CATIA V5R16 Design with Analysis — Deep Fry Basket

CATIA V5 Design with Analysis
(Tutorial 3 — Deep Fry Basket)
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CATIA V5R16 Design with Analysis — Deep Fry Basket Overview of Tasks

Tutorial 3A - Modeling Master Model Linked Children

. Build a Master Model of the basket handle
. Create the upper & the lower parts from the Master Model
. Build the mechanical features on the both parts

. Get the both parts auto-updated after modifying the outlook of the
master model

Tutorial 3B - Modeling

. Build the metal arm

. Build the basket

. Add material texture onto all components
. Assemble components
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Tutorial 3C — Structural analysis
. Simplify the model for analysis
. Create Meshes onto two components and create a connector between

them
. Create boundary conditions & define properties
«  Analyze displacements & stresses T

9.02e+007
8.12e+007
7.22e+007
- 5.31e+007
¥ ¢ 9.Ale+007
4.51e+007

Tutorial 3D — Structural analysis (By Nastran)

. Repeat Tutorial 3C with the use of Nastran \& |§361e+oo;
Tutorial 3E — Design optimization OnslofabdifJ°°4
«  Create a user parameter “volume” Structural
. Run optimization to get the minimum volume of the metal arm with the analysi§

smallest part deformation
A- 2
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CATIA V5R16 Design with Analysis — Deep Fry Basket Genera’

Change the view with the mouse

A. Panning enables you to move the :
model ogla Elang ﬁalrgllﬁl to tggl Middle button
screen. Click and hold the middle :
mouse button, then drag the Right button
mouse.

B. Rotating enables you to rotate
the model around a point. Click
and hold the middle mouse button
and the right button, then drag the
mouse.

C. Zooming enables you to increase
or decrease the size of the model.
Click and hold the middle button,
then click ONCE and release the
right button, then drag the mouse
up or down.

A-3
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CATIA V5R16 Design with Analysis — Deep Fry Basket
[utorial 3A

. Enter CATIA by double-clicking its icon on the desktop

. (If a license menu pops up), select ED2 and close CATIA.
Then reopen again

. By default, a empty “Product” file is created. But now, you ¢
don’t need this, just select “File/Close” on the menu S —

Ele  Edit “ew Insert Tools Window  Help

Analysis & Simulation Y Setcher
s Elént Fo Product Functional Talerancing & Annotation
Machining KW e

@hisital Mockup y filA Weld Design

Eguipment & Systems » = Mold Tooling Design
Digital Process For Manufacturing 4 ))ﬂ Structure Design
Machining Simulation ¥ %% 2D Layout For 3D Design

Erganomics Design & Analysis L3 @\ Drafting

. Select ‘Start/Mechanical Design/Part Design’on the 4L

1 Excavator,.Product 4] Healing Assistant
Z Body_a..Part Functional Molded Part:
m e n u ba r 3 Front_arm_..Part g Sheet Metal Design
4 back_arm_a. .Part g;,t sheet Metal Production
& Exhaust a..Part &% Composites Design
Exit Q‘? Wireframe and Surface Design

t‘;—AN Generative Sheetmetal Design
ﬁfx Functional Tolerancing & Annotation

. Uncheck “Enable Hybrid Design” and then click “ok” henret =

. An empty part is now created on “Part Design” workbench. 5 |
You can see a specification tree at the upper left-hand =

[Jcreate a geometrical set

corner and xyz datum planes in the middle of the screen O] create an ordered geometrical set

[] Do not show this dialog at starkup

@ OK | iCanceIJ
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Tutorial 3A

To reset the layout of workbench (optional):-

Sometimes the workbench may not be tidy
before you use; some toolbars are missing and
some are at wrong positions. To reset the layout,
select “View/Toolbars/Customize” and select
“Toolbar/restore position” on the pop-up
window; Close and exit

To rename the tree:-

Center graph

Single-click “Part1” on the tree, right-click it, and
then select “Properties” - Eerzon

Pl Properties Alt+Enker
Modify Part Number as “Master_handle” on the (Eomae
tab page “Product” : e

B Copy Chri+C
Select “ok” to exit 2= 2

Paste Special. ..

Delete Del

ParentsiChildren...
@ Local Update
Replace...

Part] object

A-5
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Modeling

Start Menu | User Workbenches | Toolbars | Caommands | Options |

Tew, ..
Wwaorkbench
Graphic Properties Rename. ..
Knowledge Delete
i
30 Device Restore contents. ..
wWorkbenches e
Tools Palette —
ErrorLog Restare position >
EncviaVPM
PS5 Statistics
EnovialCh Add commands. .. I
Mobile Session Remaove commands. .. |
Inskant Collaboration
Advanced Dress-Up Features
Analysis j

Toolbars

?Use this page to add or delete a toolbar ko the current workbench,
The Commands page allows dragédrop to addjremove commands.

Current selection : IF‘artl

Mechanical I Mass | Graphic | Produck |

—Product
Fart Mumber
Revisian
DreFinition
Mormenclature
Source

Description

aster_handle

Unknowan j
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CATIA V5R16 Design with Analysis — Deep Fry Basket Modeling

Tutorial 3A

To build 15t sketch:- Dimensional constraints ’ —
. click “Sketch” icon and select xy plane ‘ L Sketch
Geometrical constraints
. Ensure “Dimensional Constraints” & “Geometrical
Constraints” are activated in the Toolbar “Sketch | i a | &1
tools” =
Draw arc
. Draw an arc with one end touching y-axis
. Add a dimension constraint onto the circle by J Constraint
clicking “constraint” icon and then selecting the circle.
. Double-click on the dimension and modify the radius
as 380mm; the arc will be resized automatically
. Draw an axis along the x-axis Draw axis
. Click “Mirror” icon and then select the arc and the Profile. ]
axis to duplicate the arc on the opposite side | OB SO/
— Mirror
R TD
— Y
H
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CATIA V5R16 Design with Analysis — Deep Fry Basket Modeling

TO bUiId 1St SKetCh (COI‘It’):- Draw arc
. Draw an arc (R35) connecting the bigger arcs , on

the positive-x side, which is NOT tangent to them J 0o
. Similarly, Draw another smaller arc (R10) connecting ORex:

the bigger arcs on the negative-x side

Constraints defined in dialog box 2.

- Multi-select the arc (R10) and the upper arc(R380) e A

by pressing and holding “ctrl” key on the keyboard O angle i
. Then select “Constraints defined in dialog box” 5:;1“” RSN

ICOI"I [ semiminar axis [ Perpendicular
. Select “Tangency” and “ok” e ]

[ mMidpaint [ wertical
[ Equidistant poink

. Add another Tangency constraint between the arc — 2 ok | @ concel|

R10 and the lower arc(R380) by repeating the above ey

Not Tangent
steps
Tangent \‘ﬂ P
\ R._35
) ¢ HO T
R 10
Tangent 'L
A-7 Not Tangent
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CATIA V5R16 Design with Analysis — Deep Fry Basket MO de lin g

Tutorial 3A

To build 1st sketch (Cont’):- Constraints

. Click “Constraint” icon and then select the arcs
R10 & R35

. Modify the value to 120mm

. Similarly, Click “Constraint” icon and then select
the end points of arc R35
. Modify the value to 36mm " ol@ RIS
. (After that, the sketch color should become green b X
since it has been fully constrained.) ‘,D HO /
& 3%
F. 10/’! e
| "‘
Wl
. Exit the workbench by clicking “Exit” icon k- S
Master_handle
£ v plane
Exi gl
i"F‘artBDdg
. #Eﬁketcm
. Now, you are back to Part Design Workbench (3D
environment) and “Sketch.1” is created on the tree.

A-8
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Modeling

Tutorial 3A

To build a solid:- sketch-Based Features

. Select “Sketch.1” on the tree / directly
click on the geometry

. Click “Pad” icon

E Master_handle

257wy plane

. Enter 20mm as the length of First Limit i . o -

. Select “Mirror extent” i - = s H

+ Click "ok’ . e

. A solid is created socton [ @
O Thick

' Mirrored extent
Reverse Direction I
Mare == I

¥ @ caneel | Preview |

Dress-Up Features Master_handle

To round the sharp edges:-

= 2= ww plane
. Add a “Edge Fillet’ R5mm onto the _@; S [
vertical sharp edges = B partsody
tEIPad.l

& EdaeFillet. 1

R5
R5
A-9
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Click “Draft angle” icon
Enter 1deg as Angle

Select a vertical face as “Face to draft”
(after that, all tangent faces will be
automatically selected and turn red)

Click the selection box of “Neutral
element” and then select xy plane

Click “More”

Check “Parting=Neutral”
Check “Draft both sides”
Click ok to complete

Vertical face
(Face to draft)

Neutral Element
& also parting
element

Version 1b- Jan07

Tutorial 3A

To draft both sides of the solid:-

Modeling

Neutral
«— Element &
also parting
element
Draft Definition . 2 x|
Draft Tvpe: IF zfil /_) FREET
2 Parting = Meutral
Angle : m R o
o Draft both sides
Facefs) to draft: |E|:I|;|eFiIIet. 1\Face. 1 @l
O] oefm Mg element
[ selection by neutral Face
Selection: | M selection
—Meutral Element
Seleckion: Ix\l,-' plane @l Limiting Element(s): |N|:| seleckion @l
Propagation: INane j Dwaft Form: ICDI‘IE 'I
—Pulling Direction
Selection : |y plane
2 Cantrolled by reference
< <Less I

@ oK - Cancell Previemw l
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Modeling

Tutorial 3A

To change the workbench:-

Select ‘Start/Mechanical Design/Generative
Shape Design’on the menu bar

Select “Insert/Geometrical Set” on the menu
bar and click ok to complete (Now a new branch
“Geometrical set” is created on the part tree,
which is used to store all reference curves and
surfaces)

To create a reference plane:-

Click “plane” icon
Select “Offset from plane” as plane type
Select “yz plane” as Reference

Click “Reverse Direction” in the command
window

Enter 38mm as Offset value
Click ok to complete

A- 11
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[%]CATIA ¥5 for Student

File  Edit Wiew Insert Tools  indow  Help

.nFrastructure k |}~q
Mechanical Design L4 ¢
e » Q FreeStyle
Analysis & Sirmulation ¥ 3 sketch Tracer
P.EghF'Iant & Imagine & Shape
[Machining i [ .
= &=+ Digitized Shape Editar
'gigital Mockup L 2 R
Equipment: & Jyskems Ll _ _
Digital Pracess for Manufacturing 5 @Hick Surface Reconstruction
Machining Sirmulation b el Shape Sculptor
TV o T N e | T » nandle
gl
| =, I &
- i —
_
é_Master_handle
2=« plane
==z plane
[— 2= zx plane
‘?’PartBde
Enilpad.l
& EdgeFillet, 1 d
iniki il
o 20
Ty . -
= ﬁ'wﬁiﬁﬂ‘l Flare bype: IOFFset Fram plane jﬂ
& = plane.1
Reference: |3-'2 plane
Offset: PBmm =)
| Feverse Direction I

[ ] repeat object after OK

W Cancel I Preview I
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CATIA V5R16 Design with Analysis — Deep Fry Basket MO de lin g
| Sketch
To build 29 sketch:-
. click “Sketch” icon and select zx plane —
Draw axis

Draw a horizontal axis as shown

Multi-select the axis and plane.1 by pressing and
holding “ctrl” key on the keyboard

Then select “Constraints defined in dialog box”
icon
Select “Coincidence” and “ok”

Draw another two arcs (R450 & R270) and add the
corresponding constraints as shown

Exit the workbench by clicking “Exit” icon
Click on an empty space to deselect the sketch

Tangent & coincided

Plane.1
A- 12
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CATIA V5R16 Design with Analysis — Deep Fry Basket MO de lin g
| Sketch
To build 3" sketch:-
. Click “Sketch” icon and select plane.1 -
Draw arc
. Draw an arc as shown
. Multi-select the endpoints then the y-axis by
pressing and holding “ctrl” key on the keyboard
. The,rJlseIect Constraints defined in dialog Constraints defined in dialog box 15
box” icon
[ wistance CIFix
. Select “Symmetry” and “ok” . [ comcidence
. Add Constraint R30 onto the arc [longle...oooooee. T Comcenticy
. . [ radius | Diameter [] Tangency
i ROtate the mOdeI by mouse tO have an |Sometr|C [ semimajor axis ] Parallelism
V|eW O semirminar axis [ Perpendicular
. A ety O Horizorta
. Multi-select the arc and the point ik by s D:Emcalt |
pressing and holding “ctrl” key on the keyboard. O] Equidistant point
. Then select “Constraints defined in dialog 9 ok | & cane|
box” icon
. Select “Coincidence” and “ok”

. (Now the arc should be coincided with Sketch.2)
. Exit the workbench by clicking “Exit” icon

Sketch.2

3/ A-13
Sketch.3
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Modeling

Tutorial 3A

To build a Surface:- Sweep

Click “Sweep” icon

Select “Explicit” as Profile Type
Select “Sketch.3” as Profile

Select “Sketch.2” as Guided Curve
Click ok to complete

(On the tree, this surface is stored in

“Geometrical Set.1”, so it will not be mixed with

solids.)

Sketch.2

‘Master_handle

Swept Surface Definition 2]

Profile kype: I_ 'i;ﬁ |@ |ﬂ|

Subtyvpe: IWlth reference surface j

Prfile: |sketch.3

Guide: curve: |Sketch,2

Surface: Defaulk imean plane)

Angle: Fdeg E [Law... I

2= wy plane angular sector:  Previous I Il— 14 MExk I
£ yz plane SketCh .3 — Optional elements
£z plane [ Projection of the guide curve as spine
%’tﬁudv Sping: |Default (Skekch.2)
@EZZELHIELI Relimiter 1: [Mo selection
'.f:(j Draft.1 Relimiter 2: [No selection
*%W Smooth sweeping
*‘EPlane 1 [] Angular correction: F-5dEEI E
tLEz:E: 2 s [ Deviation from guide(s): F.Dﬂlmm E
TﬁSweep.l Twisted areas management
I3 Remove cutkers on Preview
Positioning pararmeters
[ Position profile  Show parameters == ]

Version 1b- Jan07

& Cancel l Prewview l

.
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CATIA V5R16 Design with Analysis — Deep Fry Basket Modeling

Tutorial 3A

To change the workbench:-

. Select ‘Start/Mechanical Design/ Part Design”

on the menu bar to go back to solid-modeling

environment B =l

=)

To cut the solid with this SURFACE:- i —— J
. Click “Split” icon __,ZX e
. Click OK on the warning window ’%;de
. Select the Yellow Surface “Sweep.1” g::;FTeu
. Click on the arrow so that it is pointing

downwards -phj;a;::chl =
. Click ok to complete Dﬁketchz

[ sketch.3

'ﬁSweep 1

t

Hide/show
To hide the surface & its curves:-
. Select the surface “Sweep.1” and click view |
“hide/show” icon | SEGERA L AT =

. Hide Sketch.2 & Sketch.3 too

A- 15
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Modeling

Tutorial 3A

Now, we are going to create a Multi-

section surface for the bottom face.
Before that, we need to construct
three guide curves and three
different sections

To change the workbench:-

Select ‘Start/Mechanical Design/
Generative Shape Design” on the menu
bar to go back to surface-modeling
environment

To create a reference plane:-

Click “plane” icon
Select “Offset from plane” as plane type
Select “xy plane” as Reference

Click “Reverse Direction” in the command
window (The arrow points to negative Z)

Enter 2mm as Offset value
Click ok to complete

Section

Guide-curve

gl
J -,/E‘s s oAker

Guide-curve

Guide-curve

Section

Section

-

A- 16

Version 1b- Jan07

[@

I A
£z plane

PartBody

Pad.1
&sEdgeFillet. 1
Ll oraft 1

Flane type: IOFFset from plane j@

i sl 1

Ty .
Geometrical Set,1

ﬁ' Reference: |xy plane

T =7 Plane 1

¥ isketeh 2 | offse: o k=
Ej;g;sketchﬁ | Reverse Direction I

@Sweep.l
B = Plare.2

[J Repeat ohject: after OK

] @ cancel | Preview |

xy plane
By Dickson Sham (ME Dept, HKPU)



CATIA V5R16 Design with Analysis — Deep Fry Basket

Tutorial 3A

Wireframe

To create a intersection curve:-

. Click “intersection” icon

. Right-Click on the entry box of First
Element

. Select “Create Extract”

. Select “No propagation “ for Extract
Definition

. Select the Face i\z

. Select Plane.2 as Second Element

. Click ok to complete

To create another intersection curve on

the opposite side:-

. Repeat the above steps but select the
face opposite to Face 14 as First Element

] Second Element : [No selection

A- 17
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Intersect.2

Modeling

Intersection Definition i

First Element :  |[Jla= Smalay) 2|

Create Line
[ Extend linear supports For interseckior / -
[g.t A Axis

mjg:n ¥ Axis
[1Extend linear supports for intersectior 2
JL £ Axis

Curves Intersection 'With Commaon Area —
Resulk: & Bz 0 Bt % Create Compass Direction
7 Create Plane

Surface-Part Intersection
Resul: @ Contour () Surface 7 #¥ Plane
Extrapolation options ——————————— .= vz Plane

[ Extrapalate inkersection on first leme = TiFlane

[ intersect non coplanar line segments m Create Intersection

Support ¢ [ro selection
[ complementary mode
[ Fedsration

Shaw parameters =2 l

Intersect.1
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CATIA V5R16 Design with Analysis — Deep Fry Basket MO de lin g

Tutorial 3A

. 1 , Sketch
To build 4 sketch:- @
. Click “Sketch” icon and select zx plane —
. . Draw axis
. Draw a horizontal axis as shown

. Multi-select the axis and plane.1 by pressing and
holding “ctrl” key on the keyboard.

. Then select “Constraints defined in dialog box”
icon

. Select “Coincidence” and “ok”

. Draw another two arcs (R300 & R150) and add the
corresponding constraints as shown

. Exit the workbench by clicking “Exit” icon
. Click on an empty space to deselect the sketch

R 300

i sl Tangent & coincided

Horizontal axis A-18
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CATIA V5R16 Design with Analysis — Deep Fry Basket MO de lin g

Tutorial 3A

To build 5 sketch:-
. click “Sketch” icon and select plane.1 -

o . Construction/stan
. Click “Construction/Standard element” icon s0  §arg element

that the coming elements will be considered as
construction (reference) elements

. Rotate the model by mouse to have an isometric
view
Intersect 3D
. Click “Intersect 3D elements” icon glements
. Select the curve “Intersect.1” (A point is created) & 5/
- . . 3 Intersect.2
. Similarly, click “Intersect 3D elements” icon £ niersee
. Select the curve “Intersect.2” (A point is created)
. Click “Construction/Standard element” icon

again to deactivate this mode.

