CATIA V5R16 Overview — Toy Excavator

CATIA V5 Overview

(Tutorial 1-Toy Excavator)

Infrastructure

Sketcher

Part Design (Solid-modeling)
2D-Drafting

GSD (Surface-modeling)

Assembly Design
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CATIA V5R16 Overview — Toy Excavator

CATIA Overview

Tutorial 1A

- CATIA Infrastructure

- Sketcher

- Part Design (Solid-modeling)
- 2D-Drafting

- Auto-Update

Tutorial 1B

- Part Design (Solid-modeling)
- Generative Shape Design (Surface-modeling)
- Real-time rendering & Material Mapping

Tutorial 1C

- Assembly Design
- Clash Detection & Part Modification

Please be reminded that this series of tutorials is designed to demonstrate a
design approach with CATIA, rather than the command itself.
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CATIA V5R16 Overview — Toy Excavator

Tutorial 1A

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

. (If a license menu pops up), select ED2 and close
CATIA. Then reopen again. A s
. By default, a empty “Product” file is created. But o T S
now, you don’t need this, just select “File/Close” Cointities ‘;
on the menu. e
, S
E T g;hget Metal Desion
. You are going to draw a machine arm as below:- 4 _
. Select ‘Start/Mechanical Design/Part Design”on o

the menu bar.

. If you’re using Catia V5R16, uncheck “Enable
Hybrid Design” and then click “ok”.

. An empty part is now created on “Part Design” =
workbench. You can see a specification tree at the
upper left-hand corner and xyz datum planes in the
middle of the screen . -

[J ba not shaw this dialog at startup

W Cancel I
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CATIA V5R16 Overview — Toy Excavator

To reset the layout of workbench:-

. 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:-

. Single-click “Part1” on the tree, right-click it,

Tutorial 1A

Start Menu I User Warkbenches | Toolbars | Commar ds I Options |

Toolbars

New, ..
Workbench
Graphic Properties Rename. .,
Knowledges DElete
View
3Dx Device _Restore contents .|
warkbenches -
Toak Palette Restare position I
ErrorLog
EnoviaPM
PICS Statistics add d
EncvialCA __add commards..._|
Mobile Session Remave commands. ., I

Instant Collaboration
Advanced Dress-Up Features

Analysis LI

2x

?Use this page to add or delete a toolbar ta the current warkbench,
The Commands page allows drag&drop to add/remove commands.

f Center graph

& Reframe On

& [Z]Hidejshow

U Properties AlE+Erter

gi E Open Sub-Tree

Current selection : IPartl

Define In Work Object

Mechanical | | Mass | Graphic ‘ Product |

and then select “Properties”. o g

[, Paste Chrl4+y

. Modify Part Number as “front_arm” on the tab o

page “Product”.

. Select “ok” to exit .

Version 1d- May07

Delete el

Product

ParentsjChildren. ..
@ Local Update
Replace. ..

Part Number  [Front_arm|

Revisian

Definition

homenclature

Partl object

3 Source Unknown -
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Define other properties. .. I
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CATIA V5R16 Overview — Toy Excavator

Tutorial 1A

To build 1st sketch:-

Version 1d- May07

click “Sketch” icon and select xy plane.

Now the display is temporarily switched to a
new workbench, Sketcher, in which you can
draw 2D elements on the selected plane.

Draw a circle at the origin. 15t click is to define
the centre and 2" click is to define the radius.
(no need to care too much about the position
of 2" click, we will define the radius later)

Add a dimension constraint onto the circle by
clicking “constraint” icon and then selecting the
circle.

Double-clicking on the dimension and modify
the diameter as 10mm; the circle will be
resized automatically.

Exit the workbench by clicking “Exit” icon.

Now, you are back to Part Design Workbench
(3D environment) and “Sketch.1” is created on
the tree.

A-5
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Constraint
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Exit
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CATIA V5R16 Overview — Toy Excavator

Tutorial 1A

To build 2" sketch:-

Version 1d- May07

Click somewhere near the circle to deselect
Sketchl.

Click “Sketch” icon again and select xy plane
again to draw another sketch.

Draw a circle on the left of the previous circle.
With the help of auto-detection, you can define
the center on the x-axis. (no need to care too
much about the size and the position, we will
define later).

Add a dimension constraint onto the circle
and modify its diameter as 17mm.

To define their distance, click “Constraint” icon
and select their centers. Modify it as 84mm.
(You will see that only the current circle will
move correspondingly. Remark: you cannot
modify any elements that do not belong to the
sketch.)

Exit the workbench.
You can see Sketch.2 on the tree.

A-6
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CATIA V5R16 Overview — Toy Excavator

Tutorial 1A

To build 3rd sketch:-

Version 1d- May07

Click somewhere near the 2" circle to
deselect Sketch?2.

Click “Sketch” icon and select xy plane again
to draw another sketch.

Draw a profile as below( Five straight lines
forming a closed profile).

Switch off “Snap to Point” so that you can
draw the lines easily.

Draw Profile

sketch tools

g e

\T/

Snap to point

Remark: To temporarily disable auto-creation

of constraints, press and hold “Shift” key while

A-7
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CATIA V5R16 Overview — Toy Excavator

Tutorial 1A

To build 3rd sketch (Cont’):-

. To ensure the lines are tangent to the small
circle, we need to add a geometrical
constraint:-

. Multi-select the line and the small circle by
pressing and holding “ctrl” key on the
keyboard.

. Then select “Constraints defined in dialog
box” icon.

. Select “Tangency” and “ok”.

. Repeat the same steps for the other line...

A-8

Constraints

Constraint Definition 2=

[ pistance
[ Lenath
O angle

[ semiminor
[ symmetry
[ Midpoint

[ semimajor axis [ Parallelism

[ Equidistant poink

O Fis
[ Coincidence
[ concentricity

axis [ perpendicular
[ Harizantal
[ wertical

@ oK | ﬂCanceIJ

Version 1d- May07 Non Commercial Use
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CATIA V5R16 Overview — Toy Excavator

Tutorial 1A

To build 3rd sketch (Cont’):-

. Continue to add the remaining constraints until [
the sketch turns green, which is fully-
constrained.

. Exit when it is complete.

. Now, you should see Sketchl, Sketch2 and
Sketch3 on the tree.

Exit

g0

o0

\\JAD"A Tangent &

a | ‘c/oincided
’ A
o/
< —t /

Coincided / Ta_ng(_ant &
only A- 9 coincided

Wi
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CATIA V5R16 Overview — Toy Excavator

To build a solid:-

. Select “Sketch.3” on the tree /
directly click on the geometry .

Tutorial 1A

Skotch-Based Features

. Click “Pad” icon.

. Enter 4mm as the length of First
Limit.

. Click “ok”.

. A solid is created.

To round the sharp edge:-

. Add a “Edge Fillet” R11mm onto the

uppermost corner of Padl.

Version 1d- May07
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=]
?@, Sketch.3

Dress-Up Features

i [, sketch. 1
b= [, Sketch.2

= getch,3

59 EdgeFillet. 1

Non Commercial use

Limi: Mo selection

—ProfilefSurface ——————————

Selection: |Sketch.3 @
[ Thick

Heyerse Side l
[ mirrore d extent

Reverse Direction

Edge Fillet Definition

Radius:

Objectis]) to fillet:  [EERMYElENE

|11mm

Propagation: ITangency

[ rim ribbans

@ oK I - Cancell

[are == I

Preview I
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CATIA V5R16 Overview — Toy Excavator

Tutorial 1A

+—|—£., Sketch.1
T'IE Sketch.2

. Add another “Edge fillet” R3mm. [ilpam

ﬁ"w;i Sketch,3
&% EdaeFilet. 1
& EdosFilet.2

To make the solid hollow:-
. Click “Shell” icon. F;“;:,:m
. . £ vz plane
. Enter 1.5mm as “Default inside .
=32 PartBody

thickness”. b stons
rl—isketch.z

. Select the top surface of the solid, which Flpadl

*‘%ﬁ{ﬁsketch.a
is considered as “Face to remove”. gEdgeFf"t-l
. Click “ok” to complete. 20|

Default inside thickness: |1 S =)
=i

Default outside thickness: me

Faces to remove: EdgeFillet. 2\Face. 1
Other thickness faces: |N0 seleckion fﬁl

@ oK I lJCanceII
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CATIA V5R16 Overview — Toy Excavator

Tutorial 1A

. You should now have a model as shown on
the right; all the wall thickness is 1.5mm, and
the top cover is removed.

To build 2 more pads:-
. Click “Pad” icon.
. Select Sketch.1

. Enter 7mm as First Limit. e
. Click Ok to complete.
=N
Similarly, G \
. Click “Pad” icon. '%;hd:i; N
. Select Sketch.2 *q:lpada
. Enter 6mm as First Limit.

