CATIA V5R16 Design with Analysis — Deep Fry Basket Analysis by CA T’A

Tutorial 3C

We are going to estimate the deflection of the
basket under the maximum load by

Finite Element Analysis...
Max Load 15N _ Trarslational displacement

Assumptions:
- Linear Behavior of the material

- Displacements will be small such that a linear
solution is valid

- The spot weld joint between the basket and the
metal arm will not break under the load

- Loading rate should be sufficiently low

- Load is uniformly distributed on the bottom faces
of the basket

- The deformation of the basket is much lower than
that of the metal arm
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Tutorial 3C

File/Open/ Basket_assm_a.CATProduct

To go to a new Workbench:-

. Select ‘Start/Analysis/Advanced Meshing
Tools” on the menu bar.

Analysis by CATIA
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. Select Static Analysis and then click ok W%
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(1) To simplify the model for analysis:- J 0ol sis Mianager s e
. Click “+” next to “Link Manager.1” on the tree S Dy — 27 2 plane
] ) -"?{‘} Lirk.1 -z CHDocuments and Settings . PartBiody
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Tutorial 3C

Now, we should see the below elements only:

One surface

Six points (4 points on surface, 2 points on curve)

One Curve (grouped)

(2a) To create a 2D mesh:-

Click “Surface Mesher” icon
Select the surface

Select “quadrangle” as Shape
Select “Linear” as Type

Enter 5mm as Mesh Size

Leave all the rest default options
unchecked

Enter Omm as Constraint sag
Click ok to complete
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One Surface

Meshing Methk |

2| x
Shape; i I@
Type: ¥ Linear ) Parabalic
Mesh size |5IT|IT| EI
[ Default method
[ Butomatic mesh capkure
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One curve
(Grouped)

Global Parameters 21 x|
Mesh | Geometry |
Constraint sag l]mm El
[] Constraints independant from mesh size
[] &dd sharp edges
Min holes size f10rmm El
Offset frnm El
[] aukamatic curve capture
@ oK I & Cancel ]
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Tutorial 3C

Geometry Selector

(Cont ):-
Click “Project External Points” icon (so that nodes | | | r——
are created on the positions of spot welding) _;;E o ﬁ
. Select the four points on the surface 73 ymmetry
. If you select a wrong element accidentally, . Remove | Remove a"l
click | @ and then remove it from the list Project -
. Enter 0.01mm as Tolerance EXTema' -
. Select “Project on geometry” ons = ]
° Click ok to complete (Now 4 red dots appears on e Support @
the surface) Tulerancep 01 =

F'rl:u]ect on geamekry

@ oK I iCanceIl
\-‘L /—'

. Click “Mapped Method” icon

. Select the surface on which 4 red dots have been
just created
: Enter 5mm as Mesh Size T
. Click ok to complete (Meshing this surface before SD”'f,jif
other surfaces will result in an uniform mesh [
distribution on this surface) S E— |
— @ ok | @ cancel|
¢
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(Cont

(2b) To create a 1D mesh:-

Tutorial 3C

!):-
Click “Mesh the part” icon (The system will mesh
the remaining surfaces according to the
specification you defined, i.e. linear quadrangle
mesh with 5Smm size)

Click “Exit”

Click “Beam Mesher” icon
Select the curve

Click “Add Isolated points” on the command
window

Select the two points on the curve (so that nodes
are created on the positions of spot welding)

Enter 0.01mm as Tolerance
Click ok to complete
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“Mesh the part”

|
Beam Meshing

Elerment I:';.fpe:l' . |

Elerment size: Emm EI
[] sag contral

5aq: 'II.ESmm EI
Min size: J0.5mm EI
[ ] Automatic mesh capture

Tolerance: Jorarn EI

angle bebween curves bdeg

External Point Conskraink

Add isolated points[ | G Sueport
Toleranceb.ﬂlmm
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Tutorial 3C

Now, we have already created two meshes:

Surface Mesh.1 (for the basket)
1D Mesh.1 (for the metal arm)

Select “Start /Analysis & Simulation/
Generative Structural Analysis”

Analysis & Simulation

BEC Plant

L &. Advanced Meshing Toaols

Wl 4P, Generative Structural Analysis

(3) To Create a constraint:-
. Click “Clamp” icon

. Select the two straight lines as shown

. Click ok to complete

Version 1h- Mar08
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T‘%Llnks Manager 1

*"E'{}Llnk 1 -= CiDaocurnents and Settin

- ‘E.lete Elermen .1
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"%ﬂ'SurFace Mesh, 1