. Draw an arc by selecting the two intersection
points as the endpoints %7

A-19
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CATIA V5R16 Design with Analysis — Deep Fry Basket

To build 5t sketch (Cont’):- Constraints defined in dialog box

To create a reference plane:-

Modeling

Tutorial 3A

Multi-select the arc and the point i% by
pressing and holding “ctrl” key on the keyboard.

Then select “Constraints defined in dialog
box” icon.

Select “Coincidence” and “ok”.
Exit the workbench by clicking “Exit” icon.

. Intersect.1
Wireframe

MO | B, T M A

Click “plane” icon

Select “Parallel through point” as plane type
Select “yz plane” as Reference

Select a Endpoint%> of the curve “Intersect.1”

Click ok to complete 2] x|

Flane tvpe: IF‘araIIeI through point j

Reference: |vz plane

Painkt: |Intersect. 1iWertex, 1

IJ“ Ok I - Cancel' Previem '

yz plane

Make a plane at the
A- 20 endpoint of curve

“intersect.1”
Version 1b- Jan07 By Dickson Sham (ME Dept, HKPU)




CATIA V5R16 Design with Analysis — Deep Fry Basket

Modeling

Tutorial 3A

To build 6" sketch:-

click “Sketch” icon and select plane.3

Click “Construction/Standard element” icon so
that the coming elements will be considered as
construction (reference) elements

Rotate the model by mouse to have an isometric
view

click “Intersect 3D elements” icon

Select the curve “Sketch.4” (A point is created)

Click “Construction/Standard element” icon
again to deactivate this mode.

Draw an arc with the endpoints near the
extreme points of Intersect.1 & Intersect.2

Add three Coincidence constraints to align the
arc onto the points 5'¢

Exit the workbench by clicking “Exit” icon.

A- 21
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Sketch

Intersect.2

Intersect.1

Plane.3

DraWwee
three points
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Modeling

Tutorial 3A

To create a reference plane:-

Wireframe

. Click “plane” icon &
. Select “Parallel through point” as plane type k]l el S : Move
. Select “yz plane” as Reference
. Select another Endpoint + of the curve
“Intersect.1” —
. Plane tvpe:IParaIIeI through poink jﬂ
. Click ok to complete s T

Paoint: Intersect. 1\verkex

- Cancell Presvigw I

To build 7t" sketch:-

. Draw an arc with the endpoints near the
endpoints of Intersect.1 & Intersect.2

. Add three Coincidence Constraints to align the
arc onto the points i\(

. (Refer to the steps of building 6" sketch)

A- 22
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CATIA V5R16 Design with Analysis — Deep Fry Basket Model’-ng

Tutorial 3A e

. . surface
To create a Multi-sections surface:-
. Click “Multi-sections surface” icon Surfaces B Sketch.4
11 ”» 13 7 11 ” J A SketCh.7 (QUIde)

. Select “Sketch.6”, “Sketch.5”, & “Sketch.7” in R e (section)

order (They will then be inserted into the entry ===\ \

box of Section) l

- Intersect.2

. If any red arrows are not pointing to the same /

il

id
direction, click it once to reverse. (gui ex
Then click the entry box of Guides once Sketch.5

Select “Intersect.1”, “Sketch.4” & “Intersect.2” (section)

Click ok to complete

Multi-sections Surfa d Intersect.1
o | Section | Tangent | Clasing Pairt | (gu|de)
1 Sketch.6
Sketch.5
Guides | Spine | Coupling |Re|imitata 1 | » f
o | Guide | Tangent |
1 Intersect.1 SketCh . 6
Z  Sketch.4 .
3 Intersect.2 (SeCtlon)

Replace I Femayve I Al I
Smookh parameters
[ angular correction: F.Sdeg E
[ peviation: F.Dtllmm E

All red arrows should point

to the same direction, [@ ok | @ cawsi| provien |
otherwise the created S
surface will be twisted A- 23
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CATIA V5R16 Design with Analysis — Deep Fry Basket MO de lin g

TUtOrial 3A The multi-sections face is not

As seen, the multi-sections surface is not big big enough to cover the solid
enough to cover the whole solid...

‘Master_handle

27w plane

To hide the solid:- <= v2 plane

L= zx plane

. Right-click on “PartBody” on the tree
. Select Hide/Show

Zenter graph
s Reframe On
e o

el -3 Hide)Show

) Edg Properties Alt+Enter
:(-j Draf [E] open Sub-Tree

crlik

To extend the surface:-

extrapolate

. Click “Extrapolate” icon e 73 ~ < il 4 )

. Select “Sketch.6” as Boundary e L 1l

. Select “Multi-sections surface.1” as “Extrapolated” :tdpl"td :;k‘jtt“t —

. Enter 20mm as Length Limk

. Enter Tangency as Continuity L I;Df: Ej

. Select “Assembly Result” | Constant distance optinization

. Click Ok to complete E'”HT ”'E“m:angent -
S e E

=

Length

Propagation mode: |Mone

Internal Edges: |Default (MNone) ﬁl

'd assemble result

(] Extend extrapolated edges

@ Ok I - Cancell Preview l

y —
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Tutorial 3A

To extend the surface on the other end:-

. Click “Extrapolate” icon

. Select “Sketch.7” as Boundary

. Select “Multi-sections surface.1” as
. Enter 20mm as Length

. Enter Tangency as Continuity

. Select “Assembly Result”

. Click ok to complete

To change the workbench:-

“Extrapolated”

2o UE)

‘Master_handle

. Select ‘Start/Mechanical Design/ Part Design”

on the menu bar to go back to solid-modeling

environment
. Unhide “PartBody”

A- 25
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L7y plane
L7 vz plane

L7 7w plane

i

Center graph
5 Reframe o

@Edge " F'rg:uertles
a Draf & open Sub-Tree

Modeling

2l
Boundary:  |Sketch.7?
Extrapolated: |E><trap0|.1
Lirnit
Type: ILength j
Length: IZDmm E
[ Constant diskance optimization

LUp Ea:

Jrio selection

Continuit

Propagati

[ Exten

Extremities:

Internal Edges:

vH Tangent

Tangent

Lellelle

ion mode: |Mone

|Default (Mone) @

4 Assemble result

d extrapolated edges

@ ok | @ cancel | Preview |

Alt+Enter

EEBC-\.“-
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Modeling

Tutorial 3A

To cut the solid with this extended

surface:-
. Click “Split” icon.
. Click OK on the warning window.
. Select the Yellow Surface “Extrapol.2”
. Click on the arrow so that it is pointing Eg:ﬂem
AR spit. 1
upwards. ﬁlﬁgmlu
. Click ok to complete -
f‘JiSketch2
e Result after Split by
EJ;WD; the extended

fﬁlntersect.l SU rfaCe
# Errravcat 2

To hide the surface & its curves:-

. . 7 ” EdgeFillet. 1
. Hide Everything except “Partbody”, xy plane, -
yx plane and zx plane. A spii. 1
" Sl 2
&b Geametrical Sek. 1
~ 2 Plane.1
T Sketch,2

%
L7 sketch.3
‘(’% Sweep, 1
e Plane, 2
o“ﬁ Intersect, 1
Ls"ﬁ Intersect. 2
%

All reference
curves & surfaces —»
are now hidden
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Tutorial 3A

Next, we are going to create a curve-based

pocket on the top face:-

To change the workbench:-

Select ‘Start/Mechanical Design/ Generative
Shape Design” on the menu bar to go back to
the surface-modeling environment

To create a reference plane (plane.5):-

Click “plane” icon
Select “Offset from plane” as plane type
Select “yz plane” as Reference

Click “Reverse Direction” in the command
window (The arrow should point to negative X)

Enter 23mm as Offset value
Click ok to complete

A- 27
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Create a plane

yz plane

Modeling

Plane tvpe: IOFFset From plane j

Reference: §iH

Offset:  R3mm =

Feverse Direction l
[] Repeat object after 0K

| @ oK I - Cancell Preview I
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Tutorial 3A

To build 8th sketch:-

Click “Sketch” icon and select plane.5

Draw an arc (R24, endpoints symmetric about
y-axis)

Add a Constraint (9mm) to define the distance
between the arc and x-axis

Exit the workbench by clicking “Exit” icon

Click on an empty space to deselect the sketch

To build 9th sketch:-

Click “Sketch” icon and select zx plane
Draw an axis

Add a coincidence constraint between the axis
and plane.5

Draw an arc (R28, endpoints symmetric about
the axis)

Add a Constraint (9mm) to define the distance
between the arc and x-axis

Exit the workbench by clicking “Exit” icon
Click on an empty space to deselect the sketch

A- 28

Version 1b- Jan07

Modeling

Draw an axis and
add a coincidence
constraint with
plane.5

. Plane.5
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Modeling

Tutorial 3A

To build a Surface:-

. Click “Sweep” icon

. Select “Explicit” as Profile Type
. Select “Sketch.8” as Profile

. Select “Sketch.9” as Guided Curve ~
. Click ok to complete

To change the workbench:-

. Select ‘Start/Mechanical Design/ Part Design”
on the menu bar to go back to solid-modeling
environment

To cut the solid with this SURFACE:-
. Click “Split” icon.

. Click OK on the warning window.
. Select the Yellow Surface “Sweep.2” TR
: o N ﬁ};ﬁmtcm
. Click on the arrow so that it is pointing | terlet.
downwards. — 3l Oraft. 1
: — - splie. 1
. Click ok to complete — sl 2
(3 i3
-5 Geametrical Set. 1
To hide the surface & its curves:- ?ﬁpl&n&l
% Sketch,
. Select “Sweep.2”, “Sketch.8”, “Sketch.9” & ”"m“%“;e:hi
“Plane.5” and click “hide/show” icon.  A-29 = .
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Modeling

Tutorial 3A

Edge fillet

To add Edge Fillets:-
. Click “Edge Fillet” icon

. Enter 3mm as Radius
. Select Tangency as Propagation
. Select the three sharp edges
. Click ok to complete
To save the new part in a Project Folder:- e [© Priee. bk 7 cmom
It is a good practice to store all part files of a
product in one specific folder.
. Create a folder wherever you can save (by MS
window technique).
. Save your current part as
“‘master_handle a.CATPART” into the folder.
. Add “a” after its name to remind us its version.
lerame  [Master_handle_a CATPan o [[see |
veastpe [CaTran o el |
A- 30
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Tutorial 3A

@: Master_handle

— L7 I
To create the upper body:- emrart i _:j‘“sla”e
. Select File/New on the menu bar oot oA — <7 2 plane
° SeIeCt Part as type gzreateageo:etrcilcal set - i"F'Elt't_ et e
reale an ordered geamerrical se :> ?@F Beframe |:||-|
. Enter Upper_body as part name -1 [ bide/show
. CliCk Ok to Complete [ bo nat show this dialag at startup —i:r:EIEF'r@EFtiES Alb+Erker
_— @ oK J = CanceIJ n {:j C E Open Sub-Tree
. ) . _ﬁgf Define In \Work Cbhject
. Select Window/Tile Vertically (we can see BLET e
Master_handle & Upper Body at the same time) 5 < o Chrh+C
: . “ ” . o ‘:rEIE E Paste kel
. Right-click “PartBody” of master_handle_a.CatPart; =R ceor  Paste Specal..
. and then select “Copy”’; L
‘Llpper_bod\,.f
o ke
. Right-click “Upper_body” of the tree of Upper_body o E:::: Pﬂ:;ejf;;oef =i
and then select “Paste Special...” 3 partpod [E) Open 5ub-Tree
. Select “As Result with link”; - R
Lk rlH-
. Click ok to complete. . By Copy CirleC
p -@Upper bndy El Special. .. S
— 2= wvy plane
— = vz plane I
= .= zx plane : Paste Special 2=l
_' F‘artEIDda.-' @ Paste s eed docurnent

) Paste with link ,qs Result

A' 31 lm I Cancel_l
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Tutorial 3A

To make the solid hollow:-
. Click “Shell” icon

. Enter 2mm as Default inside thickness
. Click ok to complete.
. (the material inside the solid is removed)

To cut the solid with a plane:-
. Click “Split” icon.

. Select xy plane
. Click on the arrow so that it is pointing upwards.
. Click ok to complete

To Save the new part in a Project Folder:-

. Save your current part as
“Upper_body a.CATPART” into the folder.

A- 32
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Modeling
Shell
Dress-Up Featvsos k| |
P9 Shell Definition ed s
— . Default inside thickness: IZITIITl E
Defaulk outside Ehickness: Pl'l'll'l'l| E
Faces to remove: Mo selection
Other thickness Faces:  |Mo selection El
@ 0K I ¥ Cancel I
.
Split
‘Llpper_l:ucudy
£ plane é,? &
i vz plane
L5z plane
F‘artBI:n:Iy
=3 Body 2
[ fl5aiid. 1
§shell 1
=T
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Tutorial 3A

To create the lower body:- newrar *
. Enter patrt name W
b SG'GCt Fl Ie/N ew [] Enable hybrid design
° [Jcreate a geometrical set
SeIeCt Part aS type [] Create an ordered geometrical set :>
. Enter Lower_body as part name
N C“Ck Ok tO Complete [] Do not shows this dialag at startup
- @ oK I B CanceIJ
. Select Window/Tile Vertically (we can see

Master_handle & Lower Body at the same time)
. Right-click “PartBody” of master_handle_a.CatPart
. and then select “Copy”

. Right-click “Lower_body” of the tree of Lower_body
and then select “Paste Special...”

. Select “As Result with link”
. Click ok to complete
-@:aner_hndv
— 2= xv plane
[~ 2= vz plane
— = 2 plane
_ PartBody

[ slid.1

A- 33
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Modeling

@ Master_handle
— <=7 wy plane

— <= vz plane
— <=7 zx plane
L E Part™

Center graph
T 'il F Eeframe On

‘f"; Hide'Shiow
— @i E B2 Properties Al+Enker
- ’f:j[ Open Sub-Tree

_ﬁgf Define In Wiork Object

_EHE dh Cut Chr|+3
B ﬁg 8lEe: Copy Crl+C
— BE R Paste Chrl+y

i'f‘.&',gem Faste Special. ..
T U

e Center graph
' Reframe On
=4 V:ﬂide,l'Sth
£ z» B2 Properties Alt+Enter
p; (5] Open Sub-Tree

Defing In Work Object

4 Cuk Chrl+
Copy Chrl4-C
R Paste Chrl+y

Paste Special. ..

Paste Special

21|

@ Faste
A= Resulk With Link
) Paste with ink |4z Rasylk

@ oK | dCanceIJ

A5 specified in Part document
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Tutorial 3A
Shell
To make the solid hollow:- |
+ Click “Shell” icon 2
. Enter 2mm as Default inside thickness ﬁ* kG \ ;' Defaul inside thickness: [ =]
* Click ok to complete. N Default outside thickness: orom] =
. (the material inside the solid is removed) M N selachion

Other thickness Faces:  |Mo selection [ﬁl

@ OK l Ial:aruzell

To cut the solid with a plane:-
. Click “Split” icon.

) Lower_hody

L= vy plane

. Select xy plane <=7 vz plane
. Click on the arrow so that it is pointing <7 2x plane
downwards. Bransody
. =i Body. 2
. Click ok to complete [ sclid. 1

G shell.1
o smlit.d

To save the new part in Project Folder:-

. Save your current part as
“‘Lower_body_a.CATPART” into the folder.
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Tutorial 3A

Building mechanical features on Upper Body:- “Upper_body Body.2 is
&%y plane added onto
<7 vz plane Partbody

To add two Bodies together:- Lgnrr

. Right-click “Body.2” on the tree = {7 add1

. Select Body.2 object/add... (Body.2 will become a = ;E'S‘f’-l?d 1

branch of PartBody) & shel.1
ff splie. 1

To get a boundary curve from the solid:-
. Select ‘Start/Mechanical Design/ Generative

Boundary

1 >
Shape Design” on the menu bar to go back to Dpcrati ) =
surface-modeling environment | G , ‘E:;ZL 42
. Click “Boundary” icon
. Select “Point continuity” as propagation type =T
. Select the parting surface (both inner & outer edges Mulipl Elemert:  [Bordary T
Wl” be hlgh“ghted) Reference Element: [ElaiEa st
. Click ok to complete e Sicssl e
. Select “Keep only one sub-element by a Near” in the
message window “Multi-result management” _
. Parting
. Click ok surface
. Select an inner facei\g7 as Reference Element
. Click ok to complete
P A- 35
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To remove material from the boundary:-

Tutorial 3A

Select ‘Start/Mechanical Design/ Part Design” on 7| 5 2.0

the menu bar to go back to solid-modeling

environment

Click “Pocket” icon

Click OK on the warning window.
Select the curve “Near.1”

Select “Reverse Direction”

Enter 1.5mm as First Limit
Select “Thick” option

Enter 1mm as thickness.1

Enter 1mm as thickness.2

Click ok to complete

Version 1b- Jan07

Sketch-Based Features

Modeling

Pocket Definition e |
— Firsk Lirnik —Second Limit
Tvpe: IDimensiDn j Type: IDimension j
Depth:  [L.5mm = Depth:  omm =3
Limit: [Moselection | Lirit [No selection |
—Profilefsurface ————— — Direction
Selection: |Near.1 El I3 Normal ko profile
= Thick, Reference:[Mo selection |
Reverse Side ,I — Thin Pocket
8 [ mirvored extert Thickness1 [tmm 2
Reverse Direction I Thickness?: |1mm E
T I [ meutral Fiber [ Merge Ends
_— @ CK I & Cancel I Preview _I

Result
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Tutorial 3A s

To build a sketch:-

. Click “Sketch” icon and select the bottom face of
Pocket.1

. Draw 4 lines (two horizontal & two vertical)

. Add a Symmetric Constraint between two horizontal
lines

. Add 3 more dimensional constraints (28mm, 8mm &
14mm)