. Click Ok to complete.

A- 12
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CATIA V5R16 Overview — Toy Excavator

Tutorial 1A

To make a hole:- QoL JoP 1AL
. Select the circular edge of the bigger cylinder. \V 2
. Click “Hole” icon.

. Select the top surface of the cylinder.
(w/ the steps, the hole and cylinder are concentric.)

. Select “Up to Last” to have an infinite depth.

. Enter 13mm as Diameter.
. Click “ok” to complete.
. Make another hole Diabmm on the smaller

cylinder in the same way...

A-13
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CATIA V5R16 Overview — Toy Excavator

To duplicate another half:-

. click “Mirror” icon and select xy plane as the
mirroring element.

) Front_atm
L7 %y plane
L= vz plane
257 zx plane
-‘ PartBady
== IPad.1
#0F shetch 3
&5 EdgeFillet. 1
‘9 EdgeFillet.2

G shell 1

-.il Pad.2
A Shetch, 1
Pad.3
il"wgi Sketch,z
I*'IE Hole, 1
-'@ Haole. 2
R sperchg

[r,ﬁi [irrar.1

Version 1d- May07

Tutorial 1A

A- 14
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Mirror Definition A |
Mirroring element: p——

Object to mirror: ICurrEnt =ald
S cancel |
.
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CATIA V5R16 Overview — Toy Excavator

Tutorial 1A

To build a sketch (open profile):-

Click “Sketch” icon and select xy plane.

Draw a horizontal line, w/ one end at
center of the small circle and the other
outside it.

No need to specify its length.
Click “Exit” icon to exit.

To remove material with an open profile:-

Version 1d- May07

Click “Pocket” icon.
Select “Thick” on the menu.
Enter 2.2mm for both thickness1 &2.

Select “Up to Last” for both first limit &
second limit.

Click ok to complete.

A- 15
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Sketch

Sketc' i-Bast d Features

21|
—First Limit ——————————————— —Second Limit ———————————
Type: IUp ta last j Type: IUp ko last j
Lirit: [noselection | |[Limit: [Mo selection |
Offset: M—E Offset: me E
—Prafile/Surface r— Direction
Selection: |Sketch.8 @I ' Mormal to profile
' Thick Reference:[No selection |
Feverse Side | —Thin Pocket ———————————
[ irrared extent Thickness1 m
Reverse Direction | ThicknessZ:m
P | [ meutral Fiber [] Merge Ends
i
[ @ oK I ‘Cancell Previe 1 l
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CATIA V5R16 Overview — Toy Excavator

Tutorial 1A

Similarly, to build another sketch (open profile):-

. Click “Sketch” icon and select xy plane.

. Draw a inclined line, w/ one end near center of the
big circle and the other outside it.

. Add a concentricity constraint to ensure the

endpoint is at the circle center.
. Inclined angle =45 deg from the x-axis.

. No need to specify its length.
. Click “Exit” icon to exit.

To remove material with an open profile:-

. Click “Pocket” icon.

. Select “Thick” on the menu.

. Enter 5.8mm for both thickness1 &2. _—

. Select “Up to Last” for both first limit & second I'%m
limit. *gm

. Click ok to complete. Ig““

Version 1d- May07
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A
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7
1
&l

Constraint Definition

2=

[ pistance
O Length
[ angle
[ Radius | Diameter

[ semimaior axis

O Syrnmekry
O midpaint
[ Equidistant pint

O Fie

[ Coincidence

O Tangency

[ Parallelism
O Perpendicular
[ Hotizontal

[ vertical

. & Cancel I

2lx
[ oo —Secand Limit
T ILu:u to last ﬂ Type: IUp to last hd
Limit: [Woselection | Uit [uoselecion |
Offset: me E Offsek: me E
ProfilefSurface —Direction
Selection: [Sketch.d A S tlormal ta profile
13 Thick Referenca:|Mo sslection
Reyereesie ] - Thin Packet
[ pirrored extent Thickness1 [5.8mm =
Th\[knessZ:FBmm =
o I [ meutral Fiber [ Merge Ends
EEE] e s
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CATIA V5R16 Overview — Toy Excavator

Tutorial 1A

To build a new sketch:-

. Click “Sketch” icon and select xy plane.
. Draw the profile as shown.

. Exit to complete.

An axis is

coincident with the

solid surface \

A- 17
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CATIA V5R16 Overview — Toy Excavator

Tutorial 1A

To add material by rotating a sketch:-

. Click “Shaft” icon to add material by rotation. |
. Enter 90deg for both first & second angles. k;f“ts a5 5 @’J
. Click “ok” to complete.

Version 1d- May07

Result

A- 18
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r— Limnits
First angle:  [P0deg =
Second angle: PUdEQ =

—Profile/surface

Selection: [Sketch. 13 @l
[ Thick Prafile

Aeverse Side I

—Axis

Selection: ISketch Axis

Rewverse Direction I

Mare = I

21

@ 0K I - Cancell Prewview I
i
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CATIA V5R16 Overview — Toy Excavator

Tutorial 1A

To save the new part in a Project Folder:-

. 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
“front_arm_a.CATPART” into the folder.

. Add “a” after its name to remind us its version.

For example, | sent you the part with version
“a” some days ago. But now | modify the part
and resend you with version “b”. When you

see both files, you know which is the latest one.

2]

Save in: Il'f) toy_excavator j - rj: Y

My Recent
Documents

\doc
'@arm_support_a.C.ﬂTPart
'@back_arm_a.CATPart
'@Base_a.CATF‘art
FilBody_a.CATPart

Bl bucket_a,CATPart
'@cabinet_a JCATPark
'@Engine_a JCATPart
'@Exhaust_a.CF\TF‘art
'@fmnt_arm_a JCATPart

File: name:

j Save I
j Cancel |

[~ save as new document 4

Save az lype IEATF'art

A-19
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CATIA V5R16 Overview — Toy Excavator

Tutorial 1A

n File  Edit Wew Insert  Tools  Window  Help

To create a 2D drafting:-

nfrastructure v

#lechanical Design Q€ part Design
Shape Y @8 pssembly Design
Analysis & Simulation Y Gl chekcher

AEC Plant Fla s . . 3
S I 113 / h ] I it N -4 Product Functional Tolerancing & Annotation
. elect “Start/Mechanica g > vied esion
H H ” Equipment & Systems » == Mold Tooling Design
Des I g n /D r aft I n g . Digital Process for Manufacturing » wStVUCtUVE Desian
Machining Simulation b (5% 2D Layout For 30 Design
Ergonomics Design & Analysis g

. Select “A4 ISO” as paper format. (rovtedgemes

W' L Front_arm_, .Part

. Select “Front, Top, Left” as layout. ——

2 cabinet_a. Part
3 Excavator, Product

. Click “OK” to complete. oty o

5 back_arm_a. .Part

ng

Core & Caviby Design

aling Assistant
Functional Molded Part

g Sheet Metal Design

xgj. Sheet Metal Production

@ Composites Design

%3 ‘Wireframe and Surface Design

g% Generative Sheetmetal Design

{@; Functional Tolerancing & Annotation

Exit

Mew Drawing Creakion

Select an automatic layout:

=

= L]
Standard 150

A Farmat A IS0 e
Faper size = 210 x 297 mm

Global scale = 111

|i ok | Maodfe.. | @ Cancel |

.
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CATIA V5R16 Overview — Toy Excavator

Tutorial 1A

To add & modify views:-

. Click & Drag the dotted rectangle of a
view to move it to a desired position.

|
|
. You can also add additional views by | p@ |
. . « . . . 9 - |
clicking “Projection view" icon. | I |
l Fromt wiea left wigw |
IR N L
i = ———— |
i [m= =] |
Projections ] | i :
ol [ seades” 11|
|

[[E :] This view is created from the
i projection from the active view.

A- 21
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CATIA V5R16 Overview — Toy Excavator

Tutorial 1A

To add an isomeric view:- Isomeric view
. Click “Isomeric view” icon:;
. Select “window/select/front_arm” to
view the 3D part. p——
. Select xy plane or any other planes 1 ey Windov
of the 3D part. | e
«  Then the system will go back to the — Seseee

drafting mode; you will see the 3D
part on the drawing and a blue
circular panel at the upper right-hand

E 2 Drawingl

corner.

. Click any button on the blue panel to
select the favorite orientation.

. Click anywhere on the drawing to
complete.

A- 22
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CATIA V5R16 Overview — Toy Excavator

Now you have two files:-
. Front_arm_a.CATPART
. Drawingl.CATDrawing

. The drawing is created from the
part file, and so if the part is
changed, the drawing will change

automatically.

. Now try to modify the 3D.