-"45‘ 1D Mesh, 1

—5 Properties. 1

% Geometry Specifications, 1
A= Projected Paint. 1
w-[=F Mesh Specifications, 1
@ Mapped Mesh. 10
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(4) To Create a Force:-

(5) To Create a User Material:-

Tutorial 3C

Click “Distributed Force” icon

Select the bottom faces (9 faces) of the surface
as shown

Enter -15N as Z Force
Click ok to complete

Model Manager

Click “User Material” icon
Select “Iron” from the catalog

Click ok to complete (it will be created on the tree) Propegiss
.ﬁPerEE&E i _urrent selection : |Ir|:|n
Double-click it on the tree to view its properties T et Featurs Froperties | Rendering | Inheritance [{ Analysis fors
) User Makerii  Material - - -
Leave everything unchanged ot cane - E”E'lls'ﬂltmp't Material =
. . _— — Skruckural Propetties
CIICk Ok to qUIt %fes:alrts.l Young Mndulus|1.Ee+EIllN_m2
0ads,
D siatic Case | | POIsSON Ratiofl.291
& sensors. 1 Density[F870ka_m3
Thermal Expansinnll 21e-005_Kdeq
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(6a) To define Properties of Surface Mesh.1:- 2D property

(6b) To define Properties of 1D Mesh.1:- | ot mapping

Tutorial 3C

1D property

Click “2D Property” icon Model Manager

Select the surface J /"" ‘Q@, Nzl D A Q@

Select “User-defined material” option (because
the original material is used for rendering only, not
the actual material of the basket)

i : on” i
Click the entry box “No selection” once
11 . 7] N DP tll
Select “User Material.1” on the tree ame |PD Property
Supports |1 Face %

Enter 1mm as Thickness
Click ok to complete

Material JERGEETE N

I3 User-defined material 1D Properky -0 x|
Thickness |1 Mame |1D Property, 1

Supporks |1 Edge %

| W Cancel I Makerial (ISR EE =R

I3 User-defined material

Click “1D Property” icon
Select the curve

Select “User-defined material” Option Tvpe ICyIindricaI beam j_!}
Click the entry box “No selection” once Orientation geometry [No selection i/?
Select “User Material.1” on the tree Offset [None =l
Select “Cylindrical Beam” as Type Released DOF [fione -
Click the icon

[] wariable beam Factors
Enter 1.5mm as radius

Click ok to complete -
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Tutorial 3C  co s

=101 =

o

@ oK ] qCanceI]

(7) To build Connections between meshes:- Connection
. (We have four pairs of points and we are going to

build a connection for EVERY PAIR

independently)
. Click “General Analysis Connection” icon Narme Joemeral Aralysis Cornection 1
. Select point 1 as First Element First companent [T
. Click the box “No selection” of Second Element e B
. Select point 2 as Second Element D ecioctir
. Click ok to complete

-

. Repeat the above steps for the remaining three

pairs

fnalvsis Manager

a3 Links Manager.1

,_ri Analysis Connection Manager. 1

&y Analysis Connections. 1
,@General Analysis Conmection, 1
.@General Analysis Connection. 2

.

FOU r “General Analysis Connection, 3
connections gGeneral Analysis Connectiop.
are made Finite: El=ME

Modes and Elements

?Surface Mesh. 1

% Geametry Specifications, 1
L ;1—,- Projected Point, 1
A— 89 %ﬂgsh Specifications, 1
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Tutorial 3C

(8) To define Properties of connections:-

Click “Rigid Connection Property” icon
Select ‘General Analysis Connection.1” on tree
Click ok to complete

Repeat the above steps for

‘General Analysis Connection.2”
‘General Analysis Connection.3”
‘General Analysis Connection.4”

*SAVE ALL FILES™

Select “File/Save all”

Click OK to close this message box (because you
have to define the file location of the new Product
file)

Click “Save As...” icon

Enter “Analysis_a.CATAnalysis” as filename and
save it in your project folder.
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Rigid Connection
Property

Connecion ProaE

inalysis Manager
P yLinks Manager. 1

'E'{}Llnk 1 -» Ch\Documents and SettingsistaffDeskiop\Fry_hasket\Basket_assm_a, CATE

“?.ﬁ.nalyﬂs Connection Manager. 1
Rigid Connection Pro - |EI|5|

.ﬁ.nalysm Connections, 1
Marme Figid Cannection Property, 1

éGeneral Analvsis Connection, 2

General Analvsis Connection, 3

Sl wata i 1 Analysis conneckion

] Transmitted Degrees of Freedom

@ CK _I ﬂCanceIJ

General Analvsis Connection, 4

&= g Finite Elerent Model. 1
Nu:u:les and Elements ‘

SurFace Mesh, 1

What we have already done...