. Exit the workbench by clicking “Exit” icon

To build a solid from the open profile:-

. click “Pad” icon

. Click ok on the warning window

. Select “Thick” option

. Select “Neutral Fiber”

. Enter 1mm as thickness.1

. Select “Merge Ends” so that the lines will%

until they touch the solid face
. Select “Up to Next” as First Limit
. Click ok to complete

fia|
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Sketch

Modeling

2lx
—Firsk Lirnit —Second Limit
Tvpe: IUp o next j Type: IDimension j
Limit: [Mo selection | Length:  fomm =
Offset:  famm 2 Limit: [ho selection |
—Profilefaurface ———————————— —Direction
Selection: |Sketch.1 @l I3 Mormal ko profile
I3 Thick Reference:[No selection
Reverse Side I — Thin Pad
[ Mirrored extent Thickness1 [Lmm =
Reverse Direction I iz |1mrn

= <l ess I

I Meutral Fiber & Merge Ends

@ 0K l GCanceII

Preview I
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Tutorial 3A

To build another sketch:-

Click “Sketch” icon and select xy plane

Draw a circle (Dia6.0) on x-axis

Add a dimensional Constraint (20mm)

Exit the workbench by clicking “Exit” icon

To build a solid:-

click “Pad” icon

Select “Up to Next” as First Limit
Select “More”

Enter 5mm as Second Limit
Click ok to complete

Version 1b- Jan07

Sketch-Based Featu
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Sketch

Modeling

20

Al
—Firsk Limit —Second Lirnik
Type: ILI|:| ko next j Type: IDimension j
Lirnit: W Length: |5mm E
Offset:  Jomm = Limit: [ric selection |
—ProfilefSurface — Direction
Selection: [Sketch.2 A 15 hormal ko profile
[ Thick Reference:|No selection
Reverse Side I — Thin Pad
[ Mirrored extent Thickness1 |1mm
Reverse Direction I Thicknessz: Ilmm
gz I I meutral Fiber [ Merge Ends
- @ oK W Cancel I Previgm I

e,
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Modeling

Tutorial 3A

1ole Definition

To make a hole:- Sketch-Based Features
. « y - f Extension | Type I Thread Definition I
. Click “Hole” icon and select the top face of ~ #) [l # =
. i E i =] Z
the Cy|lnder . TOp face of Diameter : . ﬂ
. Select “Blind” as Extension type cylinder Depth:  [t3mm B
E 2 D ik W —Paositioning Sketch
. nter 2.5mm as Diameter et [ =
. Enter 13mm as Depth ~Diection Bottom
) Reverse I IFIat j
. Click ok to Complete i Marmal to surface Andle : [[Zideg
|rio selection
s @ oK & Cancel I Preyiey I

To make a pattern:-

. Multi-select Pad.2 & Hole.1 L ear.1
° CliCk uRectangular Pattern” icon F'FirstDirectioln | Second Direction |
Arameters: \1nctancels) & Spacing
. Click the box “Reference Element” stancetsy
. Select xy plane fpgt: Ei
L] CIiCk “Reverse” S —Reference Direction
e I*-"’t“'{i Sketch.3 Reference element:lxypT
° Enter g as Instance r?(}enmetrical Set.1 Reverse |
) 1 o BEILII'IIjEIF':.".l Chject to Pattern
Enter 62mm as Spacing - Fbm e -
° CIiCk Ok to COmplete [T keep specifications
Mare == I
- ] @ cancel | Preview |
A- 39
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Modeling

Tutorial 3A

To check the depth of holes:-
Click “Sketch” icon and select zx plane
. Click “Cut Part by Sketch Plane” icon

. Visual Check whether the holes are too deep
or not deep enough (for this case, they are
accepted)

. Exit the workbench by clicking “Exit” icon

To make a pocket:-

. Click “Sketch” icon and select yz plane

. Draw a circle (Dia3.0) at (-12.0mm, 0)

. Select the circle, click “Mirror” icon, and then
click y-axis

. Exit the workbench by clicking “Exit” icon

. Click “Pocket” icon

. Enter 10mm as First Limit

. Check “ Mirrored extent” option

. Click ok to complete

*SAVE THE FILE AGAIN **

A- 40
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Cut part by sketch plane

YisualizoZion
s

| Sketch

Not too thick &

/ not too thin \

12

Sketch

Pocket O3

inition el

Sketc'i-Ewsed Featu ey

Type: Dimension 52

Depth:  Jloom (=]

Limit: [roselection |

— Profile/Surface

Selection: W@I

[ Thick

Reverse Side |

& Mirrored extent
Reverse Direction
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Tutorial 3A

Building mechanical features on Lower Body:- Lower_body
= wy plane
L7 vz plane
To add Bodies together:- £ 2 plane
: . “ ” "'F‘artB-:udy
. Right-click “Body.2” on the tree =5 add.1
. Select Body.2 object/add... (Body.2 will become a = EBody.2
branch of PartBody) i Soiid.
& shell .1
fr split. 1
To get a boundary curve from the solid:- Boundary
. Select ‘Start/Mechanical Design/ Generative — x|
Shape Design” on the menu bar to go back to s -
surface-modeling environment | Ba_ AN
. Click “Boundary” icon
. Select “Point continuity” as propagation type
. Select the parting surface (both inner & outer edges
will be highlighted)
. Click ok to complete
. Select “Keep only one sub-element by a Near” in the
message window “Multi-result management” _
, Parting
. Click ok surface
. Select an inner facei\g7 as Reference Element
. Click ok to complete
A- 41
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Modeling
[utorial 3A

To add material from the boundary:- sketch-Based Features 2
. Select ‘Start/Mechanical Design/ Part Design”on (). [l | 90 (& @] & & % &

the menu bar to go back to solid-modeling

environment 2x
. i “ ” —First Limit ~—Second it~

C“Ck Pad IcCon . . Type: IDimension x| [Tvpe: IDimension =l
. Click OK on the warning window. CET N - | =

Lirmik: W Limit: IND selection
* SeleCt the CUI’VG “Near.1 ” —ProfilefSurface —————— —Direction
. . . election: |Mear, '@ I3 armal ko prafile

. Enter 1.5mm as First Limit et ] |l
° “ ick” i Reverseside |  |~ThinPad

SeleCt ThICk OptIOn [ mirrored extent Thickneslel'ﬁl"'l E
. Enter Omm as thickness.1 W _Reverss oirection | thideess2ifirm 8]

. i [ Meutral Fiber []Merge Ends
. Enter 1mm as thickness.2 —al R |
oK Cancel Prewviem

. Click ok to complete —

To Offset a solid face:-

. Click “Thickness” icon

. Select the parting surface

. Enter -0.5mm as Default thickness
. Click ok to complete

Version 1b- Jan07

Thickness Definition

Default thickness :

Default thickness Faces

Other thickness Faces : Mo selection

ok | @ cancel |
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Modeling

Tutorial 3A

| Sketch

To build a sketch:-

. Click “Sketch” icon and select the top face of Pad.1

. Draw 4 lines (two horizontal & two vertical)

. Add a symmetric Constraint between two horizontal
lines

. Add 3 more dimensional constraints (28mm, 8mm &
14mm)

. Exit the workbench by clicking “Exit” icon

To build a solid from the open profile:-

. Click “Pad” icon 2| x|
. Click ok on the warning window e =
* Se|eCt “ThiCk” 0pt|0n Lirnik: |No selection Length: Pmm E
* SeleCt “NeUtral Flber” EF::Ftil:e.I'SurF":::;m—E En[.l)iitr:ectiun W
* Enter 1m_m aS tthkneSS1 Selection: |Sketch.1 @l IS Mormal ko profile
. “ . . ” I3 Thick Reference:W
. Click “Reverse Direction | “Thi Pad
. Select “Merge Ends” so that the lines will B Dot s o= =
. g . Reverse Direction I Thicknessz:llmm
until they touch the solid face g N en——
. . . Less I
. Select “Up to Next” as First Limit = R p——
. Click ok to complete
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To make a pocket:-

Version 1b- Jan07

Modeling

MJ

Tutorial 3A

Click “Sketch” icon and select yz plane Sketch
Draw a Profile as shown (you can use

“Profile” command to draw the straight lines

continuously, and then click “Tangent Arc” —

option in the toolbar “Sketch tools” to draw the
arc.

Select the profile, click “Mirror” icon, and then
click y-axis

Exit the workbench by clicking “Exit” icon

3 options of
“Profile”: line,
tangent arc &
three- point arc

Click “Pocket” icon
Enter 50mm as First Limit
Check “ Mirrored extent” option

Click ok to complete

r—First Limit
Type: IDimension j
Depkh: Ornm

Lirnit: |N0 selection

—ProfilefSurface

Selection: |y Ei-,

[ Thick

Reverse Side ]

Result

4 Mirrored extent

Reverse Direckion I
Mare == I

@ oK & Cancel I Preview ]
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Modeling

Tutorial 3A

To make a pad:-

Sketch

Click “Sketch” icon and select the top face of |
Pad.1

Draw 3 lines (three horizontal lines)

Add a symmetric Constraint between two
horizontal lines

Add 2 more dimensional constraints (50mm,
& 7mm)

Exit the workbench by clicking “Exit” icon

. “ - Pad Definition
Click “Pad” icon = i
Click ok on the warning window Type:  [Uptonext =|[tvpe: [oimension =]
Se|eCt “Thicku o) tIOn Lirniit: IND selection Length: Pmm E
p. ” Cffsat: Pmm E Lirriik s |Nu selection
Select “Neutral Fiber e ———— T
Enter 1mm as thICkneSS1 Selection: |3ketch, 3 ||| Marmal ta profile
. « . . ” 3 Thick ReFerence:IND selection
Click “Reverse Direction R “Thin pad
Select “Up to Next” as First Limit e i e I &
. Reverse Direction I Thicknessz: JLmm
CIICk Ok to Complete I3 Meutral Fiber [ ] Merge Ends
< <less I
@ 0K I & Cancel _I Presview I
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Modeling

Tutorial 3A
To make a pocket:-
. Click “Sketch” icon and select the face of | Sketch

Pad.3 Y
. Click “Cut Part by sketch plane” icon to

view the sketch plane —

. Draw a Profile (two vertical lines, one
horizontal line & an arc)

. Add a dimensional constraint R1.5 on the arc Yisualizozion

. Add another dimensional constraint (45mm) 4
between the circle centre and the y-axis -

. Exit the workbench by clicking “Exit” icon

. Click “Pocket” icon :
. Enter 10mm as First Limit A =) B B
. Check “Mirrored Extent” option

. Click ok to complete

Tyvpe:

Jirmension
Depth: IIDmm E
Lirnit: IND selection

—Profile/Surface —————

Selection: |Sketch.4 @I
[ Thick
Reverse Side I

I3 Mirrored extent

Reverse Direction I

More == I

@ oK & Cancel Presizm
. | | |
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Tutorial 3A

To create a reference plane:- wireframe
. Click “plane” icon
. Select “Offset from plane” as plane type
. Select “xy plane” as Reference oy Plane DefinKiEN.
. Click “Reverse Direction” in the command N iy e
window (The arrow should point to negative Z) zﬂft :5;: -
. Enter 2.5mm as Offset value Reverss Direction |
. Click ok to complete [ Repeat object fter OK
ﬂ ok | @ cancel | Preview |

To make a pad:-

. Click “Sketch” icon and select xy plane
. Draw a Circle (Dia9.5mm) Sketch
. Add a dimensional constraint (20mm) between
the circle center and the y-axis
. Exit the workbench by clicking “Exit” icon -
. Click “Pad” icon
. Click “Reverse Direction” 2
. Select “Up to Next” as First Limit Type S«etct-Based Featu
. Click ok to complete
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Modeling

Tutorial 3A

To make a pad:- Sketch
. Click “Sketch” icon and select the top face of '
the cylinder
. Draw a circle —
. Add a Concentric Constraint
. Add a dimensional constraint (1.5mm)

. Exit the workbench by clicking “Exit” icon

Sketch-2ased Featu
. Click “Pocket” icon

T S
Pocket Definition __. 21xi

. Select “Up to Last” as First Limit Type Pl e
. « ” . Tvpe: |U|:| ki last j Twpe: IDimensiu:un j
° CI ICk MOI’e Optlon Lirnit: Jric selection Depth: |'2-5|TIITI b
L Enter -25m m as Second L| m |‘t Offset: Pmm = Lirmit: [t selection
. —ProfilefSurface —————————— — Direction
) Click ok to complete salecton: [F | | tormal o pofic
] Thick, ReFerence:lND selection
Reverse Side ] — Thin Pocket
[ Mirrored extent Thickness1 Jimm
Reverse Direction I Thickness2: Ilmm
SR I (1 meutral Fiber [ Merge Ends

@ 0K I - Cancell Preview l
=
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To make a hole:-

To make a solid by an used sketch:-

Click “Hole” icon and select the top face of

the cylinder

Select “Up to Last” as Extension Type

Enter 3.2mm as Diameter
Click ok to complete

Click “Pad” icon

Select “Sketch.5” as Profile (Sketch.5 has
been used before and it is now hidden)

Enter 1.5mm as First Limit
Check “Thick” option

Enter 1.5mm as Thickness.1

Enter Omm as Thickness.2
Click ok to complete

Version 1b- Jan07

Tutorial 3A

Sketch-Based Features

Modeling

21
Extension | Type I Thread Definition |
Up Tao Last j
; > 2]
Diameter : (.MM M
Depth F.Smm Eé@
Lirnit ¢ |N0 selection
Pasitioning Sketch
Offset : me E ’7 @l ‘
r— Direction Bokkarn
Feverse I ITrimmed j
' Mormal ko surface Angle :IIZDdeg E
[ selection
: @ CK I & Cancel l Preview I

Sk=tch-Based Featu

r—Firsk Limit =Sl il e

Tvpe: IDimension j Tvpe: IDimensiu:un j

Length:  |L.5mm 2] llength:  Jomm =

Limit: [roselection | ||uimi: [hoselection |

—ProfilefSurface ————————————————— —Direction

Selection: |Sketu:h.5 @ I3 Mormal to profile

& Thick Reference:[No selection |
Beverse Side I — Thir Pad

[ mirrored extent Thickness1 |1 .S E
Reverse Direction I Thicknessz: Ijmm E

mip I [ meutral Fiber [] Merge Ends

1 & Cancell Previem I
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Tutorial 3A

To make a pattern:-

. Multi-select Pad.4, Pocket.3, Hole.1 & Pad.5

1_"":3
H=i 7 Sketch, 3

#-[1E_| Pocket.2

"7 Sketch.4

. Click “Rectangular Pattern” icon
. Click the box “Reference Element”
. Select xy plane

. Click “Reverse”

. Enter 2 as Instance

. Enter 62mm as Spacing

. Click ok to complete

To hide a plane:-
. Right-click on Plane.1
. Select “Hide/Show”

**SAVE THE FILE AGAIN**

Version 1b- Jan07

#-17 sketch.6
""LE_l-

#-17 sketch.7

A- 50

ransfurmal:lun |

_J@_

Modeling

Rectangular Pattern Definiti 2l

First Direction | Second Direction I

Parameters: IInstance(s) & Spacing

2|
Instancels) : |2 E
ks

o

Spacing : F’me

Lergth : F2mm

—Reference Direction

Reference element:lxy plane

Reverse l

Object to Pattern
Fbject: |4 elernerts @l

I3 keep specifications

More>>|
@ ok | @ carcel | Preview |
.
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Tutorial 3

Now we have three part files:
. Master _handle (which controls the handle outlook)

. Upper_body (which is a child of Master_handle
and has its own mechanical features)

. Lower_body (which is a child of Master_handle
and has its own mechanical features)

To modify Master Handle:-

. Single Click “Sketch.1” in Master_handle
. Change R380 to R250

. Change R10to R12

. Exit the workbench by clicking “Exit” icon

To get Upper & Lower bodies updated:-

. Activate the window of Upper_body

. Click “Update” icon

. After a few second, the model turns from red to

Modeling

[ 2= 22 plane
T EBpartpoay
oot
- aeometrical Set.1

Boundary.1

Master_handle
2=y plane

CoD)

2= vz plane
=7 7w plane
"‘PartBody
“"@Pad. 1
[, Shetch 1
— S EdgeFilet. 1 _ip

¥ ——
— 3 Draft. 1 6 °>
— i split. 1 o
— P spit. 2 P
—FF spit, =
— ﬁEdgeFillet.S
“‘@Geumetrical Set. 1

IE‘Luwer_hody_a.EATPart

‘Lower_body

blue; by then the model is updated in shape s
Firacoy
. For Lower body, the steps are the same. 'Ef_fi";iifiii“
lac | b
_—
update
A- 51
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N
Modify Master model

o N

1
\ —T3

R 350

120
H&

=

o [=] Sl ] upper_body_a.CATPark =10l x|

‘Upper_body
27wy plane
27 vz plane

L7 zx plane
f’é}PartBody

k= .
=" e Geometrical Set.1

i+ :Boundary. 1

‘END ofTutorial 3A
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Tutorial 3B

Building the basket:-

We are going to use Surface-modeling

Modeling

technique to build the basket... Newpare x|
Don’t Enter part name Partl
. Select File/New on the menu bar check ——#JEnable hybrid design
i TR T B ‘ i I:l': k krical set
. Select “Part” in “List of Type Hyp”d,, e
. DeS|gn [ Create an ordered geometrical set
. Click ok to complete
. Enter “Basket” as Part Name [ Do nat show this dialog at startup
. Click ok to complete @ ok | @ cancel |
. Select ‘Start/Mechanical Design/Generative
P g ) Fle Edit  Wew Tools  Window  Help
_ HES i =R O
. Select “Insert/Geometrical Set” on the menu bar i .
and click ok to complete (Now a new branch o el
. ) - . . lane Ll Ordered Geometrical Set...
Geometrical set” is created on the part tree, which is e o 3
Sket
used to store all reference curves and surfaces) e i~
Body Axis Svskem
‘Wireframe k
Law k

A- 52
Version 1b- Jan07

By Dickson Sham (ME Dept, HKPU)



CATIA V5R16 Design with Analysis — Deep Fry Basket

Modeling

Tutorial 3B Cortered

To build a sketch:- Sketch x|
. Click “Sketch” icon and select xy plane @ amfef=Jole X \Elj
. Draw a centered rectangle (center at origin, 170mm x  —
130mm)
. Exit the workbench by clicking “Exit” icon N -