Tutorial 1A

[#]CATIA ¥5 for Student

Start  File  Edit Wiew  Insert Tools  Window  Help

Efrunt_arm_a.EATPart

Front_arm
ot vy plane
ot vz plane

st 2% plane

*" PartBody

Bty
Faoai Ll 1ok |

| Zaln 1 | et
FRRE

| i)

, r— sheet1 |
. Go back to the drawing. [ sheet.t
. “ » ox EI’.Q.I:I.';_"::iE'ﬂL

. Click “Update” icon to update the S

drawing. [z et ven

J @ Isometric view
&
1 ILILI

. Close both files without saving.

Version 1d- May07

A- 23
Non Commercial Use

END of Tutorial 1A

Written by Dickson Sham




CATIA V5R16 Overview — Toy Excavator

Summary of Tut-1A

Build a Sketch:-

p— |

Click “Sketch” Icon iy

Partl
27y plane
<= wz plane 2

Select a plane bl (i <
3 partbod v

Draw a profile (with lines, curves and/or axis)

TTTTT

Add geometrical constraints

x
Add dimensional constraints i%g 4 A eh
\

& modify the values
x
Jgﬁkﬁ%

\/

Click “Exit” icon
s |
A- 24
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CATIA V5R16 Overview — Toy Excavator

Build a Solid:-

Pocket

W EdgeFilet.2

@ sl
?Psd.z
L Sketch.
?Psd.}
7 shetch.2

Hole.1

thfimiror.1
&l Pocket.1

eokeb2
[, Sketch.s

1 @ oz
t “/: setch.6

Pocket

Version 1d- May07

Summary of Tut-1A

$ [ shatch.1
[, sketch.2

?Paﬂ.l
7 Sketch3

0 EdgeFiler. 1
|:> ) EulusFilet.2

[ 2xplane

electon: [Sretch A
Reverse Diection

everse,

Shaft

Fillet

>

Shell

vult vunnnercial Use

Create a 2D
drawing &
get drawing
update after
3D change
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CATIA V5R16 Overview — Toy Excavator

Tutorial 1B

Continuing what we learnt in Tutorial 1A, we are
going to build the cabinet by the solid-
modeling technique plus some surface

modeling technique...

. Enter CATIA.

. Close all files.
. Select ‘Start/Mechanical Design/Part Design” on the
menu bar.

. If you're using Catia V5R16, uncheck “Enable Hybrid

Design” and then click “ok”.

. Select Tools/Options/infrastructure/Part
Infrastructure... then deselect the option “Enable
Hybrid Design inside part bodies and bodies”

To rename the tree:-

. Single-click “Part1” on the tree, right-click it, and then

select “Properties”.

. Modify Part Number as “cabinet” on the tab page “Product”.

. Select “ok” to exit .

Version 1d- May07
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when Creating Part

—Fi’{~’ Parameters and I+
—53 Drevices and Yirtu

% Product Structur

P Real Time Render

I~ £ Part Inffastruciur
FIRATA T

| | Display || Part Document |

[ Create an axis system

[] Create a geometrical set

[ create an ordered geometrical st
[] Create a 30 work suppart

i Display the " Mew Part” dislog hox

[ Enable hifprid desian inside part bodies and bodies
reaggd, locate wireframe and surface elements
abody O In a geometrical set
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CATIA V5R16 Overview — Toy Excavator

Tutorial 1B

&
To build a sketch:- jle N
. Click “Sketch” icon and select XY plane. SU O P9
. Draw a rectangle (47x31) as shown; the centre =
aligned on y-axis & one edge aligned on x-axis  [¥¥ 0 v 47 f:x
(you need to add a symmetry constraint/ or you o
may use “centered rectangle”) D
. Exit to complete. v
H [+] »
k3
Cenkered Rectangle|
31

To build a solid:-
. Click “Pad” icon.

. Enter 38mm as First Limit. — .
2
. Click ok to complete. B ——
Length: m
ILirnit: Mo selection
—Profilefsurface ——————
Selection: W@I
[ Thick
RevErse Side ]
I mirrore d extent

Reverse Direction

IMore =

@ ok | @ cancel | Preview |

A- 27
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CATIA V5R16 Overview — Toy Excavator

Tutorial 1B

To build 2"d sketch:-
. Click “Sketch” icon and select YZ plane.

. Draw an arc R35 & a line as shown; They are
tangent to each other; The line is aligned onto
the solid edge and one endpoint touches x-axis.

. Exit to complete.
. Click the open area near the solid to deselect
Sketch.2

To build 3" sketch:-
. Click “Sketch” icon and select XY plane.

. Draw an arc R70 as shown; The endpoints
should be symmetric about the y-axis (while
pressing “ctrl” on keyboard, select both
endpoints then the y-axis, then click “constraints
defined in dialog box™ icon)

. Exit to complete.
. Click the open area near the solid to deselect
Sketch.3

A- 28
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CATIA V5R16 Overview — Toy Excavator

Tutorial 1B

To build a SURFACE:-

. Select ‘Start/Shape/Generative
Shape Design” on the menu bar;
and now we are moved to a
surface-modeling workbench.

. If necessary, reset the layout to
make it tidy.

. 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.

Version 1d- May07

5: Cabinet

[~ <= xy plane
[~ <= vz plane
[~ <= zx plane
"” PartBody
Pad.l
=07 ckatch,
s
[, SigEeRie
"3‘% Geometriﬁal Sebl

@ Smeep, 1

A- 29
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A

Swept Surface Definition 2 x|
Profile bype: @‘ \‘ é 0&@
- Subtype: IWith reference surface j

Profile: [sketch.3

Guide curve: [Sketch,2

Surface:

angle: Fdeg E L&, . I
Angular sectar: _ Previous Il 14 [ext I

[ Projection of the quide curve as spine

—Optional elements

Spine: IDeFault (Sketch.2)

Relimiter 11 Mo selection

Relimiter 2: Mo selection

Smoath sweeping

[ angular carrection;  [2.5d=g

[ Deviation From guide(s): F.DDlmm E

Twisked areas mana gement
A Remove cutbers on Preview

Fositioning parameters

[ Position profile Shaw parameters == I

@ ok | @ cancel | preview |
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CATIA V5R16 Overview — Toy Excavator

Tutorial 1B

To cut the solid with this SURFACE:-
split

. Select ‘Start/Mechanical

Design/Part Design” on the menu _
bar to go back to the solid- [Thick Surdecer/

£ yz plane

Pl
1 E

modeling environment. Braen
. Click “Split” icon. FE{;“
«  Click OK on the warning window. e
. Select the Yellow Surface e
“Sweep.1”
. Click on the arrow if it is pointing
outwards.
. Click ok to complete

Hide/show
To hide the surface & its curves:-
. Select the surface and click view x|
“hide/show” icon. nBenaq s B0 6EE
. Hide Sketch.2 & Sketch.3 too. \/
A- 30

Version 1d- May07 Non Commercial Use Written by Dickson Sham



CATIA V5R16 Overview — Toy Excavator

Tutorial 1B

Add a “Edge Fillet” R3mm as shown.

Add a “Chamfer” onto the edges as shown:-
. Select “Length1/Angle” as mode.

. Enter 2mm as Lengthl.

. Enter 45deg as Angle.

. Select “Tangency” as Propagation.
- Click 3 edges at X

. Click ok to complete.

Version 1d- May07 Non Commercial Use Written by Dickson Sham
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Add a “Edge Fillet” R10mm on the 3

edges at *

Version 1d- May07

Tutorial 1B

Propagation:

[ Trim ribbons

Objectts) tafilet: ETEEE

i

@ ok | @ concel | preview |

(T

A- 32
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Tutorial 1B

concentric

To build a sketch:-
- Click “Sketch” and select PlaneJx .

. Draw a profile as shown; The profile
must be fully-constrained.
. Exit to complete.

To make a pocket:-

. Click “Pocket” icon.
. Enter 1.5mm as First Limit.
. Click ok to complete.

Version 1d- May07 Non Commercial Use Written by Dickson Sham



CATIA V5R16 Overview — Toy Excavator

Tutorial 1B

Add “Edge Fillet” R3mm on the four edges
of the Pocket:-
. Do not add fillets at Xpositions.

Propagation: Tangency

[ Trim ribbons

To add a Draft onto the side faces of the
pocket:- Dress-Up Frctures
. Click “Draft Angle” icon.
. Select “Constant” as Draft Type.

Faces to draft

2%
. Enter 50deg as Angle.
H 113 angle : Fﬂdeg =]
. Select the lower side face as “Faces to n e r—
draft”. it
« Selection: |EdgeF\IIet.3\Faca‘2 @I
. Select the bottom face as “Neutral S - =
E I e me nt” . Selecn:n g W
I3 Controlled by reference
. Click the arrow once if it is not pointing —
OutWard_ _— @ ok | @ cancal | Preview |
: A- 34
. Click ok to complete.
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Tutorial 1B

Dress-Up Feal ires k|

To add another Draft onto the side faces of g Glam@Ee 8.

the pocket:- Faces to draft

Now you should have two drafts on the pocket.