1. Simplify the model (Hide
unnecessary parts & features)
Create Meshes (2D & 1D)
Create a constraint (Clamp)
Create a force (distributed force)
Create a User material
Define Properties of Meshes
Create connectors
Define Properties of Connectors
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Tutorial 3C

(9) To start Computation:-

. Click “Compute” icon
. Select “All”
. Click ok
=
(10) To View the result:- Image K] @osiEReE
. Click “Von Mises stress” icon | & Ry, %g' ]‘
. Click “Shading with mat.erlaill” | T Animate Shading with
. (We can see the stress distribution on the basket. Von Mises stress material

The stress value is not the same as the real case
because we simplify the metal net as a metal
sheet)

g
J%@%@&M@@@@

Yo Mises Stress (nodal value
M_m2
8.8%e+007
Se+007
7. 11e+007
6. 22a+007
5. 3de+007
4.45a+007
3.56e+007
2.67a+007
1.78e+007
I 8.93e+008
4.67a+004
O Boundary

. Click “Animate” icon to see the variations in
stress with different degrees of displacement
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Tutorial 3C

(Cont ):- m ] Translational displacement «
. Click “Displacement” icon [ : mm
Displacement a8 7
. (We can see the maximum displacement of the AR I o7
basket is about 96.7mm!) 77.4
77
55
48.4
. . . 387
The Displacement is too big to accept. _ _ 29
Now we are going to shorten the S, by
. . & '
length of the metal arm and make it thicker... i 0
Tt SRS SRS Cn Boundary
. STl T

P A nalysis Manager

rg;Lmlc;s Manager. 1

3‘ aslink. 1 -= C\Docurments and Settir
To edit the part “Metal Arm”:- i@ askat_assm

° Right-click “Metal arm” on tree ’i_ﬁé“pp”—b”'j‘“ (Lipper_body.
Upper_body

. Select Metal_arm.object/Open in new dylpasket (Backet. 1)
Wi ndOW i%_.;ﬁ Lower_body (Lower_body, |

Lower_body

"‘%]Metal_arm (Metal_arm. 1)

ot wy plane

et w2 plane
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TUtOrial SC @Chlange to 50mm

|
(Con’t):-
. Double-click “Sketch.1” on tree ©
. Modify the dimension 100mm to 50mm o A
. Exit the workbench by clicking “Exit” icon J —
. (The metal arm is automatically updated) = ;uehol gDRem
ore>> |
— 2 o | @ca|
To increase the diameter of Metal Arm — i
(1D- Mesh):- —_— ey
. Select “Window/Analysis1” on the menu bar fﬁ:atpdt
to go back to the analysis workbench (The Sl el s

metal arm in the assembly is also updated)

-",i" 10 Mesh. 1
"‘? Geometry Specifications, _ (0] x|
. Double-Click “1D Property.1” icon on tree P d Projected Paint.L | e
; ; — 11¥ Rigid Connection Mesh. 1
. Click the icon i\( | _g_d o upport- I |-
: IEF"Rigid Connection Mesh.2 Material |User Material, 1
¢ Change RadIUS from 1.510 @ ﬂﬂjRigid Connection Mesh,3 = e el _ (o] x|
. Click ok to COmplete fJﬂJRigic‘I Connection Mesh.4 Type |Cylindrical beam =X Radiusm—|
‘- F F'FDI:IE!rtIES. 1 Crignbation geornetry |N0 selection
o @ oK
- ‘ L Property. OFFsetINone j e
‘ fﬁ ID F'fl:ll:IEI't‘:.-'.l P elaazad MmE II'\.Innﬂ vi

A- 93
Version 1h- Mar08 Written by Dickson Sham



CATIA V5R16 Design with Analysis — Deep Fry Basket Ana’ySiS by CA T’A

Tutorial 3C

To Compute Analysis again:-

. C“Ck ucomputeu ICOn DiSpIacement
. Click ok
Translational displacement
. Click “Displacement” icon to view the update mm
displacement I 2;.55
- 22.2
. (The maximum displacement is now fxﬁ s . 12:';‘
decreased to 27.8mm after the modification of 5‘-‘{. e 13.9
the metal arm) i z Yy 11.1
¥ C 8.33
. ¥ 5.55
£ 2.78
- 0

N Boundary

**CLOSE ALL FILES WITHOUT SAVING™**

A- 94 END of Tutorial 3C
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