Subtype: IWith draft direction j

Profile type: @l I m"'l @ |m3|

Guide curve 1: |Sketch,1

Draft direction: |>cy plane

Draft computation mode: @ Square ) Cone

To create a swept surface:-

: . A wholy defined | G1-Constant | Location values |
. Click “Sweep” icon - o —
. Select “Line” as Profile Type = s s oo | F /4 v |
. Select “with draft direction” as subtype
. Select “Sketch.1” as Guide Curve.1
. Select xy plane as Draft Direction e

" Length 1: FDmm E

Reliriting element 1: [ro selection

. Enter 10 deg as Angle

. Enter 60mm as Length.1

. Click the arrow as shown (angular sector =2)
. Click ok to complete

Length tyvpe 2

Length 2: me E

Relimiting element 2: IND selection

Smooth sweeping

[ angular corvection: F-Sdeg E
[[] Deviation From guids(s}: WE

Twisted areas management

o Remove cutters on Preview

- |
A 53 j‘ @ oK I & Cancel I Presview I
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Tutorial 3B

To create a surface from a closed boundary:- Surfaces
y Click “Fill” icon | &

Modeling

. Select all the four edges * of the smaller opening

. Click ok to complete (a surface will be created to
fill the opening)

To Join surfaces into one:-

. Click “doin” icon
. Select surfaces “Sweep.1” & “Fill.1”
. Click ok to complete (a new surface is created to

represent both surfaces; They are hidden now)

Operations

B
2l
Boundary:
Mo | CUrves Supports |

1 Sweep,1\Edge. 1
2 Sweep.l\Edge.?
3 Sweep.l\Edge.3

4 Sweep,1iEdge.4

AddAfter I Replace I Remove I
AddBefore I PReplaceSuppart I RemaveSupport I
Continuity: [paine -

Passing point: [N selection

[ Planar Boundary Orly

& 0K I @ cancel | preview |
-

(]

Elements To Join

Basket

= wy plane
£ vz plane
£z plane

F‘artEh:u:Iw;.f

rﬂ ' eometrical Set, 1 .
C’,;— A new surface is created; the
T'l__-,Sketn:h.l - .
- original surfaces are hidden

2 .
F i / after this creation
P 10in, A- 54
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Add Mode | Remave Mode |

Parameters | Federation | Sub-Elements To Remowve |

[ check kangency 'S Check connexity [ Check manifold
[ simplify the result

[ 1gnore erroneous elements

Merging distance m

O angular Threshold P.Sdeg

@ ok | @ cancel | preview |
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Modeling

Tutorial 3B

To add a Fillet on surface edges:- e
. Click “Edge Fillet” icon Extremies: |Smooth I~
. Select all the four Vertical edges ;:m o r =
. Enter 15mm as Radius Propagation:  [Tangency =
y Click ok to complete i
- | @ cancel | Freview |

Basket
To add another Fillet on surface edges:- i
. Click “Edge Fillet” icon B
. Select an edge of the bottom face *%W
. Enter 15mm as Radius Ff‘fseeep.l
. Click ok to complete 1-%»5"11

- o

®“PEdgerilet. 2

R
|5 R adius=15mm

A- 55
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Modeling

Tutorial 3B

To hide a sketch:-
. Right-Click on “Sketch.1”
. Select “Hide/Show”

Boundary

To get a boundary from a surface:-

Operations
. Click “Boundary” icon
. Select “Point continuity” as propagation Select the edge
type
. Select an edge of the opening
. Click ok to complete
Propagation t';.:'pe:IF'n:uint conkinuity j

Surface edge: |E-:|-;|EFiIIEI:.2'I,E|:|ge.5

Lirnit1: Mo selection

Limnit2: |Mo selection

III @ OF - Cancell Prewvisw I

A- 56
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CATIA V5R16 Design with Analysis — Deep Fry Basket

To create a swept surface:-

Click “Sweep” icon
Select “Circle” as Profile Type

Tutorial 3B

Select “Center & Radius” as Subtype
Select the curve “Boundary.1” as Center

Curve
Enter 1.5mm as Radius
Click ok to complete

To hide a curve:-

Right-click on “Boundary.1”
Select “Hide/Show”

Version 1b- Jan07

Basket
2=y plane
2= vz plane
L= 7w plane
PartBDdy
r%(}eometrical Set.1
7 sketeh, 1

‘.‘.‘%SWEEp.l
ZEFill
T"%ﬁ? Join. 1

wEdgeFillet. 1

r Radius=15mm

—
“WEdgeFillst. 2
R
Radius=15mm
7 Boundary, 1
f'@Sweepz

Radius=1 .Smim

A- 57

Swepk Surface Definitio
i Profile bype: g

Modeling

v |& &

— Qpkional elements
Spine:
Relimiter 1: |Mo selection

Relimiter 2! |Mo selection

amookh sweeping

|:| Angular correction; F-Edﬂ';l E
(] Deviation fram guide(s): ﬁ.DDImm E

Twisted areas management
& Remove cutkers on Presiew

Subkype: ICenter and radius j

|DeFauIt (Boundary . 1)

@ Ok l - Cancell

Freview l
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CATIA V5R16 Design with Analysis — Deep Fry Basket MO de ling
Tutorial 3B
new plane
To create a reference plane:- Wireframe e
. Click “plane” icon I . /.
. Select “Offset from plane” as plane type -
. Select “yz plane” as Reference
. Click “Reverse Direction” in the command
window (The arrow should point to negative X)
. Enter 150mm as Offset value
. Click ok to complete

To make a point on a new sketch:-
. Click “Sketch” icon and select plane.1 Sketch
| kﬁ
N

"%‘-ng

\T
Create a
point

. Draw a point (x=20, y= - 40)
. Exit the workbench by clicking “Exit” icon

A- 58
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Tutorial 3B

To make another point on a nhew sketch:-

Click on empty space to deselect “Sketch.2”
Click “Sketch” icon and select plane.1

Draw a point (x=20, y= 33 above the previous
point)
Exit the workbench by clicking “Exit” icon

To project a point onto a surface:-

Click “Projection” icon

Select “Along a direction” as Projection Type
Select the point “Sketch.2” as Projected
Select the surface “Edgefillet.2” as Support
Select Plane.1 as Direction

Click ok to complete

A- 59
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Modeling

| | 20
, Create a point

Sketch on another new
sketch

Sketch.2

Wireframe

S . XA

Sketch.2

A new point is projected
on the surface from
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Tutorial 3B

To project another point onto a surface:-

Click “Projection” icon again

Select “Along a direction” as Projection Type

Select the point “Sketch.3” as Projected

Select the surface “Edgefillet.2” as Support

Select Plane.1 as Direction
Click ok to complete

To make a mirror copy:-

Click “Symmetry” icon

Select the point “Project.1” as Element
Select zx plane as Reference

Click ok to complete

Click “Symmetry” icon again

Select the point “Project.2” as Element
Select zx plane as Reference

Click ok to complete

Version 1b- Jan07

A new point is projected
on the surface from
Sketch.3

Operations

Modeling

Wireframe

Sketch.3

A- 60

Symmetry.2

Symmetry.1
Project.2 |

Project.1
T
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Tutorial 3B

I E L

Radius=1.5mm
T'::f-
- 7, Sl

To hide all reference elements:-
Multi-select Plane.1, Sketch.2 & Sketch.3
Right-click on anyone

Select “Hide/Show”

Zenter graph
E- Reframe On

— %= Hidejshow
= Project 25 properties
-f_-; Project E Open Sub-Tree

Ll

Modeling

alt+Enker

To add Material Texture:-

Download a texture from a shared library at
http://www.planit3d.com/source/texture_files/metal/metal.html

Save the texture file into the project folder
Click “Apply Material” icon

Click B&W Tiling

Select the surface "EdgeFillet.2” on the tree
Click ok to complete

Library (ReadOnly)

L7 7w plane

F'arI:Bcn:I':.f

= e Geometrical Set. 1

IDefauIt Material Catalag

Construction | Fabrics | Iekal

m #|| Apply Material
o ¥
| & i
‘ BEW Tiing
A- 61 -
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T’ﬁfﬁjnim

== iEdgeFillet. 1

Radius=15mm
T VEdaeFilet.2

R
[BJF R adius=15mm

| Other

Bathre =" Boundary. 1

""%Sweep.z
AW R adius=1.5mm
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Tutorial 3B

To view the material texture:-

Click “Shading with material” icon

To modify the texture:-

Double-click “B&W?” Tiling (under Edgefillet.2)

on the tree

Select the tab page “Texture”
Select “Image” as Type

Click “...” icon of Image Name
Select the downloaded texture file
Select “Cubical Mapping”

Enter 30mm as Material Size
Click ok to complete

Version 1b- Jan07

& B0, 6 &)

Shading with e

Properties

Modeling

£z plane

PartBDdy
v?ﬂ;GBDmetnca\ ekl
Pl sherch1

'lf*?sweep.l
CFlLL

= 1011

| i
T’ + EdgeFillet.1
L"“i""' - 15mm

15mm
"

| e
{] Sweep, 2
=
Rad\us=1 JSmm

Current selection F&W Tiling

Fendeting | Inhetitance | Feature Propetties | analsis |Dra: 4|p

Makerial size:PD i E

alvlal
)

Lighting | Texture |

Tvpe IImage

h

Cubical Mapping
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Modeling

Tutorial 3B

To add another material texture:-
. Click “Apply Material” icon

. Select the surface “Sweep.2”
. Click ok to complete

To save the new part in Project Folder:-

. Save your current part as
“‘Basket_a.CATPART into the folder.

A- 63
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A

. Iy
. Select “Iron” in the tab page “Metal” J (=0

Apply Material

27 vz plane Library (ReadOnly} [ B il |EI|1|
L7z plane r
Defaulk Material Catalo : _F"-_I
PartBDdy I q JB 22|
V%Genmetrical Set.d1 Construction | Fahtics | Metal | Other | Painting | Shape Review | Stone | ‘Wood |
F-1 sketch 1 =
eep, 1
1 r
r n.1
#EdgeFillet. 1
Radius=15mm brama Copper Ercded met
2,
“WEdgeFillet.2
Material=Ba Tiing
Radius=15mm
@ B2 Tiing
Lead IMagnesiu
FiZsetch2 ' '
7 sketch.3
-.;-mpmle“-l Shirry brushed metal Sitver Steel _
= Project.2
Ly 4| | »
m Syrornetry, 1
[l symmetry.2 [ Link ko file
-] Ok I Apply Material I Close I
-
" Basket
27wy plane
&7 vz plane
27 zx plane
PartBody

r%Geometrical Set.l
F Csletchn
@Sweep. 1
FE{-}.HIIJ

0 10,1

S EdueFilet.1
Radius=15mm

“EdyeFillet.2
Material=B&Mw Tiling
Radius=15mm
@ eaw Tling

= Boundary.1

@ Sweep.Z
®ron
Radius=1.5mm
Material=Iron

f'm/ Plane. 1
=LA shetch.2
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Tutorial 3B

Building the metal arm:-

We are going to learn how to build 3D curves to
represent the metal arm...

. ” ’ Enter part name petal
. Select “File/New” on the menu bar Don't  Petal_arm
_ _ check —» [ | Enable hybrid design
. Select “Part” in “List of Type “Hybrid [] Create a geometrical set
. Click ok to Comp|ete Design” [ create an ordered geometrical set
. Enter “Metal_arm” as Part Name
. Clle Ok to Complete [ | Do not shiow this dialog at startup
- |'ﬂ Ok, I & Cancel |
. Select ‘Start/Mechanical Design/Generative
Shape Design”on the menu bar.
File  Edit  Wisw Tools  Window  Help
y . , HES i =R O
. Select “Insert/Geometrical Set” on the menu bar Body
and click ok to complete - el et
lane g Crdered Geometrical Set..
lane Sketcher k
lane
Body Axis Svskem
‘Wireframe k
Law k

A- 64
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CATIA V5R16 Design with Analysis — Deep Fry Basket Modeling

To create a reference plane:- m y “Metal_srm
= Py 2= xy plane
. Click “plane” icon x vz plane

NS

=12 aference

%";E’

£ 2w plane

. Select “Offset from plane” as plane type Bansody E'CL_HE
. Select “zx plane” as Reference ":ﬁ%
. Enter 20mm as Offset value OFFset=ZDmm
. Click ok to complete
Sketch
To make a Sketch:-
. Click “Sketch” icon
. Select Plane.1 —
. Draw the Profile as shown (You can use “Profile”
command to draw the profile continuously)
. Add dimensional constraints
. Exit the workbench by clicking “Exit” icon =
Y 1
R 40
Wil
L

A- 65 lm{
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[utorial 3B
To create another reference plane:- %
. ick “ i " Sl ot
Click “plane” icon ‘ {ﬁymreﬂce

. Select “Offset from plane” as plane type e

. Select “zx plane” as Reference 5 |
. Enter 12mm as Offset value [J
. Click ok to complete

To make the 2"d Sketch:-
. Click “Sketch” icon e
Ine in
. Select Plane.2 = A Sketch 1
. : 7 '
. Draw a straight line as shown Lu
. Multi-select the line * in the previous sketch and “Metal_omm
the current line; and add a Coincidence Constraint. gt .
. Add two more dimensional constraints (remark: to Braes £ . j
have a horizontal dimension, right-click and select i i s o
“Horizontal Measure Direction” while creating the ?ff;sle@zomm
constraint) bl
5 etch,2

. Exit the workbench by clicking “Exit” icon

A- 66
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CATIA V5R16 Design with Analysis — Deep Fry Basket Model’-ng
Tutorial 3B
wireframe F Curve
To create a connecting 3D curve:- . /=lan9 00,
. Click “Connect Curve” icon "'ordo
. Select the endpoint of Sketch.1 YAS AN g™ = 21|
. Select “Tangency” as Continuity of First Curve Sketch.2 e S T =
. Select the endpoint of Sketch.2 A\ \ Z°‘““ [Sketch. ivertex.
. . Urve: I h.
. Select “Tangency” as Continuity of Second Curve Aﬁ-ﬂmt_z .:Dnﬁnuity:ﬁ::;:n—;j
. Click “Preview” to have a preview bl | =]
. Click “Reverse Direction” if the curve is flipped \ avece Dvedion |
. C||Ck Ok to Complete SketCh'I iht_l . Foint: |Sketch, 2iWerte:, 2
\ 3 Connecting e [Gewhe
C urve Continuity:lm
Tension: I1 E
Reverse Direction I
[ Trim elements
To create a reference plane:- [3 o ] 3 carca | _prove |

. Click “plane” icon

. Select “Parallel through point” as plane type
. Select “xy plane” as Reference

. Select the endpoint of Sketch.1 i,f}z

. Click ok to complete

A- 67
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Poink:

2=

Flane type: IParaIIeI through point j@

Reference; |xy plane

@ oK
-

|Sketch. 1Werte:

I L) Cancell Previst I
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Modeling

Tutorial 3B

To create a reference plane:-

. Click “plane” icon

. Select “Offset from Plane” as plane type
. Select “plane.3” as Reference

. Enter 33mm as Offset

. Click ok to complete

Wireframe
A=A Tolionyel

To create an intersection point:- | .,

Flare type: IOFFseI: from plane

2]
=1

H

Reference:

Cffset:

|33mm

Reverse Direckion I
[ repeat object after 0K

|'ﬁ oK I - Cancell Preview I
eference

5

J S#zond Blement

¥ =
M Llx

. Click “Intersection” icon

. Select “Plane.4” as First Element
. Select “Sketch.1” as Second Element
. Click ok to complete

Version 1b- Jan07

First Element :  [Plane.4

]

L]

[ Extend linear supparts For intersection

% /r Second Element : [Sketch. 1

d_F Irst Element

[] Extend linear supparts For intersection

Curves Intersection With Common Area
Result: @ curve O Points

Surface-Part Inbersection
Result: @ contour O Surface

Extrapolation options

_—
Plane.4

[ Extrapolate intersection on first element
Sketch.1

[ trtersect non coplanar line segrments

/
<> @ oK I - Cancell

Preview I
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Tutorial 3B

To duplicate elements by mirroring:-
Multi-select “Sketch.1”, “Sketch.2” & “Connect.1”

To create a line in 3D space:-

Click “Symmetry” icon
Select “zx plane” as Reference

Click ok to complete

" Metal_arm

227wy plane
27 yz plang
27 zx plane
PartBudy

v‘%senmatrica\ Set.l

£ Plang. 1
OFFset:ZDmm
FEisketen 1

= Plane.2

%"@Sketch.z

Similarly, click “Symmetry” icon again el

Select the intersection point as Element EE“"
Select “zx plane” as Reference |

Click ok to complete

Click “Line” icon

Select the Endpoint of Sketch.2 3
Select the Endpoint of its mirrored image

Click ok to complete

Version 1b- Jan07

27 Plans. 4

8 Multi OutpLE.2 [Symmetry)

[ syrametry.2
[ syrametry.3
L Ep—

E

| BB AL S Al 2

Here is the

A- 69

Modeling

Symmekry Definition

2]

Elemment: |3 elements

B

Reference: |zx plane

HideShow initial element I
Result: @ Surface (O Yolume
W Cancel I Preview I

intersection point

Line byvpe :IPoint-F‘oint

Point 11 |Sketch.Z\vertex.4

Point 2: |Symmetrv.2'|,'\-'ertex.5

Suppork: |DeFault (Mone)

Start:  Jmm

Up-tar 1: [No seleckion

End: Iilmm

Up-to 2: [No selection

Length Type
@ Length O Infinike Stark Poink

(2 Infinite  ©_) Infinite End Paint
[ Mirrared extent

@ oK I < Cancell Presiew I
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Tutorial 3B

To create a round corner between two lines:-

Click “Corner” icon

Select “Line.1” as Element 1
Select “Trim element 1”

Select “Sketch.2” as Element 2
Select “Trim element 2”

Enter 5Smm as Radius

Click ok to complete

Similarly, click “Corner” icon again
Select “Corner.1” as Element 1
Select “Trim element 1”

Select “Symmetry.2” as Element 2
Select “Trim element 2”

Enter 5mm as Radius

Click ok to complete

Version 1b- Jan07
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ant 2

24 Q@

Modeling

1 T

lerment 1

ent 2

ent 1

g

Corner Defi 2=l

Corner Type: ICDrner On Suppark j
[J Corner On Wertesx

Element 1: [Line.1

o Trim element 1

Element 2: [Sketch.2

o Trim element 2

Suppart: |DeFault {Plane)