Version 1d- May07 Non Commercial Use Written by Dickson Sham

Click “Draft Angle” icon.
Select “Constant” as Draft Type.
Enter 30deg as Angle.

Select the upper side face as “Faces to
draft”.

Select the bottom face as “Neutral
Element”.

Click the arrow once if it is not pointing
outward.

Click ok to complete. Draft.2

Face(s) to draft; Draft.1\Face. 3 &

[ Selection by netral Face

[ heutral Element

Selection: Draft, 1\Face.4 &

Propagation: [niore =l
—Pulling Direction

Selection @ Pocket. 11Face.2

& Controlled by reference

@ ok | @ concel | preview |

Draft.1

A- 35
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Tutorial 1B

Add “Edge Fillet” R1mm on the remaining
two edges of the Pocket at *positions.

Draft Angle

Object(s) to fillet: SRR

Propagation: ITangency j

[ Trim ribbons

To create an offset plane:- Reference

plane
. Click “Plane” icon | .
. Select “Offset from plane” as type.
. Select ZX plane
. Enter 70mm as Offset (Value)
. Click ok to complete
Now a plane is created in front of the solid, r?;°:;t”;a;56tl
which is stored in “Geometrical Set.1” on the Tﬁ%ﬂ;-;et
tree. A- 36
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Tutorial 1B

5.5
To build a sketch on the offset plane:- Eﬁ"l
. Click “Sketch” icon and select “Plane.1”. -
. Draw a rectangle (24x25) and position it

as shown. (you may use “centered
rectangle” for convenience)

. Click ok to complete
sketch
_»0
Plane.1
A- 37
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To create an offset surface from the solid:-
. Select “Start/Shape/Generative Shape

Design” on the menu bar.

. Click “Join” icon.

»  Select the two surfaces at Y¢

. Click Ok to complete

. A new group of surfaces is created on

the tree.

Version 1d- May07

Tutorial 1B

[+
re

Insert Tooks tindow  Help
»

»
O Qy Ereestyle

¥ [ sketch Tracer
. 1At
LAl

jul¢ Shape Sculptor

Add Mode | Remove Mode |

Parameters | Federation I Sub-Elements To Remove |

[ check tangency & Check connesxity ] Check manifold
[ Sirnplify the resule

[
&5 Geometrical Set.1
‘ﬁ‘&fﬁweep.l

O Ignare erroneous elements

Merging distance m
[ angular Threshold F.Sdeg E

@ ok l ] Cancell

Preview I

A- 38
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Tutorial 1B

. Click “Offset” icon. Offset
. Select “Join.1” on the tree. £
. Enter 2mm as Offset (Value) . ld®mbp sae
. Click the red arrow once or click N

“Reverse Direction” icon on the menu, if

it is not pointing inwards. I
. Click Ok to complete FMZEZT
. A offset surface is created inside the & —_

'T 7 Offsek. 1

The offset surface
will appear when
the solid is semi-

solid, and it is stored in
“Geometrical.Set.1”.

transparent

To visualize the offset surface:- T-Offset h
. Hide “Join.1” (click it on tree, right-click [f:fe”tiiiri ‘

to show the contextual menu, then N

select Hide/Show) —
. Make “PartBody” semi-transparent [Zu

(click it on tree, right-click to show the @ o ganancon

. 1-5] Pac [ HidefShow
contextual menu, select Properties, S - oes ot
then set transparency to 100) LE.E:::::J::M

A- 39
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Tutorial 1B

| e
. =k Geometrical Set. 1
To make a pocket:- | f_’ﬁﬁwml
. Go back to Part Design "'fali‘lane.l
workbench (select S
“Start/Mechanical Design/Part J—— 1 omm
Design”) Offset 1 orrs_et_
i Click “Pocket” icon. S Deviation
. Select “Sketch.4” as Profile.
. Select “ Up to surface” as Type of
First limit.
. Sglect Offset.1” on tree as Limit. =
. Click ok to complete b
Type: |U|:- ko surface j
Lirni: [offsets
23 Offset: Pmm E

—Profilefsurface ——————————

Selection: |Sketch. 4 @I
[ Thick.

Reverse Side I

. Hide “Offset.1” & “Plane.1”

. Reset Transparency of “PartBody”
tol

[ mirrored extent

SketCh 4 \m Reverse Direction I
i Mare == I

@ Ok o Cancel l Presiew l

\/k

A- 40
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Tutorial 1B

Add “Edge Fillet” R1mm at 2 corners of
“Pocket.2” at *positions
Pocket.2

To split the solid into a half:-
. Click “Split” icon.
. Select YZ plane.

. Click the arrow once if it is not pointing
to the pocket side.
. Click ok to complete

To copy another half by mirroring:-

. Click “Mirror” icon.
. Select yz plane.
. Click ok to complete.

A- 41
Version 1d- May07 Non Commercial Use Written by Dickson Sham



CATIA V5R16 Overview — Toy Excavator

Tutorial 1B

To remove material along a guide:-

. Click “Sketch” icon and select yz plane.
. Draw a circle D1.5mm; 5mm above the

base, & circle center is aligned on y-axis
. Click “Exit” icon to exit.

. Select “Start/Shape/Generative Shape
Design” on the menu bar

. Click “Boundary” icon

. Select the bottom surface of solid

. Select the endpoints ati%position as
Limit 1 & Limit 2.

. Click the red arrow once if it is not
choosing the longer path
. Click ok to complete

A- 42
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Surface edge: [Mirror.11Face. 3

Lirnit1:

Limit2: [Mirror, 1ertex. 2
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Tutorial 1B

Sketch-Based Features

| 51 @ 60 B &

slot

. Go back to Part Design Workbench
(Select “Start/Mechanical Design/Part

Design”)
. Click “Slot” icon. 2
. Select “Sketch.5” as Profile. o e
113 ” IKeepange j
. Select “Boundary.1” as Center Curve. e
[IMerge slot's ends [ Thick Profile
. Click ok to complete Chnskt
p Thicknessl:m
ThicknessZ:m
[ Weutral Fiber [ Merge Ends
. Click “Thickness” icon
. Select the faces at the both ends of the
slot
. Enter -10mm as Default thickness
. Click ok to complete
. Now you can see the slot has open ends N — =

Other thickness faces ¢ |N0 selection @l

& 0K & Cancel I
A- 43 —

Version 1d- May07 Non Commercial use on Sham



CATIA V5R16 Overview — Toy Excavator

Tutorial 1B

Add “Edge Fillet” R1.0mm on the edges of
both sides, except those of the front pocket.

Add “Edge Fillet” R1.0mm on the edges of
the front pocket.

. Sometimes, we need to build fillets
separately when the sharp edges are too
close to each other. We need to build a
fillet on one edge first, and then build
another one on top of it.

A- 44
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Tutorial 1B

- =lolx]
To apply material properties on the model:- !i!qf = ',_, I |
. Click “Apply Material” icon. =1 \ e
. Select “Plastic” on the tab-page "Other” et > &
. Click “PartBody” of the tree i ;E:: / ‘ J
* Click Ok to complete Do Lo o

*?Geumetrlcal Sek,1 Ouksie

= Ses
. Double-Click “Plastic” on the tree E‘jgelpll
. Select “Rendering” Tab-page t"‘ gffdﬂy 1
. Change “Ambient” to 1.00
. Change “Diffuse” to 1.00
. Change color as Red 60, Green 60, Blue 60
. Click ok to complete
To view the material rendering:- e q
ﬂw‘?@@..@J

. Click “Shading with material” icon

Save the file as “Cabinet_a.CATPART” in

your project folder and then close it.
A- 45
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Current seleckion : Plastic

Feature Properties | Analysis | Composites | Rendering |Inha <|>

Material size:llElEl i E

Q) a|
Lighting | Texture |
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%Diffuse _— m -
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Ln
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Tutorial 1B

To apply material properties on “front_arm”:-

. File/Open... “front_arm_a.CATPART

. Click “Apply Material” icon.

. Select “Plastic” on the tab-page "Other”. —.

