/Edge e
2 Join, 20/5plit 25/E dge ez
3 Join, 2045 emmetng. 18/E doge ez
4 Join, 2045 pmmetny. 3/E dae ez

Change] Sew &l Button hnles] Hemnve] Remaowe all_l Zu:uom_l

— Browse

(1 Auito focus .ijij

@ 0K ] ﬂl:ancell

j- Click on Mesh the Part icon in Specifications Tools toolbar.

3
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Mesh The Pail

2. Static Analysis performance.
a. Go to Generative Shape Design.

b. Select External View in Tools menu.
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Window  Help
f‘(;.;) Formula. .
Image L4
Macro L4

Barent/Children...
Show Histonical graph...
! ﬁ Whork on Support

|7 Shap to point

@ Open Catalog....

Delete uzeless elements...

External View. ..

LCuztomize...

Wigualization Filters. ..

DOptione. ..

Conferencing L4

|
| lﬁﬁ Publization. ..

c. Select BiW in order to define the geometrical support for GPS.

External View EHE

Selected element : IBM‘

@ 0K I ﬂl:ancell

i

d. Apply Aluminium Material to the BiW Part
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= Link.1 -» Ehus

e. Click on Generative Structural Analysis in Start menu.
@

f. Double-click on thickness

g. Enter a thickness of 2 mm
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Property2D [_ (O]

Mame |h-1 aterial Property2D 1

Supports

T hicknes: PEI

@ 0k | @ Cancel|

h. Click OK

i. Click on Clamp icon

r

j-  Select the both back faces and click OK.
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Clamp

Mame [Clarnp. 1

Supports SRR

@ OK I ﬂEanceIl

k. Click on Rigid Virtual Part icon

4]

I. Select the both front faces and click OK.

Rigid ¥. Part

Mame [Rigid ¥, Part.1

Supports EYR

Part Handler [Mo selection

@ 0K l ‘Eancell

m. Click on Moment icon

COPYRIGHT DASSAULT SYSTEMES 2002 24



FEM Surface

Detailed Steps

n. Select the rigid Virtual Part like Support, apply a moment of 500 N.m and click OK.

Moment Hi=]

M ame IM oment. 1

Supports ISR E

— Az Syztem

Type I Global j
[ Dizplay locally

— Moment Vector

Morm IEDDN W

Ey ORI
Y [OMm
z |EIN WM

@ 0K l 'ﬂEancell

o. Click on Compute icon, select All and click OK.

¢ The result should be like this

— L Finite Elerment Mode

3. Post-processing Analysis

a. Click on Displacement icon

COPYRIGHT DASSAULT SYSTEMES 2002
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B

¢ The result should be like this

’! Analysis Manage
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FEM Surface

Additional Exercise

Step (1): Floor Mesh

1. Open the “FEM Surface” workbench.
a. Click Advanced Meshing Tools icon.

&

b. Select Static Analysis.

Mew Analyziz Caze Ed |

Static Analysis

Frequency Analyziz
Free Frequency Analyzis

[ keep az default starting analysis caze

o Eancell Help l

2. Set global mesh parameters values.
a. Click Surface Mesher icon.

b. Select geometry.

c. Set global mesh parameters values.

COPYRIGHT DASSAULT SYSTEMES 2002
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Mesh Parameters E3

Element shape W

Mesh zsize W
b amimum zag ITF
Offset IDmm—
Min holes size W

'd Merge during simplification

Finimun size I5mm

Less <<<I

Angle between faces |1 Odsg
Angle between curves IV

'd Strip optimization

@ Ok I & Cancel |

d. Click OK.

3. Geometry Simplification and mesh.
a. Click Geometry Simplification icon.
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b. Simplification is made.

c. Click Mesh the Part icon.
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4. Mesh failure problem, solution 1: mapped quads local mesh
a. Click Re-Mesh a Domain icon

b. Set new mesh parameters (mapped quads method, 10 mm mesh size)

Re-Mezh A Domain

tesh method [TV g

Meshsize  [iomm

& mpact neighbour domains

@ 0K I OAppIyl Close I

c. Click “OK”.

Step (2): Fuselage Door Static Analysis

1. Open the “FEM Surface” workbench.
a. Click Advanced Meshing Tools icon.

&

b. Select Static Analysis.

Mew Analysis Caze E

Static Analyziz

Frequency Analysis
Free Freguency Analysis

[ Keep as default starting analysiz case

W Cancel l Help l

2. Set global mesh parameters values.
a. Click Surface Mesher icon.
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b. Select geometry.

c. Set global mesh parameters values.

Mesh Parameters

Element shape W

Mesh size |35mm—
b amimum sag |2mm—
Offzet IDmm—
Mir holes size W

[ Merge during simplification

Less <<< ]

Angle between faces I_-| deg
Angle between curves |1 Odeg

'd Strip optimization

@ (0K I OEancell

d. Click OK.
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FEM Surface

3. Mesh creating
a. Click Geometry Simplification icon.

b. Click on Manual Simplifications icon

fog

Edit Options

K E3

Auto remesh on modification

c. Select the edges to remove

COPYRIGHT DASSAULT SYSTEMES 2002
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d. Click Mesh the Part icon

3

e. Click Re-Mesh a Domain icon.

f. Enter the new mesh size
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Re-Mesh A Domain

Mezh methodl Front quads j

Meshsize  [Gm

I3 Impact neighbour domainz

@ O I o.t’-‘«ppl_l,ll Cloze I

g. Select the surface and click Apply
h. Do the same thing with each hole
e The mesh should be like this
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11

4. Perform a static analysis.
a. Click Generative Structural Analysis.

@

¢ Notice that the thick appears
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o L
S

l ‘E'g-ﬁ“‘ : l.l.hl : mlﬁlﬁdm g ) l?d* * l

o

NeESLhin R uFeaARLMOEE MBS B8 oLz

Select an object or a command | =h|

b. Click Clamp icon

c. Select all the bend face

COPYRIGHT DASSAULT SYSTEMES 2002
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d. Click Pressure icon

e. Select the door and enter the pressure value

COPYRIGHT DASSAULT SYSTEMES 2002
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Clamp

N ame [Clamp.1

Support: REES

@ 0K I ‘Cancell
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Pressure =]

W ame |F'ressure.'|

Suppots
Pressure [3000N_m2

— Optional Elements

[] Data Mapping

@ 0K I ﬂEancell

f.  Click OK.
g. Click on Compute icon

h. Select All and click OK

Compute M=l E3
[ =]
3 Preview

@ 0K I & Cancel

. |

i. Click Stress Von Mises icon

e The result should be like this
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On Boundary

5. Thickness change of elements.

a. Double-click on thickness and enter the new thickness 5mm

PropertyZD H=]

M ame |M atenal Property2D 1

Supports
T hicknessm

o 0K l IﬂEemu:EIl

b. Click OK
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Bmm

c. Recompute the structure.
d. Display the Stress Von Mises.
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