Radius: |5|TI|TI E

[zt Solution I

@ 0K I - Cancell Preview I

Corner Definition 2x]

Carner Tyvpe: ICDrner On Suppark j
[ Corner on Yertesx

Elernent 1: [Corner.1

o Trim element 1

Elemnent 2: |Symmetry,2

o Trim element 2

Suppaort: RS R

Radius: m E

flext Solukian I

@ oK I e Cancell Preview I
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Tutorial 3B

21X
To group all lines & curves:- Operations N
o CIICk uJOIn ICOI"I -m ﬂ' ‘Eﬁv i-w'.@ Connect, 1
. Select all lines & curves in the screen, which =
includes: “Sketch.1”, “Connect.1”, “Corner.2”, Aod Mode | romovemsde |
“SymmetryS”& “Symmetry-l” Parameters | Federation | Sub-Elements To Remove |
. [ check kangency & Check connexi d Check, ranifo
. Click ok to complete eolliiska ot e
Draw a
circle here
Corner.2 -
To make a sketch:- Symmetry.3
. Click “Sketch” icon and select zx plane
. Draw a circle (Dia 3.0)
o . _ Symmetry.1
. Add a coincidence constraints between the circle

center and the line
. Exit the workbench by clicking “Exit” icon

Connect.1

N

Sketch.1

0.3

/ Draw a circle

here

A- 71
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CATIA V5R16 Design with Analysis — Deep Fry Basket M o d e ling
[utorial 3B
21 x|
To make a solid:- Sketch-Based Featur s # Profile
_ i | S ke
. Select ‘Start/Mechanical Design/Part L NEE) G 2 LG conterare [
Design”on the menu bar to go back to solid- —Profile control
modeling environment |keep anglz =
. 1 = H " A lection: lecti
. Click “Rib” icon Solid is created , ;Ecmn Ito seect';
. . . Merge rib's ends Thick Prafile
. Click ok on the warning window o / —Thin Rib
. Select “Sketch.3” as Profile /[ Thickness: [Im
. Select “Join.1” as Center Curve Thicknessz: [imm
o Click ok to Comp|ete ' [ weutral Fiber [ Merge Ends
FI W Cancel I Prewview I
To add material texture:-
. Click “Apply Material” icon Apply Material e
. Select “Iron” in the tab page “Metal” = cormen | e | | o | s | o s | s | vt |
. Select “PartBody” on the tree | 3 fﬁ:‘l’ﬂe A
. Click ok to complete e m . .
t Rih..l.. ia Copper Eroded metal 1
To save the new part in Project Folder:- "%G_;j:::f'%t-l & 0
. Save your current part as {aa Lo m—
“Metal_arm_a.CATPART" into the folder. Ew W ' v
A' 72 %;:::Z:cm Shiirry brushedmsnetal . _”‘_e_ : Steel
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Modeling

Tutorial 3B

Assemble components together... ,
In the folder, you should have five part files;
— Master handle a.CATPART
— Upper_body a.CATPART
— Lower _body a.CATPART
— Basket a.CATPART
— Metal arm_a.CATPART

To go to a nhew Workbench:-

* Se|eCt ‘Start/MEChanica| DeSign/Assembly DESign” ; Eile  Edit  Wiew Insert Tools  Analyze  Window  Help
on the menu bar rifraskructure |

#lechanical Design [ & part Design
shape b R

Bk fissembly Design

. You may need to reset the layout of the toolbars if the

’ ] Analysis & Simulation 4 _j_‘_ Sketcher
WorkbenCh |Sn,t tldy ;E%hli:::gt : Z:}{“ Product Functional Talerancing & Annakation
igits) Mockup N ‘L—“EI':'TDETQ” o
Equipment & Systems p | 5=, Hold Togling Liesign
igital Process For Manufacturin b G Structure Design
TO rename the tree :- agcthig'i:ng Simulatiahli s 3 f 2D Layaout: Far 30 Design
' . « y . . . Ergonomics Design & Analysis 4 :@ Drafting
. Single-click “Product1” on the tree, right-click it, and knowledasware b B v & s i
then select “Properties”.
. Modify Part Number as “Basket_assm” on the tab i
page “Product”. H‘ﬁ_; T
‘ tm . Applications
. Select “ok” to exit .
A-73
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CATIA V5R16 Design with Analysis — Deep Fry Basket Model’-ng

Tutorial 3B

File Selection cd |

To insert existing parts into a product:- T S

. Right-click the highest icon of the Product
tree “Basket_assm”, then select
“Components/Existing component...”

You can multi-
et select the parts
| “¢ by holding “ctrl”

©
. Multi-Select all part files except ; on keyboard
“Master_handle_a.CATPART f§ B [
- enter grap
. CI|Ck “Openu Applications Reframe On
ﬂide,l'Shu:uw

Propetties £
E Cpen Sub-Tree

File hame: I"Upper_body_a.EATF'art" "Basket_a.E.&TPart"j Open I

b Cut Files of type: [ Files 9 | Cancel |
Copy [~ Open az read-only
E Paste .
- et sl [ Show Preview 4
Py Upper_body (Upper_body . 1)
Py Baskst (Baskst. 1) Delete Del
3 ‘Lu:uwer_bcud';.-' (Lower_body, 1) Basket_assm object L4
¥, Metal_arm (Metal_arm. 1) = =
EeE Components i Mew Component
Applications Representations L4 E Mew Product

celection Mad N [ew C0M Companent
election Mode New Part

B Existing Component. ..

You should see all [87 Existing Component With Positioning. ..

EE Replace Component In Sessiorn, .,
EE Replace Component. ..

inserted parts are

mixed together and at Tslate Part

wrong pOSitionS. Itis Define Conkextual Links
d

normal because the Eﬁg =

system puts all the

parts’ origins onto the

product’s origin.
A-74
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Modeling

Tutorial 3B

Compass

To move a part by “Compass”:-

. Click and hold the RED dot of the compass
Drop the compass

. Drag it onto the part that you want to move W
. The compass will then turn into green and ' I
its axis labels will be v-u-w
. Drag along the green lines/arcs of the
compass to move the part to a desired
position
. Repeat the steps so that all parts are
NEARLY at desired positions ke
. Now the parts are separated. It is easier for <R ey

‘Applications

us to select part features later

To reset “Compass” as original:-
. Click and hold the red dot of the compass.

. Drag it onto the coordinate system at lower
right-hand corner of the window and then
release.

. It will be auto-reset.

A-75
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Modeling

Tutorial 3B

To assemble parts by adding constraints:- W

x|
(1) Fix “Basket” in space &9 ¢4 é&@ e o b
« Click “Fix” icon ] \ N

Contact constraint

. Select “Basket” on tree; Now the part “Basket”
is fixed in position. Coincidence constraint
(2) Link “Metal Arm” to “Basket” [issist B 2]
. Click “Coincidence Constraint” icon T gT';h'pFatdﬁldks:hthtt.tly -
. Check “Do not prompt in future” and click e eiher i compenerts.
“close” to close the message box. °“”°“‘pt i
. Select zx plane of Metal Arm — -
. Select zx plane of Basket
. Click ok to complete

(If you want to delete a constraint, just click the
constraint either on the model or on the tree,
and then press “Delete” key on keyboard.)

A-76
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Modeling

Tutorial 3B

Constraint=s

Offset constraint
(Cont’)
. Click “Offset Constraint” icon
. Select the point of Metal Ar *
. Select the point of Basket<2/(.‘>

. Enter 2mm as Value

. g:icl; ollJ< ’[(c)I comrl)lete O 5 ] i

. ick “Update” Icon J@ to update the
position. —

. UNHIDE the curve “Join.1” of Basket

. Similarly, Click “Offset Constraint” icon again

. Select the point of Metal Arm

. Select the point of Basket<>

. Enter 2mm as Value

. g:icl; ollj tc;comrl)lete o -

. ick “Update” Icon | to update the
position. j

. HIDE the curve “Join.1” of Basket again

A-77
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Tutorial 3B

Cor=trainks

(3) Link “Lower Body” to “Metal Arm”
Click “Coincidence Constraint” icon

. Select the axis of Metal Arm
. Select the axis of Lower Body AN Coinci .
oincidence constraint
. Click ok to complete
. Similarly, Click “Coincidence Constraint” icon
again
. Select the axis of Metal Arm
. Select the axis of Lower Body
. Click ok to complete
. Click “Update” Icon IFH to update the
position. &
. (Remark: when the mouse cursor points on

a circular face, the axis can be detected)

result

A-78
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CATIA V5R16 Design with Analysis — Deep Fry Basket MO de lin g

Tutorial 3B

Corstraints |

(4) Link “Upper Body” to “Lower Body”
Click “Coincidence Constraint” icon

. Select the axis of Upper Body

. Select the axis of Lower Body AN

Coincidence constraint

. Click ok to complete

. Similarly, Click “Coincidence Constraint” icon
again

. Select the axis of Upper Body

. Select the axis of Lower Body

. Click ok to complete

. Similarly, Click “Coincidence Constraint” icon
again

. Select xy plane of Upper Body

. Select xy plane of Lower Body

. Click ok to complete

[ =

. Click “Update™ Icon | &, to update the

position. _

A-79
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Modeling

Tutorial 3B

To hide all constraints:- T LT AT b

. Just single-click “Constraints” on the tree and
right-click to show the contextual menu; then
select “Hide/Show”

x|
To hide all datum planes:-
. Select “Edit/Search..” on the menu bar and then — g;:::;::;::w
click “Load all type” icon 5
. Select “Plane” as Type Hide/Show e | Sonrch &
. Click “Search & Select” icon Sgag
. Click “Hide/Show” icon e -
. [ tnclude topology [ Published elements only i
To Save all files:- _LI o
. 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 “Basket_assm_a.CATProduct” as filename T —
and save it in your project folder. . EEEEE
— S|
“CLOSE ALL FILES™ A- 80 END of Tutorial 3B
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Tutorial 3C

We are going to estimate the deflection of the
basket under the maximum load by
Finite Element Analysis...

Max Load 15N Translatonal displacement
_ (~1500g) o, "ok.7
Assumptions: ~ I a7
- Linear Behavior of the material G
- Displacements will be small such that a linear g
solution is valid I 8.7
29

- The spot weld joint between the basket and the 19.3
metal arm will not break under the load I 567

- Loading rate should be sufficiently low an Boundary

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

Yon Mises Stress (nodal walues

- The deformation of the basket is much lower than N—ggzemm
that of the metal arm 8.12e+007
F.22e+007

&, . 31e+007

5. 41e+007

4. 51e+007

I 3.61e+007

2. 71e+007

1.81e+007

I 9, 1e+0085

9.062+004

O Boundary

A- 81
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Analysis by CATIA

Tutorial 3C

File/Open/ Basket_assm_a.CATProduct

To go to a new Workbench:-

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

Select Static Analysis and then click ok

(1) To simplify the model for analysis:-

. Click “+” next to “Link Manager.1” on the tree
. Click “+” next to “Link.1” on the tree

. Hide Upper _body.1 & Lower _body. 1

. Hide the surface “Sweep.2” under Basket. 1

. Hide “PartBody” under Metal _arm.1

. Show the curve “Join.1” under Metal arm.1

A- 82
Version 1b- Jan07

[®]cATIA ¥5 for Student

.nFrastructure

Edit  View  Imsert  Toaols  Window  Help

k2

Mechanical Design

Shape

b
k
k
b

Analysis & Simulation

BEC Plant r 'g!j} Generative Structural

& fdvanced Meshing Tao

Analysis |

Machining

alysis Case
Frequency Analysis
Free Frequency Analysis

[ keep as default starting analysis case

il W Cancel |

i‘% Lirks Manager. 1
i‘?{,} Link.1 -= Ci\Documents and Setkings

nalysis Manager

Lo

*"@ Upper_body
i‘@ Basket (Basket, 1)

*‘@ Basket

#@ Lower_body
i-'@ Metal_arm (Metal_arm. 1)
gy

F Constrainks
=] -Il"\. Lt 1 S

Metal_arm

Applications

[l [P LY, P |

-=L

T2y Upper_body (Upper_body, 14 hide

?@aner_bndy (Lower_body. 1le— hide

s S ey A e e
*"@ Upper_body
F@Easkﬂt (Basket.1)
=-2% |Basket
2y plane
et yz plane
et 23 plane
PartBody

i"% Geormetrical Sek, 1
vf-mi Sketch, 1
F- o ceen. 1

I i...”
== =:FdgeFillet. 1
R
Radius=15mm
—
T~ ¥ EdgeFillet.2
i
Material=Baw Ti

Famr,
Fadius=15%mm

\ ® 52w Tiling
R " Boundary. 1

n

T Sweep, 2

®ron
Iﬁ D adine—1 Erarn

hide
AN
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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

Click ok to complete

Version 1b- Jan07

One Surface

- th..
| riﬁ_)ﬁi

Global Parameters

Shape: B I‘ﬁ

Type: W Linear () Parabolic

Analysis by CATIA

One curve
(Grouped)

— Six points

Global Parameters 21 x|
Mesh || Geametry |
Caonstraint sag IJmm El

21X [ Constraints independant from mesh size

Mesh size Ernm

[ pefault method

[] &dd sharp edges
Min holes size |1|:|IT|IT| El
E| Offset lJmm El

[] sukamatic curve capture

[] Aukomatic mesh capture

A- 83
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CATIA V5R16 Design with Analysis — Deep Fry Basket AnalySiS by CA T’A

Tutorial 3C

(Cont’):-
. Click “Project External Points” icon (so that nodes E'
are created on the positions of spot welding) J ;f_,- s %‘_
. Select the four points on the surface - BB
. If you select a wrong element accidentally,
click | @' and then remove it from the list Project —_—
. Enter 0.01mm as Tolerance EXt_ema' -
. Select “Project on geometry” s - 2.
. Click ok to complete (Now 4 red dots appears on e Support @
the surface) Talerance J0.01 =
4 Project on geometry
“--.._‘ [@ ok | & cancel |
=
. Click “Mapped Method” icon | ;F o
. Select the surface on which 4 red dots have been = 4
just created
. Enter 5mm as Mesh Size 2]
. Click ok to complete (Meshing this surface before - T —
other surfaces will result in an uniform mesh [ 1mpact neighbor domains
distribution on this surface) ”EMEM‘; | @'I
. 0]+ ' Cancel

A- 84
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CATIA V5R16 Design with Analysis — Deep Fry Basket AnalySiS by CA T’A

Tutorial 3C
(Cont’):-

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”

“Mesh the part”

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

. Select ‘Start/Analysis/Advanced Meshing . 21 x]
Tools” on the menu bar again Element type: [ |

. Click “Beam Mesher” icon Element size: Ernm =]

. Select the curve [ sag control

. Click “Add Isolated points” on the command 5ag: .25 =i
WindOW Min size: IJ.Emm EI

. Select the two points on the curve (so that nodes L] Automatic mesh capture
are created on the positions of spot welding) Talerance: P =]

. Enter 0.01mm as Tolerance Angle BELWEEN Curves fodeg

. Click ok to complete -

ﬂsnlated pointsf | & Support BT 3
Tolerance [0.01mm =

A- 85 -
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CATIA V5R16 Design with Analysis — Deep Fry Basket Analysis by CA T’A

Tutorial 3C

inalysis Manager
Now, we have already created two meshes: B -~ “EII
Su I‘face MeSh.1 (fOr the baSket) *“E".,-}Link.l -= C\Documents and Setkin

- ‘E.Finite Eleme
L ndes and Elements

i,
"éiSurFace Mesh, 1
% Geometry Specifications, 1

4

1D Mesh.1 (for the metal arm)

The workbench has been automatically switched to

“Generative Structural Analysis” [ Mesh Specifications. L
@ Mapped Mesh, 10

-'.4!'1;; Mesh, 1

"'l_Eg Geometry Specifications, 1
+= Projected Poj

—,ﬁ Properties. 1

A= Projected Point, 1

(3) To Create a constraint:-

. Click “Clamp” icon

. Select the two straight lines as shown
. Click ok to complete

Marne |Clam|:u.1

Supporks s

@ 0K I ﬂCanceII

A- 86
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(4) To Create a Force:-

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

(5) To Create a User Material:- 2
. Click “User Material” icon | e a2 efo
. Select “Iron” from the catalog =
. Click ok to complete (it will be created on the tree) Fropeiiiss

ﬁPrnpeEes. i Current selection |Ir-:|r|
. Double-click it on the tree to view its properties T‘%gteriels-l Feature Properties | Rendering | Inhertance [{_Analysis pra
. Leave everything unchanged L .Qﬂﬁta_tic — Mater|a||15|:;trl:l|:'il: Materia [

) . = — Structural Properties
. Click ok to quit T @fﬁ:a':“-l ¥oung Madulus|1, 2e-+011H_mz
o3ds
& static Case (| POISSON RatialD. 291
- @ Sensors. 1 DensityFE?Dkg_mS

Thermal Expansinn'l 21e-005_Kdeq

A- 87 Yield Strenathis. 1e+008M_mz2
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Tutorial 3C

1D property

(6a) To define Properties of Surface Mesh.1:- 2D property
. Click “2D Property” icon Model Manager A
. Select the surface | Fay o ‘ o
. Select “User-defined material” option (because > ¥
the original material is used for rendering only, not ~
the actual material of the basket)
. Click the entry box “No selection” once 0]
. Select “User Material.1” on the tree ESeD Property |
. Enter imm as Thickness SUDFMIS o= | b
. Material RERGEREE
*  Click ok to complete TS {1 x]
Thickness [1rmm Mame [LD Property. 1
(6b) To define Properties of 1D Mesh.1:- o mapping B B
*  Click™1D Property” icon B [Scencel| | [oterio IR
. Select the curve - 3 User-defined material
. Select “User-defined material” option Type [Cylindrical beam | !_}
. Click the entry box “No selection” once Orlentation geometry [Ho selection i/?
. Select “User Material.1” on the tree Offsst [one =]
. Select “Cylindrical Beam” as Type Released DOF [fiane 7]
) Click the icon [ wariable beam Factors
. Enter 1.5mm as radius
. Click ok to complete = ] Scxe]
A- 88
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Tutorial 3C  .....a

(7) To build Connections between meshes:- Lonnection
. (We have four pairs of points and we are going to
build a connection for EVERY PAIR
independently)
Il
. Click “General Analysis Connection” icon Name [oereeral Analysis Cornection 1
. Select point 1 as First Element First component [T B
. Click the box “No selection” of Second Element _
] second component [No selection %
. Select point 2 as Second Element : :
. Handler point [Mo selection
. Click ok to complete
- oK l < Cancell
. =
. Repeat the above steps for the remaining three
pal rs E Binialysis Manager
%Links Manager, 1
*""E".;}Link.l - CDocuments and SettingsistaffiDeskiop)Fry_basket\Basket_assm_a. CATProd
"‘@ Analysis Connection Manager, 1
- Analysis Connections, 1
gGeneral Analysis Connection, 1
~aeneral Analysis Conneckion, 2
Four ~aeneral Analysis Conneckion, 3
connections >General Analysis Connecti
are made * fhrinte

Modes and Elements

$‘§Surface Mesh. 1
-‘% Geometry Specifications. 1
| A= Projected Paint. 1

A- 89 rﬁﬂgsh specifications. 1
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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.CATProduct” as filename and
save it in your project folder.