Plastic Plexiglass
@

2% Fronk_arm
. Click “PartBody” of the tree. < xy plane
= I:IIIZ plane Slighthy C\ol.r‘;y Smoked Gla_ss'Ll
¢ II k k m I . iz plane ;
Click Ok to complete Ta

.ﬂ Pad.1 -
-

1 PartBody
B Engzﬂan

eEdgEFI"Et. Feature Properties | Analysis | Composites | Rendering |Inh{ <|>|

. Double-Click “Plastic” on the tree. 4 shell. 1 ataral sz 8]
. Select “Rendering” Tab-page. o A
. Change “Ambient” to 1.00 e o]
. Change “Diffuse” to 1.00 e [
- Change color as Red 255, Green 204, Blue 0 = =
. Click ok to complete. %f:i“;:w:
hgrreiractont*) [N

; ;Reflectivity _ Huejsz Redpss

Sat40 Greenfz04
(*) These parameters are used
Lumfi20 Elusp

@ oK I onpplyl aCanceII
=

Save and Close the file

A- 46 END of Tutorial 1B
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Summary of Tut-1B

Build a Solid:-

Create a

—

K

=

Thickness D

Default thick
Default thick

Other thickn

Mirror

Version 1d- May07 Non Commercial Use

Surface Split Fillet

Fillet Pocket
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Tutorial 1C

In Tutorial 1A &1B, we have learnt some basic
modeling technique to create parts. Now it’s time
to assemble them together...

To collect all component files into your project folder:-

. In the folder, you should have two part files;
— Front_arm_a.CATPART
- Cabinet_a.CATPART

. For the rest, you can download via:
http://www.youtube.com/dicksham

— Base a.CATPART

— Body a.CATPART

- Arm_support_a.CATPART
— Engine_a.CATPART

— Back_arm_a.CATPART

— Bucket_a.CATPART

— Exhaust_a.CATPART
A- 48
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Tutorial 1C

J File Edit ¥ew Insert Tools  Analyze  Wwindow  Help

nfrastructure v

. Enter CATIA.
. Close all files.

. Select ‘Start/Mechanical Design/Assembly
Design” on the menu bar.

. You may need to reset the layout of the toolbars
if the workbench isn'’t tidy.

To rename the tree:-

. Single-click “Product1” on the tree, right-click it,
and then select “Properties”.

. Modify Part Number as “Upper_assm” on the tab

page “Product”.
. Select “ok” to exit . .
% lpper_assm
Applications

A- 49
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#lechanical Design » R Patt Design
Shape + B =mbly Design
Analysis & Simulation L4 G- Sketcher
RIS F_‘lént Foy Product Functional Tolerancing & Annotation
Machining e '
'gigital Mockup » |fec? eld Design
Eguipment & Systems » = Mold Toaling Design

» ?Pﬁ Structure Design

b (9% 2D Layout For 30 Design

4 ﬁ Drafting

L % Core & Cavity Design
Healing Assistant

g Functional Molded Part

Digital Process For ManuFacturing
Machining Simulation

Ergonamics Design & Analysis
knowledgeware

1 Excavatar. . Product
p' 2 Upper_assm, .Product

Sheet Metal Design
E:;_,d Sheet Meta| Production
@ﬂ Composites Design
% wireframe and Surface Design
!:-"ZH Generative Sheetmetal Design
{%& Functional Tolerancing & Annotation
-

1 Excavator..Product
2 cabinet_a..Part

3 Body_a. .Part

4 Base_a..Part

5 front_arm_..stp

Exit

Current selection : IPrudu:tl ﬂ

Graphic ‘ Product | Drafting | Mechanical I

Product
Part Mumber

S

Lpper_assm

Revisian

Definition

Momenclature
Source

Unknown 'l

Description

Define other properties. .. I

More, ..
@ ok | @nmpy| e |
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Tutorial 1C

Start  Fle Edt  Wiew Insert  Tools

To insert existing parts into a product:- DRAG L= R
. File/Open...”Body_a.CATPART". o« g > (1Y
. Select “Window/Tile vertically”. Lacn <> ot

#-158 Geometrical Set. 1

. Click and hold the highest icon of the
part tree “BODY” and then drag it
onto the product tree.

OR
T

. (NO need to open a patrt file) B e

. Right-click the highest icon of the P
Product tree “Upper_assm”, then e, ™
select “Components/Existing o
component...” e R

«  Select “Body_a.CATPART’

. Click “open”

A-50
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. Similarly, insert all parts EXCEPT
“‘Base_a.CATPART”

. You should see all inserted parts
are mixed together and at wrong
positions. It is normal because the
system puts all the parts’ origins
onto the product’s origin.

' Ipper_assm

Y‘d&] Front_arm (Front_arm. 2)
T@ arm_support {arm_support.2)
f’% back_arm (back_arm.2)

f’ Syl Body (Body.2)

#hyy bucket (bucket. 2)
f—i‘&] Cabinet (Cabingt.z)
T@ Engine (Engine. 21
td&] Exhaust (Exhaust. 2)

Applications

r

Version 1d- May07

Tutorial 1C

File Selection i |
Loak in: I |9 toy_escavator j = EF Ed-
You can multi-
select the
parts by
My D ocuments h O I d i n g 11 Ctrl ”
i on keyboard
File narne: I"front_arm_a.EATF'art" *arm_suppart_a. EATPaj Open I
Files of type: IAII Files [*.%) ﬂ Carcel |
[™ Dpen as read-only
[ Show Preview v

A- 51
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Tutorial 1C

To move a part by “Compass”:-

. Click and hold the RED dot of the

compass

. Drag it onto the part that you want to
move.

. The compass will then turn into green
and 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.

. After moving one part, drag the
compass onto the other part.

. Click the 2Md part once so that the

compass turns green again. Now the
compass can move the 2" part.

A- 52
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Tutorial 1C

. Repeat the steps so that all parts are 4 ,___
NEARLY at a desired positions. T lfrore_am ront_om.2

T‘@ arm_suppork {arm_support, 23
f‘ by back_arm (back_arm.2)
f‘ Pyl Bady (Body,2)

sty bucket (bucket. 23

. Now the parts are separated. It is -] Coirer (b 2
easier for us to select part features T derane e 2

b @ Exhaust (Exhaust.2)

I a.te r applications

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- 53
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Tutorial 1C

To assemble parts by adding constraints:- Eunstramts

. Click “Fix” icon ﬁ @ & é%\& o -
. Select “Body” on tree; Now the part “Body”

is fixed in position Contact constraint

Coincidence constraint

Link “Cabinet” to “Body”

. Click “Contact” icon =
. Check “Do not prompt in future” and click I ke i componants, Y
“close” to close the message box. 5 Do ot promptnthe e
. Select the bottom face of “Cabinet” and = =
then select the face Jirof “Body” l / %

. A constraint is created, although “Cabinet”
hasn’t snapped onto “Body”.

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- 54
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Tutorial 1C

Link “Cabinet” to “Body” (cont’)

. Add another “Contact” Constrain
between the faces marked with

. Add a “Coincidence” Constraint
between the edges marked with A

[T =
. Click “Update” Icon L@ to update

the position.

A- 55
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Tutorial 1C

Link “Engine” to “Body”
. Add a “Contact” Constraint between

the bottom face of Engine and the top
face of Body

. Add a “Coincidence” Constraint
between the yz plane of Engine and
the zx plane of Body

. Add a “Coincidence” Constraint
between the faces marked with *

[T =
. Click “Update” Icon L@ to update

the position.

A- 56
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Tutorial 1C

Lo, e
Link “Arm_support” to “Body” Lkt
*  Add two contact constraints and e 2oty ot

One CO I n C I d en Ce COnStraI nt. —;j‘ﬁ Surface contack. 3 (Cabinet. 1,Body. 1)

B Q‘ Coincidence. 4 (Cabinet, 1,Body. 1)

— @ Coincidence.5 (Body. 1,Engine. 1)

m ﬂ —;fﬁ Surface contact. 6 {Engine. 1,Body. 1)
. “ » - sethtdence.7 {Engine. 1,Body. 1
® CI ICk U p d a.t e I Con J @ tO </—@ Surface contact.8 {arm_support. 1,Body. 1)
L _— —@ Surface contact.9 {arm_support, 1,Body. 1)
update the pOSItIon " \ Coincidence. 11 {arm_support. 1,EBody. 1

—applications

. Remark: We cannot add
“Coincidence constraint” between
the faces withi? because they are
not parallel. Therefore they can T
only add the constraint between
their edges

3 {arm_support. 1, Body. 1)

A- 57
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Tutorial 1C

Link “Exhaust” to “Body” '
. Add a “Coincidence” constraint :

i
between the axes. (Remark, when
A- 58

the mouse cursor is on the circular
surface of the cylinder, the axis is
Version 1d- May07 Non Commercial Use Written by Dickson Sham

auto-detected)

. Add a “Contact” constraint as
shown.
: U
. Click “Update” Icon | )
. The angular orientation is not

important in this case, but you may
use the compass to change it...