A- 90
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Analysis by CATIA

Rigid Connection
Property

E
| &y (9 )8 8

B Analysis Manager ~

i-'-"|F83Lin|=:s Manager, 1

*'"E".,-}Link.l -= Ci\Documents and Setkings)staffDesktop\Fry_basketiBasket _assm_a, CATF

ﬁ'@ Analysis Connection Manager, 1

- iﬁ.r_u:alysis Connections. 1 m
&cGeneral Bnalysis Connection, 1
&;_;General Analysis Connection, 2
&’;GEI‘IE[’EH Analysis Connection, 3
&’:General fnalysis Connection. 4

- #\_Finite Element Madel, 1

5@] Modes and Elements .

T'$§‘ Surface Mesh, 1

=100

Marme Figid Connection Properky, 1

S alalay el 1 Analysis conneckion

[ Transmitted Degrees of Freedom

- oK J IH(:an::el]

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

NGO~ WLD
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Tutorial 3C

(9) To start Computation:-

. Click “Compute” icon
. Select “All”
. Click ok
S
(10) To View the result:- Image K @S2 E E
. Click “Von Mises stress” icon | &, B, B 7
. Click “Shading with matferlél | 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) J%Eﬁ‘%’f@&%&%@@@
Yon Mises Stress (nodal value
M_mz2

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

8.89e+007
Se+007
7. 11e+007
&, 22e+007
5. 3de+007
4.45a+007
3.50e+007
26Te+007
1.78e+007
I 8.93e+006
4.67e+004
2 Boundary
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Tutorial 3C

(Cont ):.- . m ] Translational displacement »
. Click “Displacement” icon | & By P Displacement m;na?
. (We can see the maximum displacement of the 2 I o7
basket is about 96.7mm!) 77.4
eF
T bt
Eil 438.4
. . . ' I Jg.7
The Displacement is too big to accept. . 29
Now we are going to shorten the RO I byt
N ¥ Ny |
length of the metal arm and make it thicker... STy 0
Lttt On Boundary

B fnalysis Manager

ii"*%:; Links Manager.1
i‘?{,}Link.l -= C\Documents and Setkir

iasket_assm

To edit the part “Metal Arm”:-

. Right-click “Metal arm” on tree i-%ﬁﬁperﬁd; I:dupper_hndw
] ) Upper_body
. Select Metal_arm.object/Open in new f@Basm (Basket. 1)

window FE%};}LDWEF_ﬁDdF {Lower_body.:
Lower_body

"@Met&l_&rm {Metal_arm.1)
.F

Metal_arm

oty plane

e w2 plane
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(Con’t):-

Double-click “Sketch.1” on tree

Modify the dimension 100mm to 50mm
Exit the workbench by clicking “Exit” icon
(The metal arm is automatically updated)

To increase the diameter of Metal Arm

(1D-

Mesh):-

Select “Window/Analysis1” on the menu bar
to go back to the analysis workbench (The
metal arm in the assembly is also updated)

Double-Click “1D Property.1” icon on tree
Click the icon Y

Change Radius from 1.5t0 1.75

Click ok to complete

A- 93
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w Insert  Tools

Metal_arm_a.CATPar

|

Tile Horizonkally
Tile Wertically
Cascade

Analysis by CATIA

TUtOrlal SC OChange to 50mm

value 50| B8 Oreference
& g
Mare=> I
@ oK I W Cancel I
e

1 Basket_ass, ,Product

2 Analysis_a, .Analysis

W 3 Metal_arm_, . Part

"_II’ 10 Mesh. 1

A Projected Point. 1
_Iﬂ" Rigid Connection Mesh, 1
—|ﬂ| Rigid Connection Mesh, 2
_Iﬂl Rigid Connection Mesh, 3
_Iﬂ' Rigid Connection Mesh, 4

L ] Properties. 1

= 20 Properfy®

‘ fﬁ 10 Property. 1

- qunmetry Specifications, 1D Prope
e

=10l x|

Marme |lD Property.1
supperts (R
Material |User Material, 1

User-defined material =101
Type ICyIindricaI beanm j # ,\7 ‘Radiusm— |
Orientaktion geomekry IND selection Q o«
OFfset INnne j .
R aleaced nnE [nne — |
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CATIA V5R16 Design with Analysis — Deep Fry Basket Analys’-s by CA T’A

Tutorial 3C

To Compute Analysis again:- Image B
. Click “Compute” icon \ | 5 B, Ba Displacement
. Click ok 2
Translational displacement «
. Click “Displacement” icon to view the update mm
: 27.8
displacement Pa o
- I 22.2
. (The maximum displacement is now fx% . 12:‘;‘
decreased to 27.8mm after the modification of ¥ Lo % 13.9
the metal arm) I 11.1
% 3 8.33
. % 5.55
¥ I 2,78
| J 5
o On Boundary
i

** CLOSE ALL FILES WITHOUT SAVING™*

A- 94 END of Tutorial 3C
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CATIA V5R16 Design with Analysis — Deep Fry Basket AnalySis by Patran

Tutorial 3D

We are going to estimate the deflection of the

basket again by another FEA tools, MSC
PATRAN...

Assumptions: (Same as Tutorial 3C)

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 Max Load 15N Translational displacement

Loading rate should be sufficiently low (~15009) o

Q6.7
Load is uniformly distributed on the bottom faces I s
of the basket

&7 7
The deformation of the basket is much lower than po
that of the metal arm

48.3

I aB.7
29

12.3

I .67
0

On Boundary

A- 95
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Analysis by Patran

Tutorial 3D

(1) To prepare the 3D model for analysis:-

. Enter CATIA
. File/Open/ Basket_assm_a.CATProduct

Now, we should see the below elements only:
. One surface

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

. One Curve (grouped)

. Hidden elements are:-
— Upper_body.1 & Lower_body.1
— “Sweep.2” under Basket.1
— “PartBody” under Metal_arm.1

A- 96

Version 1b- Jan07

One curve
& I (Grouped)
1; % Upper_l:u:u:l';.:' (Upper_body, 1)
- Basket (Basket.1)
| Basket
T Six points

-

% Lower _body {Lowwer_body, 1)

"ﬁh’letal arm {Metal_arm.1)
- Metal _arm

= 7wy plane

= vz plane

... 2w plane

T i%F‘artEcu:h-'

. Iran

i

|Bl¥ Material=Iron
t-@ Rib. 2
- ﬁ.Genmetrical Set.1

Cu:unstralnts

_.ﬁ.ppllcatluns

One Surface
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Tutorial 3D

Export the file in an IGES file:-

. File/Save as |
i Select “igS” as File Type File name: IEasket_assm_a.igs
. Enter “Basket_assm_a.igs” as File Name Saveastype:  |igs
° (Keepthef“efoHerunChanged) " Save as new documert
. Click “Save” to complete
. Basket_assm
File/Close/Basket_assm_a.Catproduct 25 plane
vz plane
i 2w plane
Check and Re-save the IGES again:- 3 Partody
) ) = Geometrical Set,l
. File/Open/Basket_assm_a.igs - £ EddgeFillt. 2
. . i
. (From the file, we can see that all elements are IS

stored in the same level of the tree, and the

product structure has been eliminated)

Analysis by Patran

Save

L Lo

Cancel

. Select “File/Save as” on the menu bar

. Select “igs” as File Type

. Select the file “Basket_assm_a.igs”

. Click “Save” and then “yes” to overwrite the file

A- 97
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— i EdgeFillst.2
— &~} EdgeFillet.2
— &~} EdgeFillet.2
— &~ EdgeFillet.2
& EdgeFillet.2
& EdgeFillet.2
=& EdgeFillet.2
— & EdgeFillet.2
— & EdgeFillet.2
— &~ EdaeFillet.2
— &~ EdgeFillet.2
— &~ EdgeFillet.2
— &~ EdgeFillet.2
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Analysis by Patran

Tutorial 3D

**Close CATIA**

**Enter MSC Patran**

. Select “MSC Software/MSC Patran2005/MSC
Patran 2005” on the START menu of

& ™MsC.Software
jﬂ Metwork Associakes M3, Pakran 2005

WindowsXP
e
(2) To Create a NEW Database: |
Template Database Mame
. F|Ie /N ew [eMSC SoftwarsSC Patram2005Aemplate. db hoddel Preference for:
. Change Template ... EESkE-'t db
. Select Your project folder
« ” . ¥ Modity Preferences. . —TI:I|:E‘.'I'EII'ICE!‘
. Enter “basket.db” as File Name (+ Based on Model
. CIiCk OK Look_in:l_‘]F'roiect_basket j = i ) " Default
. Select “Based on Model” as Tolerance e s
. Select “MSC Nastran” as Analysis Code b2 LImEnEr
13 b2} H L 1I:II:I =
. Select “Structural” as Analysis Type I
° Click OK File name:  [Basket ok | Analysis Code:
Files of type: [ Database Files b} [ Cancel MZC Mastran % |

Analysiz Type:

Structural ™ |

oK Resst |

A- 98
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CATIA V5R16 Design with Analysis — Deep Fry Basket AnalySiS by Patran

Tutorial 3D

(3) Import the model geometry:- —iEi
° File/ Import Ohject: Model ™
. Select “IGES” as Source SEUTE|IEEE
) Select your project folder S - oke:_assm_o.ics o
. Select the file “Basket_assm_a.igs” _
— — Files of type:  [IGES Files {* igs*} | Cancel
. Click APPLY — =

(all elements in IGES have been imported; the

white “+” is the model origin)
PATR AN Entlties Created
Model Space Scale PATEAM Ertity Type Cuantity
1. Point =]
1 Curve 1
1. Surtace 13
1 Trimmed Surface 4

The unit of CATIA models is mm. To have the
unit consistency in Patran, remember to use
the SI(mm) units as shown

Quantity

Length

Force

Mass

tonne (10°kg)

Time

S

Stress

M Pa (N/mm?)

Energy

mdJ (1073])

Density

Version 1b- Jan07

tonne /mm® A- 99
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CATIA V5R16 Design with Analysis — Deep Fry Basket AnalySis by Patran

Tutornal 3D

. Click “Smooth Shaded” icon to switch to Yiewpor). Zisplagils
the shading mode @ (W5 E
\/

. Use the middle mouse button to rotate the =]
model %;s.; %ﬂ_ﬁ %T- %ﬁ
]

rotate

pan Zzoom
. Click “Wireframe” icon to switch to the viewport Display e |
wireframe mode @) W= =
N
. Click “Point Size” icon to increase the B
point size so that we can see all locations 7L )on B
of points = i
N
A-100
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Tutorial 3D

(4a) To associate points to a curve:-

. Click “Geometry” icon on the top menu
. Select Action/Associate

. Select Object/Point

. Select Method/Curve

. Click the Entry Box of Point List Once, then
select a point on the curve

. Click the box again
. Press and hold “SHIFT” key

. Select another point on the curve

. Click the Entry Box of Curve List, then select
the curve

. (If Auto-execute is checked, it is not

necessary to click Apply)

A- 101
Version 1b- Jan07

N\

Q)
Geomekry

&

Elerments

{

Loads)BiCs

Analysis by Patran

Action: Associste W |

Cihject. Paoirt ™

Method; Curye ¥

[w &uto Execute
Paint List
|Paint 25 26

Curve List

|Curve 1

-Apply-
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Tutorial 3D

(4b) To associate points to a surface:-

(Keep Action/Associate)
Select Object/Point
Select Method/Surface

Click the Entry Box of Point List Once, then
select a point on the surface

Click the box again
Press and hold “SHIFT” key
Select another point on the surface

(Repeat the steps until all 4 points are
selected)

Click the Entry Box of Surface List, then
select the Surface (at which the 4 points are
located)

(If Auto-execute is checked, it is not
necessary to click Apply)

A- 102
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Analysis by Patran

Action: Azzociate ™
Ohject: Foirt ™

hethiod: Surface ¥

)

[v Auto Execute

Painit List
|Paint 22 24 23 21

Surface List
|Surfan:e 2

-2 pply-
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CATIA V5R16 Design with Analysis — Deep Fry Basket

(5a) To create a 1D Mesh:-

Tutornial 3D
7/~ N\

. . &) Fig 4
Click “Elements” icon on the top menu Geometry \ Elements ) Loads(ECs
Select Action/Create
Select Object/Mesh oo,

&5 P
Select Type/Curve Ay
o5 P
Select Bar2 as Topology o Oﬁ
99999‘\}‘) 93999
57 5

Click the Entry Box of Curve List Once, then
select the curve on screen 5

Deselect Automatic Calculation
Enter 5 for the Global Edge Length

Click Apply

(If we look closer to the nodes, we can see
that a node is created on the location of the
associated point)

&

A-103
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Analysis by Patran

Action: Create vl
Ohject: Mesh vl
Type: Curye "l
Output 1D List

Node 108

Element [105
Topology Barz ™ |

Mode Coordinate Frames...

Curve List

|Curve 1

—Global Edge Lendgth
[T Avtomatic Calculstion

Salue |5

Prop. Mame: - Mone -
Prop. Typer - M -
Zelect Existing Prog...

Create Mewy Property .

-Apply-
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Tutorial 3D

(5b) To create a 2D Mesh:-

/7~ N\
& & {

Geometry \ Elements JLoads/BCs

. Click “Elements” icon on the top menu
. Select Action/Create

. Select Object/Mesh

. Select Type/Surface

Picking Filters

B[ < | h
. Select Quad as Element Shape
. Select Paver as Mesher “rFE'EE’
. Select Quad4 as Topology
. Click the Entry Box of Surface List Once, then
Click the Surface icon under Picking Filters
. Select all Surfaces on screen :
Surface List
|Surfan:e 117
. Deselect Automatic Calculation R —
. Enter 5 for the Global Edge Length [~ Automatic Calculstion
alue s
. Click Apply
. (If we look closer to the nodes, we can see
that a node is created on the location of the
associated point)
A- 104
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Analysis by Patran

Actian: Cregte ¥
Ohject: hesh vl
Type: Surface "l
Cutpt 10 List

Mole 108

Element {105

Eletm Shape ouad T |
hesher Paver ¥
Topolodgy Cuadd *

Paver Parameterz...

Mode Coordinate Frames...

Surface List
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CATIA V5R16 Design with Analysis — Deep Fry Basket

(6) To equivalence Nodes to connect 2D

Quad Elements:-

. Select Action/Equivalence

. Select Object /All

. Select Method/Tolerance Cube
. Click Apply

. Select Action/Verify i
. Select Object/Element s
. Select Test/Boundaries = ..,

Tutorial 3

N\

Werify " |

Element ™ |

Before all surfaces

Boundaries e |

. Click Apply

Dizplay Type
|7f=' Free Edges

. Reset Graphics

" Free Faces

Reset Graphics

Version 1b- Jan07

Apply

A- 105

- @
Geometry \ Elements

Analysis by Patran

Auction; Equivalence |

Ohject: Al ™ |

hethod: Taolerance Cube b |

Optian:

Retain loveer mocde id ~ |

Modes to be excluded

Equivalencing Tolerance
jonos

-Apply-
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CATIA V5R16 Design with Analysis — Deep Fry Basket AnalySiS by Patran

Tutorial 3D P
mec v |

/\ Cihject: |
(7) To create Rigid Joints between two meshes:- 5 = | 7 Poie - |
. Click “Elements” icon on the top menu ety @Lnads Arlyi Frterrces:
* SeleCt ACl‘ion/CI’eaZ‘e Type:. Struﬁural
. Select Object/MPC MPC D
. . . 1
. Select Type/Rigid(Fixed) |
. Select “Define Terms..” Define Terms... |
. 7] ” ' —
?fetlﬁgtc lg)r:/eeate Independent” and then te end node = "?::
| | ’a‘% e
. Select the node with A on the surface as™._ P TG gld
< ”‘.ﬁ Notles (1%) | =
Dependent Node STHTLZ 752 2 |
By So P ey A
T A A NG
. . TS T ATNL .
. (If Auto-execute is checked, it is not necessar ‘gﬁa@.@?%" i e
CIiCk Apply) W&“ —Independernt Terms (1)
. Click “Cancel” Y on the submenu 'ﬂli’"‘d“d"" ,- == B
. Click “Apply” {F on the top menu -~. &’ -

* (NOW MPC1 IS Created) ‘\, | (¥ Create Dependert i Modify
depen uc t (= Creste Independent i Delete
“ . v Auto Execute

"5 2] ||!!|| .

| Modle List
o | fuode 241

Apply I Clear | Cancel Y/\_'
Version 1b- Jan07 | By Dickson Sham (ME Dept, HIZ‘I;ﬂJ)




CATIA V5R16 Design with Analysis — Deep Fry Basket

Tutorial 3D

(Cont): e 'l
. Ohject: MPC ™
Type: Rigid (Fixed) ™ |

* Se|eCt “Deﬁne Tel‘ms..” Analysiz Preferences:

“ » Code: MSC Mastran
. Select “Create Independent” and then another Type: Structursl

node of the curve WP ID

. Select the corresponding node on the surface L

as Dependent Node

. (If Auto-execute is checked, it is not
necessary to click Apply)

. Click “Cancel” i\{ on the submenu
. Click “Apply” <& on the top menu

. Repeat the steps until all four MPCs are
created
— MPC.1
- MPC.2
- MPC.3
- MPC.4

Version 1b- Jan07

Define Terms...

A- 107

Analysis by Patran

Il Define Terms

—Dependent Terms (Mo hax)

o

Maodes (1)

233 |

4

—Independent Terms (1)

Modes (19 | —

; |

4

(% Creste Dependent
() Creste Independert

" Madify
" Delete

W Auto Execute

Modle List

|vlode 233
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CATIA V5R16 Design with Analysis — Deep Fry Basket

To show the meshes only:-

Tutorial 3D

Click “Smooth Shaded” icon to switch to the Yiewport, Dis\ayili
shading mode @ \W|55 M

Analysis by Patran

Selected Entities

Plat Erase

Coord. Frames...

) —
Click “Plot/Erase” icon
Select “Erase” under Geometry A
, AL, e on B
Click ok <+ )
(Previously, the geometry and the meshes
were overlapped together, but now only Plot/Erase

meshes are shown on the screen)

A-108

VCTIOoIVIIL Tv- valivi/s

—Posted Entities

Geometry
Pilot Eraze

FEM
Plot Eraze

All
Plot Eraze

(804
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Analysis by Patran

Tutorial 3D
(8) To create a Constraint:-

. Click “Loads/BCs” icon on the top menu . @
Geamekry  Elements

) SeleCt ACt{On/Cljeate Action: Create ™ | LoadBC et Scale Factar
. Select Object/Displacement _ [
Select Type/Nodal ooeet (Domeeen T
yP Type: Modal = | Translgtions =T1 T2 T3= -
f=0.,0,0=
. Click the entry box of New Set Name ezl <33 (8 Gie
. Enter “fixed” in the box current Logd Case. ENNE
Default... |
Type: =tatic
. Click “Input Data...” icon
. Enter <0 0 0> under Translation e - I _*ILI
. Enter <0 0 0> under Rotation Existing Set: Spatial Fislds
. Click ok ‘ =]
< _'*I_I
InpLt Diata. |

FEM Dependent Data... |

Select Application Regian... |

Analyzis Coordinate Frame

ot

oK | Resst |

A-109
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CATIA V5R16 Design with Analysis — Deep Fry Basket

(Cont’) :-

Analysis by Patran

Tutorial 3D

. Click “Select Application Region” icon

. Click “Front View” icon

Select FEM under Geometry Filter

. Click “Polygon pick” icon

. Clickat 1,2, 3

. then Double-Click at 4 to select all
nodes within the region

. Click “Add” icon
. Click ok

. Finally Click Apply

Version 1b- Jan07

— Application Region

Select Modes

Add Remaove

Apph

Front view

~

KLI__/)J T s Be od o U A o8

Mode 41:65

-
[~

ol [ Polygon pick
Geometry Fiter H_
i~ Geometry \E
s FEM .
|
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CATIA V5R16 Design with Analysis — Deep Fry Basket AnalySiS by Patran

Tutorial 3D

(9) To create a Distributed Load :- Actior: create v | Load/BC Set Scale Factor
. Select Action/Create ovject | Ttallondl | Ir.
. Select Object/Total Force P P ———— S "
. Select Type/Nodal [roo-15 - :|
Edoe Load =F1 F2 F3=
_ : Icc =
. Click the entry box of New Set Name By |
. Enter “Load” in the box Type: Static
. Select 2D as Target Element Type a| |
Existing Sets Spatial Fields

. Click “Input Data...”

of
- =]
of

. Enter <0 0 -15> under Surf. Load (Patran 4]
will distributed the 15N load evenly over
the area of the Application Region) FEM Dependent Dts... |
. Click ok - _ _
ll LI_I I.f-.:lzl:fds:j Coordinate Frame
Ol Reszet
Mewvy Set Mame
|f|:|r|:e
A- 111
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CATIA V5R16 Design with Analysis — Deep Fry Basket AnalySis by Patran

Tutorial 3D

(Cont) =- Zl|  Geometry Fiter é
. Click “Plot/Erase” icon Z L, oo B + Geometry il
. Select “Plot” under Geometry @ Surface or =
. Click ok o race \X -
t/Erase
| S ° ED

. Click “Select Application Region” icon
. Select “Geometry” under Geometry Filter - Application Region
. Click “Surface or Face” icon for Picking IS o Surfaces orFges

Filter

Add Femove

. Press and Hold “Shift” key on the application Region

keyboard
. Multi-select all bottom faces (9 faces)
. Click “Add” icon _
. Click OK : @ 1500 15,00
. Click Apply ok l nwlﬂ

15.0?31 L

a 1500

2500,
: i Rts._nn

.1 l5._Dq Eigﬂﬂ

Ll

A-112
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CATIA V5R16 Design with Analysis — Deep Fry Basket AnalySis by Patran

Tutorial 3D

(10) To create Material Properties :- )
. Click “Materials” icon on the top menu

B

ks Loads/BCs\ Materials

v
. Select Action/Create
- - sctior:— create ¥ |

. Select Object/Isotropic

Object: leotropic. ¥ Conatitutive Model: Linear Elastic 7 |
. Select Method/Manual Input )

Mlethod: Manual Input - | Property hiame YWalue

. Elastic Modulus = |1.2E5
d Enter “Iron” for Material Name Exizting Materials Poisson Ratio = Jo2]
. Click on “Input Properties...” = Shear Mods = |
Dengity =

. Enter 1.2E5 and 0.29 for Elastic
Modulus(N_mm2) and Poisson ratio

Thermal Expan. Coeff =

|
|
Structural Damgping Coeff = |
|

reSpeCtlvely Feference Temperature =
° CI |Ck Ok LI Llj Temperature Depfiodel Yariahle Figlds:
. Click Apply
Fiter | P Kl
| Current Constiutive Models:
i
Material MName
|Ir|:|n| <
|
e | B
A- 113
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Tutorial 3D

(11) To create Element Properties :-

(FOR 1D MESH)

. Click “Properties” icon on the top menu
. Select Action/Create

. Select Object/1D

. Select Type/Beam

¢ Ef
_nads/BCs  Material

Analysis by Patran

=

Properties

Action; Create v|
Cihject: 10> |

. Enter “metal_arm” as Property Set Name Pron. Sets By Name_ |
o CIiCk “Input Properties” iC0n M Input Properties
General Section Beam [ CBAR )
Property Name “alue “alue Type
. Click the icon next to “Mat Prop Name” Fiter  [F (Seston el =
and then SeleCt Iron Property Set Name hsterial Mame Jmclran
|metal_arm —
IElar Crientation | |
_ [Crtfset @ Mode 1] I
Options: I
o : “ : : ” ; - I[Offset @ Mode 2] [ |
QI |<r:]k i\f?)reate Sections Beam Library General Section ¥ | S | —
ICO Standard Formulation > | e PR @ A | String |
Mres | Real Scalar 3
Inpt Propeties . | | 14
Create Sections
Beam Llbrary
A- 114
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Analysis by Patran

Tutorial 3D

. Enter “Cross_sect” as New Section Name 70 FEk
. Click the arrow icon /¢ ot sz | 0
. Select the cross-section with a solid circle v nasteanstnses  ~ |
. Enter 1.5 as R . et B
. Click ok | —ld . e -
. Enter <1 0 0> as Bar Orientation | L _|_|
. Click the entry box of “Select Members”

and then select the curve on the screen e -
. Click Add | . Ha
o Click App|y O . @ Spatial Scalar Fields -
. (Optional) Display the cross-section by 1)+|H

selecting... O(m| 0 -

— Display/Load/BC/Elem. Props...using Beam = :
Display/3D: Full-Span +Offsets. *
CalculstelDispiay Wiie to Report Fi

I Input Properties

General Section Beam [ CBAR

Property Mame “alue Walue Type
] [Section Mame] [cross_sert Dimenszions | j
15/00.15.00
1 15;‘]0 . Material Mame [rmciran Mzt Prog Mame ﬁ
l - 5
115-195333-00 1‘ Efﬂ Bar Orientation E | vector ~ |
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Analysis by Patran

Tutorial 3D

(Cont’) :-

(FOR 2D MESH)

Select Action/Create

Select Object/2D

Select Type/Shell

Enter “basket” as Property Set Name

Click “Input Properties” icon

Click the icon next to “Mat Prop Name”
and then select Iron (it has been selected
by default)

Enter 1 as Thickness and Click OK *

Click the entry box of “Select Members”
and then select all surfaces on the
screen

Click Add
Click Apply

¢ B 2

_oads/BCs  Materials\ | Properties

acton.  Creste ¥ |

Ohject; 2T

Type: Shel ™

Prop. Stz By pame vl

M Input Properties
Stan. Homogeneous PlatelCaUADS)
Propetty Mame Walue Walue Type
Materizl Mame Jmeiran Mat Prop Mame ﬁ
Filter I[Material Orientation] | cio ¥ |
Froperty Set iarr | Thickness N 1 Real Scalar 7 %
Ibasket [Monstructural Mass] [ Resl Scalar HE
HE
[Plate Oifset] | Real Scalar
Options:
[Fiber Dist. 1] | Real Scalar
Homogeneous
[Fiber Dist. 2] | Real Scalar
Standard Formulat
4| | _v

Impt Properties ..

A- 116
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CATIA V5R16 Design with Analysis — Deep Fry Basket AnalySis by Patran

Tutorial 3D

(12) To check assignment of Loads pelent ity
and Boundary Conditions :- r 5 Li
tials  Properties\| Load Ca. ..
~—
Existing Load Caszes
. Click “Load Case” icon on the top menu peraut &
. Select Action/Modify
. Select Load case Default from “Select
Load Case to Modify”
. Check to see that the Total Load and the [CIEIIEC IS
flxed ConStralnt are aSSIQned to the Select Individual LoadsBCs Select Loads/BCs from Existing Load Cazes
default load case Dis_iced BT
. Click Cancel

>
4 F 4

Additional Loads/BCs Controls ... |

Azzioned Loads/BCs Sart By Priarity l_aad,rac Type: Iaisplacement
Type | Scale Factor | Priority
fized I Displacement 1, Addd
force Total Losd | 1. Acld
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CATIA V5R16 Design with Analysis — Deep Fry Basket AnalySiS by Patran

Tutorial 3D
(13) To Run the Analysis:-

N\
W o )
. . _oad Ca... Fields Analvsis
. Click “Analysis” icon on the top menu

. Select Action/Analyze sction: Analyze
. Select Object/Entire Model Objsct  Ertre Model ™ | et Output
. Select Method/Full Run Methott  FullFun ¥ | Forz [ x08 v Prit [ Punch
™ MASTER Only [T MASTERDBALL
. Click “Translation Parameters...” Code: | MSC Nestran | #DB Buffer Size: 1024 ~ |
. Select XDB and Print Type: | Structura |
i CI|Ck OK MSC Mastran
Avyailable Jobs Solution Type
=]
* Click “Solution Type” Solution Type:
. Select “Linear Static” as Solution Type ‘ N Qe
. " NOMLINEAR STATIC
° Click Ok Jok Name " MORMAL MODES
[oasket " BUCKLING
_— " COMPLEX EIGENYALLUE
. . Job Description
CI ICk Apply MSC Mastran job created on 15- ;I (" FREQUENCY RESPONSE
Dec-05 at 17:47:22 . " TRAMSIENT RESPOMNSE
" NOMLINEAR TRAMSIEMT
" IMPLICIT NOMLINEAR
Tranzlation Parameters... |  DD&M Salution
Solution Type... |
Select ASET/QSET . |
Direct Text Input... |

A-118
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CATIA V5R16 Design with Analysis — Deep Fry Basket AnalySis by Patran

Tutornal 3D e

Ohbject: Attach DB ™ |

(14) To Read the results:- /N etk Resuremes v |
2 G G
) _oad Ca... Fields |':'||'I-3|':."5i5 Code: |MSC.Nastran |
. Select Action/Access Results : Sruara |
WRE: ructurs
. Select ObjeCt/AttaCh XDB [Msciectrie o]
. Select Method/Result Entities Lookin [ S Tene ERl=T= Available Jobs
- _TSTMPD.DIR basket ;I
. Click “Select Results File...” ‘ ;ILI
. Select the file “basket.xdb” and Click OK
] File name:  [basket.sdb oK. | Jok MName
¢ CIICk Apply Fies of type:  [Files {* b} =l Cancel | It'ﬁ'SkEt
Job Dezcription
MSC Mastran job created on 15- ;I
Dec-06 at 174722
=
'/\‘ Select Results File.. |
. “ y @ E I:é:l ﬂ Tranzlation Parameters .. |
. Click “Results” icon on the top menu  4j4- Analysis S
. Select Action/Create
. Select Object/Quick Plot PO

g
Cbject: Cugick Plat - ™

Select Result Cazes
A-119 Default, &1: Static Subcase
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Tutorial 3D

(Con’t):-

. Select “Displacement, Translational” for Fringe Result
. Select “Displacement, Translational” for Deformation Result

. Click Apply

tIC Fatran 2005 15-Dec-06 19:04:45
Fringe: Default, A1 Static Subcase, Displacements, Translational, Magnitude, (NOMN-LAYERE

Defarm: Default, A1:Static Subcase. Displacements, Translational,

The maximum
Displacement = 98mm

L

Result by CATIA = 97mm

tin 0. @Nd

A- 120
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9.81+00
9.16+001
8.60+001
7.85+001
7.19+001
5.54+001
5.89+001
5.23+001
4.58+001
3.92+001
3.27+00
2.62+00
1.96+001
1.51+001
5.64+000)

0]

default_Fringe
Max 9.81+001 @Nd 1845

42

default_Deformation :
Max 9.81+001 @Nd 1845

Analysis by Patran

Zelect Fringe Result

Bar Stresses, Minimum Combined ;I
Constraint Forces, Translational

Dizplacements, Tranzlational
Stress Tenszor,

4 b

LAty Magnitude

Select Deformation Result

Constraint Forces, Tranzlational
Dizplacemerts, Tranzlational

[T Animste

Apply

END of Tutorial 3D
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Tutorial 3E

Design Optimization

We know we can get a stronger metal arm by shortening its length and/or
increasing its diameter. But what are their best values so that we can use
the minimal material to support the load? (Less Volume Less Cost)

** File/Open... Analysis_a.CATProduct**

To Define a User Parameter “Volume”:-

. Click “Formula” icon

. Select “Volume” as Type

. Select “Single Value”

. Click “New Parameter of Type”

. Rename “Volume.1” to “Metal_arm_volume”

. Click “Add Formula”

Version 1b- Jan07

f‘;} O

Filter On Analysis Manager

& click on a parameter to edit it

\Depth Orarn
ne. 1

s ;
et _bodyiPartBodyiPockst, 1
er_bodyiPartBody\Pocket, 1 Thi
et _bodyiPartBody\Pocket, 11 ThickThi
er_bodyiPartBodyiPocket, 1Activiey
it name or walue of the current parameter

Add Formula I
Delete Formula I

@ 0K ] ~D.ﬂtpplyJ ‘CancaIJ
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CATIA V5R16 Design with Analysis — Deep Fry Basket

(Con’

Design Optimization

Tutorial 3E

t):-
Select “Part Measures” on the list of
“Dictionary”

Double Click “smartvolume(elem:solid,...)”

under the list of “Members of Part
Measures”

(now Metal_arm_volume=smartvolume())
Then click the space between two blankets

Formula Editor : Metal_arm

ﬁetal_arm_vnluw
Ernartyolurnel <

Maximize the product tree and maximize
the part tree of Metal Arm

Click “Partbody” under Metal _arm once

Double-click “Metal_arm/Partbody” on the
list of “Member of all”

Click ok to complete

Formula Editor : Metal_arm_volume

l‘\fletal_arm_volume =
martvolumep

2 x|

w2

Members of Part Maasures

smartvolume (elem: Solid, ... Yolume
smartvwetarea (elem: Solid, ...): Area

Plane Construckors
Analysis operators

-
| [»

Conskant

& Ok I ﬂCanceII

Formula Editor : Metal_arm_wolume

Netal_arm_volume =
ErmartyolumeMetal_armiPartBody)

Dictionar Members of Parameters
e

Design Table | Renamed parameters

Operakars Skring

Pointer on walue Function: Boolzan

Paint Constructars CskAttr_Mode
Metal_arm'PartBody|Sketch, 3\Radius. 19

Law Length
Line Construckors > | | Curve Metal atmiPartBodyiRib. 2
4| [» Constraink hd | Ietal armiPartBody

2l x|

®ieo)

Members of All

4 | [Metal_arm\PartBody\Rib, 24 ThickThini ;I
Metal_arm|PartBody\Rib. 2\ ThickThinZ
Metal_atmPartBody|Rib, 21ackivity
Metal_arm'\PartBody|Sketch. 3
Metal_arm\PartBody|Sketch, 3\ Coincidence, 15

& oK I ﬂCanceII

-

A- 122
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Design Optimization

Tutorial 3E

Double click on a parameter to edit it

(Con’t):-
. (The system measured the volume of
“Metal_arm” and return the value as

3.652e-006M"3)
. Click ok to complete

To minimize the tree:-
. Click “+” next to “Link Manger.1”

To Display the User-defined Parameter

“Volume” on the tree:-

@ 7

sert

Parameter

| Walue | Formula

| Ackive |i|

Metal_arm_wolume

“IromtIron, 1. 14 Thermal Expansion”
*IronyIron. 1. 1Yield Strength®

" Finite Elerent Model, 13Distributed Force, 1\Force Yector, 1h...  ON

" Finite Elerent Model, 13Distributed Force, 1\Force Yector, 1h...  ON

" Finite Element Model, 1\Distributed Force, 13Force Yeckor, 14, @M
" Finite Element Model, 1\EnergyviEnergy

1.Z1e-005_,..
3.1e-+008N,,.,

aluated by :Energy
= smarbvolume(Metal_armiP... wes

3.652e-006m3

Edit name or walue of the current parameter

| e -
nalysis Manager
*‘Eﬂ} Links Manager, 1
|
1?' @ Anakvsis Connection Manager, 1
‘l‘. Finite Element Modsl. 1
T‘@Eﬂ Modes and Elements
#R\t& SiwFara Mack 1
s_a.CATAnalysis]
Window  Help
-
Lo options
Image
"%, Generate Report ; External Storage |Genera| ------ Graphics | Past Proce:
il _m Photo Studio T e

. Select Tools/Options... on the menu bar

. Select “Analysis & Simulation” on the left list
. Select the tab page “General”

. Select “Show parameters”

. Select “Show relations”

Version 1b- Jan07

A- 123

BN Cut Plane Gnalysis
=1 Srnplification Magrit
A2 Information

[ Image Extrema

3 External Storage
[= Histaric of Computat

Macra

Lkl ..