(place the compass on the circular
surface of a cylinder, the compass
will snap onto the axis)
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Tutorial 1C

Link “Back_arm” to “Arm_support”

. Add a “Coincidence” constraint
between the axes. (Remark, when
the mouse cursor is on the circular
surface of the cylinder, the axis is
auto-detected)

. Add a “Coincidence” constraint
between xy plane of Back_arm
and yz plane of Arm_support

| u_J<
. Click “Update” Icon | &

. The angular orientation is not
iImportant in this case, you may
use the compass to change it...

A- 59
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Tutorial 1C

Link “Front_arm” to “Back_arm”

. Add a “Coincidence” constraint
between the axes. (Remark, when
the mouse cursor is on the circular
surface of the cylinder, the axis is
auto-detected)

. Add a “Coincidence” constraint
between xy plane of front_arm and
Xy plane of back_arm

H 113 ” ﬂ
. Click “Update” Icon lf!@
. The angular orientation is not

iImportant in this case, you may
use the compass to change it...

A- 60
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Tutorial 1C

Link “Bucket” to “Front_arm”

. Add a “Coincidence” constraint
between the axes. (Remark, when
the mouse cursor is on the circular
surface of the cylinder, the axis is
auto-detected)

. Add a “Coincidence” constraint
between yz plane of bucket and xy
plane of front_arm

. u. 57
. Click Update Icon | &
. The angular orientation is not

iImportant in this case, you may
use the compass to change it...

A- 61
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Tutorial 1C

1';*"{&] Engine (Engine. 1}

To hide all constraints:- T
. . “ . y “'ﬁ Conskraints
. Just single-click “Constraints” on == ey araph
the tree and right-click to show the 'gﬁwfece' ST |
B Surface 1 e :
. EY'Properties  Alt+Erter
contextual menu; then select - @ Coicide B opan st Tres
“Hlde/ShOW” — & Coincide 4 CUE Chrl+
_@ Surface | Copy Cri+C
_ﬁ L Faste Chrl+
_@ CO";CIEIEI Paste Special,..
_@ :::F:E:: Delete Del ;
— ﬁ Coincider ‘Constrainks object L4
—ﬂ memim i e e A Sl 4 L
To hide all datum planes:-
. You can multi-select all planes and
click “hide/show” icon.
2
Generdl | | Advance d | Favori tes |
% Name:lﬁ j O as displayz.at.:l in graph
. Select “Edit/Search..” on the menu 5
bar and then click “Load all type”
icon Search &
. select
. Select “Plane” as Type.
. “ 9y = Loak; IEverywherE j
i CIICk SearCh & Select ICOn. [ tnclude topology (] Published elements only m
. [11 - ” o QUSW:I
. Click “Hide/Show” icon. A- 62 = Ry
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Tutorial 1C

To simulate the motion of the machine
arm:-

Because the angular orientation at the
joints is not constrained, we can use the
Compass to change the angular
positions of the arm and the bucket.

. Drag the compass onto the axis of the
bucket and then release. Click the
bucket once to ensure that it is
activated.

. Press & Hold “Shift” key on the
keyboard.

. Drag the bucket with the compass and
you will see that front_arm & back _arm
are moved correspondingly.

A- 63
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Tutorial 1C

To save the file:-

. As there is a modification (hiding all
planes) in each part file, we should save
all documents again. el i
. 1) Cpoer s ooy ouematcaly ssvect
. Select “File/Save all” Do you want ta proceed ?
. Click OK to close this message box [ o« | cancel |
(because you have to define the file

location of the new Product file,
“Upper_assm”

. Click “Save As...” icon

. Enter “Upper_assm_a.CATProduct” as
filename and save it in your project

4| |
fo I d e r' Pattern Name:ﬁ Apply Pattern I

1 Mew Fileis) Left [ Enable independent saves

* Close AII fIIeS. e @ ok I ﬂCanceII

Location

A- 64
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Tutorial 1C

To assemble the upper assembly to the
base:-

. Select “Start/Mechanical
Design/Assembly Design” on the menu ==

. :'g.l Base (Base. 1)

bar; A new product is then created. t-wpper_assm (Upper_sssm.1)
T"?'E]Bcudy (Body. 1) Ty
T':y arm_suppork {arm_support, 1)
« " T':'E,I Zabinet (Cabinet. 1)
. Rename the product tree as “Excavator §%p/Engine (Engine. 1)
r?'g.l back_arm (back_arm. 1)

gl front_arm (Fronk_arm. 1}
?':'E,I bucket (bucket. 1)

. Insert an existing part... “Base_a.CATpart’ T Echaust Ehaust.D
. #iZonskraink
in your folder ipplcstions

. Insert an existing

product... "Upper_assm_a.CATproduct”
in your folder

A- 65
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Tutorial 1C

Link “Upper_assm” to “Base”

. Drag the upper_assm upward with the
compass so that we can see the whole
model

. Add a “Fix Component” constraint on
the base

. Add a “Coincidence” constraint to align
them

. Add a “Contact” constraint between the
faces with

. Click “Update” icon IF@{

A- 66
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Tutorial 1C

To simulate the angular motion of the
upper assembly

. Drag the compass onto the circular
surface under the upper assembly; The
compass should snap onto the axis of
the rotation.

. Rotate the upper assembly with
compass

A- 67
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Tutorial 1C

To simulate the angular motion of the _
machine arm:- L Double-click

*‘@ Base (Base 1) {gTDy excavator
Upper assm [Lpper _as *‘@Base Base. 1)

Body (Body, 1)

¢ DOUbIe'CIiCk “Upper_assm” On the r-:garm _suppork (arm_suppork, 1) r%&:dy Body 1() | )
. arm_suppoark (arm_support, 1
tree to activate that level. Scabist (it ) @yl Cabinet (Cabinet. 1)
#—@Engme (Engine. 1) *"@En ine (Engine. 1]
ﬁ-@back arm {back_arm. 1} L@ba?k armm (?:uack am1)

1'- front_arm (front_arm. 1) T‘ front_arm (front_arm, 1)
bucket {bucket, 1)

. Now, you can move the arm with @E e buclet (bucket. 1)
. .. xhaust (Exhaust. 1) Y@Exhaust (Exhaust. 1}
the compass individually as before. * ...... ¥ Constrains % Constraits

7 _"_Constralnts "'L" Constraints
£ coincidence. 1 (Bass. 1,Upper_assm. 1) & Coincidence. 1 (Base.1,Upper_assm, 1)
@ Surface conkact, 3 (Upper_assm.1,Base. 1) @ Surface contact, 3 (Upper_assm. 1,Base. 1)
alnFix.4 (Base.1) @l Fix, 4 (Base. 1)

—hpplications —Applications
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Tutorial 1C

To check any collision among parts:-

Check Clash

21x|

— Definition

Name:IInterFerence. 1

Type: |

']mm

IBetween all compaonents

Ll

Selection: 1Mo selection

Selection: 2|N0 selection

&
. Select “Analyze/Clash...” %
. Select “Contact + Clash” as Type s
. Select “Between all components” S
]
. Click “apply” to view the result
. On the list of Conflict, we find a

Clash, which happens between
“front_arm” and “bucket”

-

[tk TN | )

@ oK I onpplyl acancell

g Mumber of inkerferences: 11 (Clash:1, Contack: 10, Clearance:0)

Filter list: IF\II bypes jIND filker on value jl.ﬁ.ll shatuses

List by Conflick | List by Produck | Iakrizx I

Mo, | Product 1

| Product 2

| Tvpe | ‘alue | ‘

. The interference area is
highlighted in RED in the
PREVIEW window

. Now we know where the problem

Is and we are going to correct the -

1 Base (Base.l)
Body (Body. 1)
Bady (Bady, 1)
Body (Body, 1)
Body (Body. 1)

Cabinet (Cabi. ..
1] back_arm (ba...
1 Fronk_arm (Ffr...

e — "0 00 s TN e DD D

bucket design...

A- 69
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arm_suppork ...
arm_suppark {...
arm_suppork (...

Body (Body. 1)

arm_suppork ...
Cabinet (Cabi. ..
Engine (Engin. ..
Exhaust (Exh...

Cahinet {Cahi...
Engine (Engin. ..
back_arm (ba...
Engine (Engin. ..
Frank_arm (fr...

bucket (bucke. ..

Contact 0O
Conktack
Conkack
Conktack
Zonktack
Conktack
Conkack
Conkack
Conktack
Contack 0O
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Tutorial 1C

To modify the error part:-

. Extend the Product Tree and
locate the error part “Bucket”

. Single-click on it and right-click to
show the contextual menu; then
select “bucket.1.object/ Open in
new window”

. Select “Sketch” icon and select
the planar face under the joint

. Draw a rectangle in the middle

A-70

{'b: xcavator
"@ Base (Base.1)
“'@Ease
""55] Upper_assm (Product3, 13
r(& Body (Body.1)
r Hhyy arm_suppork (arm_support, 13
I"‘@ Cabinet (Cabinet.1)
I‘"@ Engine (Engine. 1}
r v back_arm (back_arm. 1)
r@fmnt_arm (front_arm.1)
oy BIERER o=
e
nsnamlﬂidafshuw
aints  Ei'Properties  Alt+Enter
"D'nplwcatlnns Cpen Sub-Tres
=Ipterference o Cut Stk

% Copy Chrh-C
Inkerfe g pacte Chri+y

Paste Special...

Delete Del

bucket, 1 object

Representations 4 —
Component Constraints
ﬁ( Component Degrees Of Freedom

Selection Mode

x
mwe  Create a sketch on -
[ this face -

% v plane

.7 zxplane

f’ PartBody

1 Geometrical Set.1

Draw a
rectangle here
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Tutorial 1C

. Add a “coincidence” constraint to
align an edge of the rectangle onto
the solid edge nearby.

|:| Distance
[ Length
[ angle
. . . [ radius | Diameter [ Tangency
° Slmllar|y1 allgn the edge On the [ semimajor axis [ Paralielism
H H [ semiminar axis [ rerpendicular
o p p OS Ite S I d e ' [ syrmetry [ Horizontal
[ Midpaint [ vertical
[ Equidistarit paint

- & Cancel I

. Add a dimensional constraint
9mm as shown

. Exit to complete
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Tutorial 1C

Sketch-bosed Features k|
H 1] g J [ ;
. Click “Pocket” icon w@@ﬂ;&@@ -
: . \/ "
. Enter Smm as First Limit o
«  Click Ok to complete P
To re-do the clash analysis of the
whole assembly:- S ——
: ";-_,]%;E:fassm (Product3.1)
; ody.1)
. Select “ Window/Excavator” to r
. . T
switch the display back to the r
v
whole assembly. Riizers
;uPuniLaLiun 5
. You can see that the “Bucket” of
the assembly has been updated

with an opening.
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Tutorial 1C

. Select “Analyze/Clash...” on the
menu bar.

. Select “Contact + Clash” as Type

. Select “Between all components”

. Click “apply” to view the result...

. There should be no clash error on

the list now.

Version 1d- May07

A-73

Window  Help
Eill of Material...

@ Update, ..

& Conskraints. ..

ﬁ{ Degreels) of freedom...

’Rg Dependencies. ..

B2 Mechanical Structure. ..

% Compute Clash. ..
a Measure Ikem.. .
= Measure Bebween...

ﬁ Measure Inertia...

VT
a&' Distance and Band Analysis

Non Commercial Use

—Results

gNumber of interferences: 11 {Clash:0, Contact:11, Clearance:0)

Filter list: IF\II types jIND filker on value jl.ﬁ.ll skatuse

Lisk by Conflict | List by Product | MMakrix |

o, | Product 1

Base (Base. 1)
Body (Body. 1)
Body (Body. 1)
Body (Body. 1)
Body (Body.1)

Cabinet {Cabi...
back_arm (ba...
Frank_arm {fr...

1
2
3
4
B
&
7
&
e
1
1

0
1

arm_suppork [,
arm_support {..,
arm_suppork [,

Produck 2 Tvpe Walue
Body (Body. 1) Contact 0
arm_support (... Conkact 0
Cabinet {Cabi,., Conkack

Engine (Engin..,  Conkack
Exhaust (Exh... Contact
Cabinet {Cabi... Conkack

Engine (Engin...  Conkack

back_arm (ba... Conkack
Engine (Engin...  Conkack
fronk_arm (fr... Conkack ©

bucket (bucke... Contact 0
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Tutorial 1C

To save the file:-

Version 1d- May07

(Hide all constraints)

(Hide all datum planes)

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 “Excavator_a.CATProduct” as
filename and save it in your project
folder.

Close All files.

A- 74
Non Commercial Use

- Following documentis) cannot be automatically saved:
Jj) 1Excavatar, CATProduct
Do wou wank bo proceed ¢

X

K I Cancel |
saveall 21|
State Marne Location Save A5 .. I
e Excavatar CATPr. ..
fleset I

1]

Pattern Name:F Aeelx Pattern I

1 Mew File(s) Left

—

[] Enable independent saves

@ oK I ﬂCanceII

END of Tutorial 1C
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Summary of Tut-1C

Assemble parts:-

Build an | Put the upper
upper assembly

assembly onto the base

—>

Insert
existing

components
O

Redo the

clash Modify the
gmmo analysis error part

| Base

- IUpper_assm (Product3.1)
‘.\;] Body (Body. 1)
‘.\;] arm_support {arm_suppart, 1)
B Cabinet (Cabinet.1)
Al Engine (Engine. 1)

Ml back_arm (back_arm. 1)
".\;]Front_arm (Fronk_arm, 1)

t‘.\‘g Exhaust {Exhaust.1})

~"EConstraints

“Applications
Intetference

“F Constraints

Find a clash
between
parts

<
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Tutorial 1D (supplement)

Highlight of Tutorial 1D

- Create simulation joints
- Create a simulation file (avi format)

(1) Open Upper_assm_a.CATProduct:-

- After Tutorial 1C, we should have four
undefined degrees of freedom:

- A: Angle (Exhaust — Body)

- B: Angle (ArmSupport — BackArm)
- C: Angle (BackArm — FrontArm)

- D: Angle (Bucket — FrontArm)
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Tutorial 1D

(2) Convert Assembly Constraints into
Simulation Joints:-

- Select “Start/Digital Mockup/DMU
Kinematics” on the top menu

- Click “Assembly Constraints Conversion’
icon

- Click “New Mechanism” button on the pop-
up menu

- Click ok to accept the default name
“‘Mechanism.1”

- Click “Auto Create” button
- Click ok to complete

- (A new mechanism is created, which can be
seen on the product tree)

A-77
Non Commercial Use

Version 1d- May07

3
3
| ..5hape 3
3
} ‘
»

Eile Edit  Wew Insert Tools  Analvze  Window  Help
-_nfrastructure

Mechanical Design

Analysis & Simulation
AEC Plant
Machining

Equiprment & Swstems Ll 3
Digital Process For Manufacturing 4 e
Machining Simulation

, B U Kinernakics
. 1% DMU Fitting

_Bigital Mockup ‘

DMU Kinemaktics

Assembly Constraints Conversion ed |

Mechanism: {mechanism. 1
Auko Create

(R,
dre ==

Unresolved pairs: oy7

@ oK I ﬂCanceII

-
+’E] Constraints
".ﬂlpplicatinns
"I\qechanisms
v“?’ Mechanism. 1, DOF=4
T Joinks
?":@! Revolute, 1 (back_arm, 1,arm_support, 1)
*‘@ Rigid.2 {arm_suppart, 1,Body. 1)
&% Revolute. 3 (frant_arm. 1,back_arm. 1)
?—@ Rrigid 4 (Cabinet. 1,Body. 1)
*—@ Rigid 5 (Engine. 1,Body. 1)
*‘nﬁi‘! Revolute. 6 (Exhaust, 1,Body. 1)
#- &4 pevalute, 7 (bucket. 1, frant_arm. 1)
FCommands
®Fix Part { Body.1 )
[FLaws

—3peeds-Accelerations
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Tutorial 1D

(3) Define Simulation Joints:-

Version 1d- May07

Double-click “Revolute.1” joint (back_arm.1,
arm_support.1) on the tree

Select “Angle driven” option
Click ok to complete

Double-click “Revolute.3” joint (front_arm.1,
back arm.l) on the tree

Select “Angle driven” option
Click ok to complete

Double-click “Revolute.6” joint (exhaust.1,
body.1) on the tree

Select “Angle driven” option
Click ok to complete

Double-click “Revolute.7” joint (bucket.1,
front_arm.1) on the tree

Select “Angle driven” option
Click ok to complete

(Finally, a menu pops up, saying that the

mechanism can be simulated) A- 78
Non Commercial Use

Joint Edition: Revolute.1 (Revolute) 21

Jaint name: evolute,1
Joink geometry:
Ling 2:arm_suppert. 1)500id. 1
Plane 2: [arm_support.1/yve plane

= {angle driven |

ink Limits

Upper limit: Fsﬂdag E ‘

& Cancel
= o] sen
Joint Edition: Revolute.3 (Revolute) 2

Joink niarme: Fev0|ute.3

Joint geametry:
Line 1:{Frank id. Line 2:[back_arm. 1/5olid. 1
Plane 2: [back_arm, 1wy plane