Cuskomize, ..
Visualizaktion Filters. .

Options. ..

Chmrmd med-

Default Analysis Case

E3<Real TimeRender A& [ Define a default starting analysis case
— €& Part Infrastructur
— ¢ DELMIA Infrastr
—! 3D arnotations

- ﬁ Collaboration Infr

Specification Tree

o Show parameters

Mechanical Dresign d shiow relations

¥ Shape Load Management
@ [ Painted documents not loaded
inglysis sl Simuation [ Disable Product Structure cache system
p— N Mlae
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CATIA V5R16 Design with Analysis — Deep Fry Basket

(Con’t):-

Select “Parameters and Measures” on the left L

Tutorial 3E

T Optiors

General
list I Display
. Select the tab page “Knowledge” Egsmi'f'““dh
. Select “With Value” 73 Devices and Vi
. Click ok to complete (Now we can see the “.IMfrh“TJD |
$9 Mechanica Desgn

user-defined parameter “volume” with its value

on the tree)

To Create a measurement senor:-
. Right-click “Sensors” on the tree

. Select “Create Local Sensor”

. Select “Displacement Magnitude” on the list

. Click ok to complete

Version 1b- Jan07

tlﬂ' Rigid Cor
IﬂJ Figid Cor

l_Eg Materials, 1
'3 User Mat

Knowledge | Units | Knowle

Paramete

[ surrounded by the

Relations update in part conkext

=
SE

SR SR

Copy

Paste

Paste Spedial, .,

Design Optimization

*‘Ef} Lirks Manager .1
T‘ @ Analysis Connection Manager. 1
T ﬁ Finite Elernent Model. 1
== Modes and Elements
?‘?‘i Surface Mesh, 1
#7710 Mesh.1
Iﬂ’l Rigid Connection Mesh. 1
Iﬂ" Rigid Connection Mash. 2
Iﬂ" Rigid Connection Mesh, 3
Iﬂ" Rigid Connection Mesh. 4
- Properties, 1
"[ﬁg Materials, 1
| @ User Material, 1
- Stakic Case
@ Restraints.1
*‘ @ Loads.1

Skatic Case Solution, 1

& Creation of synchn

[ creation of relatior

¥y Translational displacement vectar, 1
Yon Mises Stress {nodal values), 1

or symbol, 1

*"@ Sensors, 1

%Parameters
@ Metal_arm_volume=3 652e-00¢)
L §§ Relations

CErl+HC

ChrlY

il

i-# Skatic Case

Delete

Local Sensars
Del

visplacerment Magnitude

*‘@ Restrainl

|

T"@ Loads. 1 @
Static Cz
";.1; Tran: @
.';.g';. Von b
.';J;, Skres

- Sensors

pdate &l Sensors
Repart

Create Resultant Sensor

¢, Create Local Sensor

£ Create Global Sensor

Displacement Yeckar
Rokation Yeckar

Von Mises Stress

Etrar

Stress Tensar
Principal Shearing
Principal Stress Tensor
Principal Strain Tensor
Skrain Tensar

=

*‘ﬂ Energy
A-124

el Cancel I
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CATIA V5R16 Design with Analysis — Deep Fry Basket Design Optimization

Tutorial 3E .

(Cont!) :_ :Z:;!?;plnt IMagnitude., 1
. Double-Click “Displacement Magnitude.1” ~Soltion

|Solutinn |5tatic Case Solution, 1

on the tree o
. Select the edge % as Supports (Test point) '
. Select “Maximum” as Post-Treatment
. Select “Create Parameters”
. Click ok to complete

Mode (from solver)
Walue type:  [pegl
Complex park:

Do ot combine

—Filters

Show filters Far: |'°'"

fixdis system: | Mane (Cartesian)

Component: [

Layer:

. i} ) @ Lamina: |1 EO Ply id:
el +° Weafmen?lﬂa@ U

5 Creste Parameters )

L Jm;ll'_ ol || Ll

| ~iite Stress principal kensor symbal, 1 @ ot | @cancel|

"@ Sensors.1

f‘ﬂ Erergy

"'qﬂ Displacement Magnitude. 1
@ " Displacement Magnitude ™ =94, &64mm

Now we have a sensor to
measure the maximum
R i displacement of the basket

............

Vg = 24,664 3mm

A- 125
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CATIA V5R16 Design with Analysis — Deep Fry Basket Design Optimization

Tutorial 3E

To Create a case of Optimization:-

[
i-E%;%dil_lpper_dey (Upper_bady. 1)

. Select “Start/Knowledgeware/Product f"ﬂif;;:s:jn
Engineering Optimizer” on the menu bar gy Tpasket
Eégjmwer_budy {Lower_body, 1)
| SDltonertoty
. Click “Optimization” icon Fﬁﬁe‘t‘z"ﬁ; et Fiker On Sketch. 1
L - xy_plane Filter Mame :h
. = .7 vz plane . Filter Type : |4l
. (1) To define Free Parameters:- ~ .2 2x plane el pormeters__
. 'i" PartBody ' . Radf}ﬁsl.?l:ll,Ra;iEs
— (For this case, we choose ® ton Anle. 9\4ingle
) . = A Offset, 1000FFset
- Diameter of the metal wire B Maceril=1 Angle 11{Angle
- Length of a portion of the metal arm)

i’% Geometrical Set, 1
T‘ o Plane.1
- Sheiehn

— Click “Edit List” icon L .

|ICIH=|EL R L | =) "IIIIIIIILIIII E |
- Maximize the tree so that we can see the _Free Paramsters
Geometrical set.1 of Metal Arm T [value [ inf.Range | 5up. Range [step |

— Click “Sketch.1” once (only related
parameters are shown on the list)

— Click on the dimension”100” or click
“Offset.10” on the list (They are the

same) —
- Clle the arrow |C0n Edit lisk I Edit ranges and step
—  Click ok to complete A- 126 —
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CATIA V5R16 Design with Analysis — Deep Fry Basket Design Optimization

Tutorial 3E

* (Comt):- 2
— (Now a parameter is added on the list
of Free Parameters)

Problem | Constraints | ompukations resulks |

pkimization kype: IMaximizatinn j
— Cptimized parameter
—  Single Click on this parameter F I skt |
_ Clle “Edlt rangeS and Stepu Target value:ﬁaxlmum E

—Free Parameters

Mare Inf. Range
“Mekal armiizeome, .. 100mm AUk,

- Select the box next to Inf. Range
— Enter 40mm as Inf. Range (lower limit)

- Select the box next to Sup. Range

— Enter 100mm as Sup. Range (upper
limit)

/ Set Range Edit ranges and step
40-100mm —

— Select the box next to Step
— Enter 0.5mm as Step

— Click ok to complete
 Inf, Range |4EImm E
A Sup. Range |1IIIIIImn'| E
it S
s e D B =

%i, r'hﬂ

@ Ok I @ Cancel |

A- 127
Version 1b- Jan07 By Dickson Sham (ME Dept, HKPU)



CATIA V5R16 Design with Analysis — Deep Fry Basket Design Optimization

Tutorial 3E

i“i Finite Element Model, 1

Praoblen | Conskrainks | ornputakic
==irm Modes and Elements

. (Con,t) - Gplimization bype: IMinimizatinn r’fﬁi curface Mesh. 1
— Optimized parameter ———— ‘,"" 10 Mesh. 1
—  Click “+” next to “Link Manger.1” to i 2 f¥'Rigd Connection Mesh.1
minimize the tree Target value: m |ﬂj Rigid Connection Mesh, 2
—Free Parameters |ﬂj Rigid Connection Mesh.3
Ty — | Yalue | Inf |ﬂj Rigid Connection Meash.4

—  Click “Edit List” icon again =~ Properties. |
. — 2 oy
— Maximize the tree so that we can see P2 o mroperty

the Properties.1 of Finite Element

Froperty. 1

MOdel . 1 |ﬂj Rigid Connection Property.2
— Click “1D Property.1” once (only f¥ Rigid Connection Property. 3
Figid Lion P k.4
related parameters are shown on the ,_,ﬁ'ﬂ'_'i"_,_ CrneEan TRy
list)
—  Click the one and the only parameter ( Edic it J )
on the left list, which is the radius of _
select parameters to insert ed x|
the 1D mesh _
Filter On 10 Property, 1
_ H 1 Filter hame :
Cl!ck the arrow icon -=E:=-” e 3
- C“Ck Ok tO Complete Parameters Free parameters For optimization

CustoBeamBC. 115AMR adius "Metal_armiGeometrical Set. 1Y3ketch, 130FFset, 10

1618

l i ©

@ oK I ﬂCanceII

A- 128
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CATIA V5R16 Design with Analysis — Deep Fry Basket

. (Con't) :-

Design Optimization

Tutorial 3E

— (Now the 2nd parameter is added on

Version 1b- Jan07

the list of Free Parameters)

Single Click on this parameter
Click “Edit ranges and step”

Select the box next to Inf. Range
Enter 1.5mm as Inf. Range (lower limit)

Select the box next to Sup. Range
Enter 2mm as Sup. Range (upper limit)

Select the box next to Step
Enter 0.1mm as Step
Click ok to complete

Problem | Conskrainks | Computations results |
Cptimization type: IMa:x:imizatin:nn j
— Optimized parameter

g o Select... l
Targek value: WE

— Free Parameters

Mame | Yalue

| Inf. Range

Sup. Range | Skep |

100rmnn
1.5mm

" Metal_armiGeome, .,
"Finite Element Mo, ..

40
Orm

100mm 0.5mm
1.798e+3... Auto,

Edit lisk I Edit ranges and step
Set Range
1.5 --2.0mm Modify the ranges and th x|
 Inf, Range m E
A Sup. Range Ime E
d Step Ij.lmm E
Ay Y @ 0K I ‘d Cancel I
p";}:l:i" .
"'$ X
) '...:#
A- 129 i

By Dickson Sham (ME Dept, HKPU)



CATIA V5R16 Design with Analysis — Deep Fry Basket Design Optimization

Tutorial 3E

Dptimization

21|

. (2) To define Constraints:-

putations results I

| Satisf. .. | Distance ko satisf ... | Precis. .. | Acti

— Select the tab page “Constraint”
— Click “New...” icon

— Select “Displacement Magnitude”
under Sensor.1 on the tree

- Then add “<=20mm” after the words i | ol
_ Clle Ok to Complete Mews, ., I w (derivatives pmvider)l Deletel

— Tanckraint definitinn

| Llﬂ' Rigid Connection Property 4 Optimization Constraints Editor i |
% Materials. 1
@ User Material. 1 é&l >!< = &
r#%ﬂm;ﬂm * Finite Elerment Model, 1\Displacement Magnitude, 1\Displacement Magnicfde” <=20mm|
r. Restraints. 1

f' @ Loads,1
Skatic Case Solution, 1
& Translational displacement wectar, 1
.')1‘-, Yon Mises Stress {nodal values), 1

.'jl—, Stress principal tensor symbaol, 1 Dickionar Members of Parameters Members of Al
"@ Sensors.1 Mg " Finite Elernent Model, 1\Displacement Magnit
Design Table Renamed parameters visplacement Magni
r‘ﬂ Energy GPSPostPraType

Operakors

" . Pointer on value Funckion: Length
L :
qﬁDlsplacement Magnitude. 1 el

:ﬂ‘@_ Law -
Canskrickars AI_I
3

Lim

Parameters i

Metal_arm_volume=3.652e-006m3 : —
-_.'xa T Finite Elerment Model, 11 Displacement Magnitude. 1iDisplacement Magnitude |94-664mm
1_ﬁ:<lFDrmula.3: Metal_arm_wolume=smart¥olurmeMetal_arm' @ ok I @ Apply I @ Cancel I
=4 optimizations. 1 —

A- 130
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CATIA V5R16 Design with Analysis — Deep Fry Basket

Tutorial 3E

(3) Define computation method:-
— Select the tab page “Problem”
— Select “ Only Constraints” as
Optimization Type
- Select “Simulated Annealing Algorithm”
as Algorithm type”

— Set Termination Criteria:

a. Enter 100 as Maximum number of
updates

b.  Enter 20 as Consecutive updates
without improvements

C. Enter 3 as Maximum Time (minutes)

(If any of these is fulfilled, the
computation will stop)

— Select “Save Optimization data” (so
that we can see all raw data after
computation)

A- 131
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Design Optimization

Optimization ] ilil
| Wonstraints | Computations results |
WRES IDnI':.f conskraints j

— Cptimized parameter

—Free Parameters

a Maximum time {minukes)

Marme | Yalue | Inf. Range | Sup, Range | Step |
"Mekal_armGeome, .. 100mm 40rmm 100 0.5mm
"Finite Element Ma...  1.5mm 1.5mim 2mm 0. 1rnm
Edit lisk I Edit ranges and step
— &vailable algorithms
Algorithm Eype : =iy |aked Annealing Algorithm j
— Selected algorithm settings
—Running Criteria
Convergence speed | Fast j
— Termination criteria
Maximum number of updates 100

d Consecutive updates without improvernents E0

— Cptimization daka

o Save optimization data

4 Run optimization without filling the Undo log

Fun optimization ID With update visualization @ Without update visualization

—

- oK I 'ﬁ.ﬂ.pplyl ﬂCanceII
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CATIA V5R16 Design with Analysis — Deep Fry Basket Design Optimization

Tutorial 3E

21X
To RUN Optimization:-

Problem | Constrainks 1’
. « .. ey
° Click “Run Optlmlzatlon Icon — Canstraints priotities used to Sort CHETEST

. Enter “Data” as file name (all the raw data T
will be stored in this excel file)
. CI|Ck “Save” to start Computa’[ion #djust priorities From weights I Feset priotities to Il

— Sektings of the results sort

W Historic sort: displays the results in the computation arder

(The computer starts to search all pOSSib|e () Lewicographic sort: displays the results From the best to the worst
values of the two free parameters so fealderlo o) =
that the Constraint can be met) — Sorked resulks

“Mb Evals” | " Analysis ManagerRelationsiOptimizations. 110 ptimization, 11Prok «
74.66425529

S0.01586258

27 72040682

11.17807396

11.17807 396 T
1942546994

13.8995792

11.17807396

To review the results:-
11.17807396

. Select the tab page “Computation 3 111760739
Results” 10 1117807396

11 19.5713374 =
. On the list, all attempts failed until #19 ‘] N _p|J
(i.e. Result — Target = 0) Aipply walies b pararieters |

—CUrvES

(After 3 minutes)

[ R N R I R N T e I o |

Select parameters I Show curves, .

d Run optimization without filling the Undo log

Run optimization I':?' With update wisualization @ without update visualization

A- 132 - oK I @ Apply I ﬂCanceII
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CATIA V5R16 Design with Analysis — Deep Fry Basket Design Optimization

Tutorial 3E

(Cont’):-
. Select “Show Curve” icon .
. On the list, the four attempts failed but the R

rest can meet the requirement
(i.e. Result — Target = 0)

Arm Length

To Further optimize the parameters (for
the minimum volume of metal arm):-

. Select the tab page “Problem” again
. Select “Minimization” as Optimization type
. Click “Select” icon
21x] Only a few can meet the
requirement. But which
Dnstraints | Computations results | one can give the minimum
Cpimization bype: IMinimizatiDn j volume?

Optimized parameter
|:arl;|et walue: ﬁinimum E q

—Free Parameters

Version 1b- Jan07 By Dickson Sham (ME Dept, HKPU)



CATIA V5R16 Design with Analysis — Deep Fry Basket Design Optimization

Tutorial 3E

Problern | Conskraints | Computations resulks |

(Cont’) :-

Select “Metal_arm_volume” on the list Optimization type: [jirimzstion 5]
* CIICk Ok to Complete Filker On Analysis Man: [ BtlTEE R

Filker Mame :F Jetal_arm_volume .97 7e-006m3 Select... I
Filter Tvpe : |al Target value; ﬁinimum E

* Se|eC’[ “Gl‘adient Algorlthm Wlth Berereliays —Fres Parameters
Constraints” as Algorlthm type” Upper_bodyiPartBady Marme | value | 1rf. Range | Sup. Range | step |
Lower _bodyiPartBody “Metal_armiGeome,.. 53.545mm  40mm 100rmm 0.5mm
Loveer_body\PartBody "Finite Element Ma...  2mm 1.5mm 2rmin 0. 1ran
) . . . :N_nn_:les and Elements),
. Set Termination Criteria: _Finite Element Model,
Finite Element Model,
a.  Enter 100 as Maximum number of Metal arm volune
upd ates Edit list | Edit ranges and step
. A I — Awvailable algorithms
b' Enter 20 as ConseCUt|Ve UpdateS Algorithm bype : IGradient &lgorithn wWith Constrainks) j
without Improvements . —Selected algorithm settings
c.  Enter 3 as Maximum Time (minutes) Bt
onvergence speed | " j
If an Of these iS fU|f|”ed, the " |~ Termination criteria
(If any
computation will stop) Maximum number of updates T
d Consecutive updates without improvements  [£0
 Maximum kime {minutes) |
To RUN Optimization again:- ~Optimization data
C _ C s d s tirmization dak
. Click “Run Optimization” icon | et
o . 4 Fun optimization without filling the Unda log
fsleleCt YeS tO ove rwrlte the data Run opkimization lD With update visualizakion @ Without update visualization
ne

@ ok | 'ﬁ.ﬂ.pplv_l & Cancel |

.
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CATIA V5R16 Design with Analysis — Deep Fry Basket Design Optimization

Tutorial 3E

To review the result:-

. Select the tab page “Computation
R esu | ts » (m rrj JAnalysis Manager'Finite Element Madel, 1410 Prop HH"" nil_lj'rrllEj Hr1rr‘n B, 1NSAMPadius
. Select “Show Curve” icon -

From the curve, the best values are:
Wire Radius = 1.9mm
Arm Length = 40mm

Its volume is the smallest but it is still
so strong that the deflection is lower
than the required limit.

In this revised optimization, all cases can meet
To Save all files:- the requirement (i.e. deflection of basket is

- , ller than 2
. Select “File/Save all smaller than 20mm)

A- 135 END of Tutorial 3E
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