Upper limit: Fsﬂdeg E ‘
5 ' Cancel l

gl 3

Joink geometry:
Line 2iFody, 15olid, 1
Plane 2: [Gody, 1/5olid. 1

xhaust, 1/5alid, 1
= Angle driven

Upper limit: Fsﬂdeg E

@ ok & Cancel
Joint Edition: Revolute.7 (Revolute) 2 x|

Joint name: Revolute. 7
Joint geometry:
Line 2:[front arm. 1/Solid. 1

Line 1: b

1 \lj) The mechanism can be simulated
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Tutorial 1D

(4) Hide all Constraints:- 0
- Right-click on Constraints on the tree f'%bucke_t (bucket. 1)
. f‘ Exhaust (Exhaust, 1)
- Se|eCt H|de/ShOW f’ﬁI Constraints
='.|3||:||3Ii|:ati|:ns Center graph
S-Mechanisms Reframe On

:.-‘%; Mach d Hide/Show
Properties  Alt+Enter

Jﬂné; E Open Sub-Tree port.
(5) Open Excavator_a.CATProduct:- b =

- (The current workbench should still be DMU
kinematics; if not, change it)

- After Tutorial 1C, we should have one
undefined degree of freedom for this
assembly:

- E: Angle (Base — UpperAssembly)

==

iR,

s
YA AN

A- 79
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Tutorial 1D

(6) Convert Assembly Constraints into

Simulation Joints:-

Click “Assembly Constraints Conversion”
icon

Click “New Mechanism” button on the pop-
up menu

Click ok to accept the default name
“‘Mechanism.1”

Click “Auto Create” button
Click ok to complete

(A new mechanism is created, which can be
seen on the product tree)

(7) Define the Simulation Joint:-

Version 1d- May07

Double-click “Revolute.1” joint (back_arm.1,
arm_support.1) on the tree

Select “Angle driven” option
Click ok to complete

(Finally, a menu pops up, saying that the
mechanism can be simulated)

A- 80
Non Commercial Use

DMU Kinemaltics

Assembly Constraints Conversion

Mew Mechanism

IS hanism. 1
Auto Create

Unresolved pairs: aj7

@ oK l ﬂCanceII

?’ Base (Base. 1)
?— Upper_assm {Upper_assm. 1)

iZonstraints
& Coincidence. 1 (Upper_assm.1,Base. 1)
il Fixe. 2 (Fiase. 1)

[_ff' Surface contact, 3 (Base, 1,Upper_assm.1)

"Pipplications
echanisms
v*}’ Mechanism. 1, DOF=1
JPints

=¥ Revolute, 1 (Base, 1,Product3.1)
[f:ﬁ Surface contact. 3 (Base. 1, Upper_assm. 1}
& coincidence. 1 {Upper_assm.1,Base.1)

Commands

iw Park { Base.1)
aAWs

Speeds-Accelerations

Joint Edition: Revolute.1

Jaint: narne:; Fevolute.l

Joink geormekry:

Line 1:|Ease. 1/50lid. 1

Line 2:[Upper_assm. 150lid. 1

Plane 1: . i
< 2 Angle driven >
Joint CT

floiormation

’7 Lawer linit: |-36Ddeg

= \EJ') The mechanism can be simulated
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sub-assembly:-

Tutorial 1D

(8) Import another Mechanism from the

- Click “ Import Sub-mechanisms” icon

- (A menu pops up, saying that “1 sub-
mechanism has been imported successfully”)

- (On the tree, we can see two mechanisms)

(9) Create a Simulation:-
- Click “Simulation” icon

- Multi-Select “Mechanism.1” and
‘Upper_assm.1\Mechanism.1”

- Click ok to proceed

Version 1d- May07

A- 81

Non Commercial Use

f’ Base (Base. 1)
f’ Upper_assm (Upper_assm, 1)

Canskrainks

& Coincidence. 1 (Uppet_assm.1,Base.1)

il Fiic, 2 [Base.1)

[Z_ffz' Surface contact.3 (Base. 1,Upper_assm. 1)
".fipplications
I5ms
$ ¥ Mecharism.1, DOF=0
*’1‘3‘; Upper_assm. 1\Mechanism. 1 {Imported), DOF=0

*
J Sub-mechanisms Import Result
s I

\lj) 1 sub-mechanism has been imported successfully,

=101 x|

Yo can seleck your simulation objects

Plaskic
Plaskic
Plaskic
Plaskic
Plaskic
Plaskic
Mechanism. 1

pper_assm., 11Mechanism, 1

|'ﬂ Ok, I & Cancel |

x|
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Tutorial 1D

(9) Create a Simulation (Cont’):-

2l

iz d.1 -360 360
- (We should have three menus as shown) S, —— —— "0

] check. joink limits

E_| Base-UpperAssembly

. Reset [l Keep position on exit
- We can now modify the angle and then e
record its position by clicking “Insert” icon
Command. 1.1 -360 l_ — 360 jp.oooo
- For Example Command.2.1 -360 - j—— 360 p-ouao
_ F||m#1 Command. 3.1 -360 l— 360 |0, 0000
- Command.1.1 = 40 (Then Insert) Commandi4. 1 ~d60 g S6010.0000
- Film#2:

- Command.1.1=-10

- Command.2.1 = -60 (Then Insert)
Film#3:

- Command.1.1 =15

- Command.2.1=0

- Command.3.1 =-100 (Then Insert)
Film#4:

- Command.1 =90 (Then Insert)
Film#5:

- Command.3.1 = 30 (Then Insert)

- Click ok to complete
- (Simulation.1 is created on the tree) A- 82
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21x]
BackArm-ArmSupport
FrontArm-BackArm
Bucket-FrontArm
Exhaust-Body

| keep position on exit

|NEIITIB ' Eimulation. 1

M« |

[0 (1] » 0]
G & =
%\fiewpoint
< Insett DModiF I Delete I Skip I
minsert
— Interference — Distance
[ofe =] [ere =l

Edit analysis

I Edit simulation objects I

Edit sensors I

@ oK I aCanceII
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Tutorial 1D

(10) Refine Environment Settings

(optional):-
Right-click on Constraints on the tree and the
select Hide/Show

To improve the resolution, select
“Tools/options.../General/Display/Performan
ces/3D Accuracy/Fixed” on the top menu and
change it to 0.01(smallest value)

Change the shading mode to “Shading with
Material”

Select “View/Render Style/Perspective” on
the menu

Select “View/ Lighting...” and then select “Two
Lights”

To Hide Compass, Deselect “View/ Compass”
on the top menu

To Hide Tree, Deselect “View/ Specifications”
on the top menu

A- 83

:F Optons Tree Manipulation | MNavigation | Performances | Wisualization
= General Occlusion culling
: [ ©eclusion culing enabled

@ Display

C e S0 Accuracy

8 compatibility .20

) Proportional: .—h—

wf Parameters and &

P& Devices and Virtu @ =
“‘. Infrastructre
e C_ o 1.00

| 54,

TR ﬂ
@@@@&@@@,Q@

Render Style » @ Shading {5HD) |
Mawigation Mode L3 Shading with Edges K 2
& Lighting. . % Shading with Edges without Smaooth Edg nght Sources —Iﬁl
Depth Effect... Shag?ng with Edges. and Hidden Edges wale —
Ground I'@ Shading with Material
), Wagrifier... [ wireframe (MHR)
Hide/Show » Customize: Yiew
Full Screen
Customize Yiew
H Perspective
Parallel
Render Skyle »
Mavigation Mode L

Lighking. ..

i Depth Effect. ..
Ground
3 Magnifier. .. ® I 0.0l =)
HideShow 2 @ It ps &
Full Screen @ I feo =]
_— @ oK I ¥ Cancel I

Non Commercial Use
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Version 1d- May07

Tutorial 1D

(11) Export the simulation into AVI format:-

Click “Compile Simulation” icon
Select “Generative an animation file”
Select “VFW Codec” as default

Click “Setup” button and select “Cinepak
Codec by Radius” as Compressor

Click “File name...” to define the destination of
the exported file and the file name

Select “Simulation.1” (We've made only one
simulation)

Change “Time step” to be 0.04 (for smoother
playback)

Click ok to complete

A- 84

a
g2 ox

Compile Simulation 2 x|

[ Generate a replay
Name:FEphy, 1

o Generakte an animation file |[YFWw Codec j Setup I
"nu:utiu:un.avi Filz name ... I
— Definition
Simulation ”amE:ISimuIatiDn.l j
Time step:

[ animate viewpoink

e

x @ ok | & canca|
Compressar; 0 I

8
IEinepak Codec by Radiuz j Cancel

ilmpressmn [uality: 100 Configure... |

¥ DataRate 300 | KB/sec

END of Tutorial 1D
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For enquiries, please contact:

Mr. Dickson S.W. Sham
CATIA Certified Professional

Email - dicksham@sinaman.com
Website : http://www.youtube.com/dicksham
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