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Course Presentation

Objectives of the course

In this course you will complete the knowledge acquired in the CATIA Part Design
Fundamentals course

Targeted audience
New CATIA V5 users

Prerequisites

CATIA Part Design
Fundamentals course
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Advanced Tools

You will learn how to create and use other tools of Sketch-Based, Surface-
Based and Dress-up Features. You will also learn tools of Transformations,
3D Constraints, Local Axis and Annotation.

= Holes/Pockets/Pads not Normal to Sketch Plane
= Creating Grooves

& Creating Ribs and Slots
& Creating Stiffeners

& Creating Lofts

= 3D Wireframe Elements
& Surface-Based Features
& Thickness

&= Using Transformation
= 3D Constraints

= Local Axis

= Annotation
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Holes/Pockets/Pads not Normal to Sketch Plane

You will learn how to create Holes, Pockets or Pads with
their direction not perpendicular to their sketch

*Defining a direction
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What are Holes/Pockets/Pads not Normal to Sketch Plane ?

Some Key Points:

Lirnit : Mo selection w
Offzet - IEImm Iﬂ |7F'|:|3|t||:|r'|r'||ng Sketch
T

W% Bottam

*‘When creating a hole, a pocket or a pad, by
default you get a result perpendicular to the
sketch you have selected to get these features
‘It is possible to define another direction by Reverse | lat =]
specifying a direction in the direction field [(JiMamal to surface | e : [{20dzg =

*The selected direction must not be in a plane : [Mo selection
parallel to the sketch plane nor in the same : e
plane | @ (K '
w Lancel I Freyiew I
-

Lirnit: IN::: zelection | irnit;

— Prafile a~
Selection: | Sketch. % [JMarmal to profile
(] o selection
\/

[ ] Mirrared extent

Rewverse Direction I

¢l ezs

w (K - Ear‘u:ell Freview I

-
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Holes/Pockets/Pads not Normal to Sketch Plane

If a Pad or Pocket, select Select the approbriate
Profile sketch to be used ) pprop @ For this geometry, modify definition
icon . ‘@ ”
to include type “Up to Plane” and
@ select Mores> |
Q) Pad Definition 71x]|
— — First Lirnit
Type: |L||:| ta plane ;" De-Select
Lirmit (N “Normal to
Changes _ T ﬁ Sketch”
extrusion Offset: | and select
direction — Profile reference
\ Selection: |Sketch.2 @I
E Hewverse Side
B irored extent innit
1 Reverse Direction | MENSion j
b ares > I E
Cancel Presw
You get: Select limit I N
surface on part Selection: | Sketch.2 [ Mamal to profile

Reference: | Edge. 1

Beverze Side I
L] Mirrored extent

Hewverze Direction I

<<less

@ Cancel | Preview |
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Creating Grooves

You will learn how to create grooves

*Material removing according to a revolution body
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Creating Grooves

lect th
@ ge ecttne @ Select the profile to be used @ Define the limits of the
roove icon
for the groove (the sketch groove
§ must contains an axis)

Groove Definition

Second angle:

‘ You get: Heverze Side I

— Az

Selection: [No zelection

Frewiew

/é
s mmmm——m——m————— - Selection: |Sketch.2 @
)

;
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Groove : 3d Line axis

When creating a groove, it is possible to use a 3d line or a

sketched line not included in the sketch of the profile as the
rotation axis

Select the Groove
icon

Select the in the dialog box
profile

_.4--‘"'" — Limnits

First angle: I3EDE|EEI

Second angle\|[Udeqd

— Prafile ‘\

Selection: | Sketch\2

Beverze Side
— Az

=
=
\
Selection: [Mo selection? &
Select the 3d line as the @ You can modify the Limits

rotation axis parameters then select OK, you
get:

")

Prewview
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Groove : Reverse Side

The Reverse Side button applies for open profiles only. This option lets
you choose which side of the profile is to be extruded

@ Modify the Groove Limit
— Angles
@ Select the Groove icon §| e Select the open sketch S =T
— Limits ———_
Firzt angle: I1 20deg E
Second angleNJdeg /E
— Profile

Select the arrow to reverse the groove side (or
click the Reverse Side button in the dialog box)
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Selection: |Sketch.2

Reverze Side I

[

— Az

Selection: |Mo selection

- Ear‘u:ell Prewview I

@ Select OK in the dialog box

You get:



Additional Information (1/3)

You can use sub-elements of a sketch to create grooves, like for
pads or pockets

Groove Defimtion K |
— Lirniks
First angle: I35D'2|EEI E
Second angle: IDdEQ E %
— Profile
C el Profile Definition 2] |
: Go to profile definition |
H'_E”"'E'EE oid S () “whole geometry @ Sub-slements
— A ‘ — Selection
Selection: [Na selection & Support Starting elements
#  Preview I

tdd | Remove | Fropagate Ilaﬂ'l.l
ﬂEanceII
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Additional Information

%«? ):an create Grooves from sketches including several closed
profiles. These profiles must not intersect
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Additional Information

‘F’Aé)sketches have been created when activating the Groove icon, you can access
to the sketcher by selecting the Sketcher icon in the dialog box. When you have

completed the sketch, you can leave the sketcher then you will return to the Groove
creation

8

Groove Dehimtion

— Lirnits

First angle: m E

Second angle: [0deg =

— Profile

Selection: IR =]

Beverze Side I

— Az 7
Selection: [Mo selectidn &

Cancel l == l
74

Select the Sketcher
icon in the dialog box
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Creating Ribs and Slots

In this lesson we will learn how to create the sketch based
features known as Ribs and Slots

*Creating Ribs
*Creating Slots
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What is a Rib ?

A Rib is a profile swept along an open or closed
Center Curve to create a 3D feature

The profile can be swept along an open or a closed
center curve to create the feature

The center curve does not have to extend to the end,
Merge Ends can be used to extend or shorten the rib
to its proper wall

Rib Definition | 7] |
Profile |Sketch.2

Center curve [ Sketch.3 @

Profile contral
Lelectinn: |Face.1

4 Merge ends

@ 0Ok l - Eann:ell Presview l

The Profile of the Rib can be controlled by simply
using one of the 3 choices under the Profile control

section of the window
Copyright DASSAULT SYSTEMES 2002 17



What is a Slot ?

A slot is a profile that is swept along an open or
closed Center Curve to remove material from a solid

The profile can be swept along an open or a closed
center curve to remove the material

The center curve does not have to extend to the end,
Merge Ends can be used to extend or shorten the
slot to its proper wall

Slot Definition | 7] |

Profile |Sketch.2

Center curve [ Sketch.3

Profile contral
|[Keep angle

S election: Mo selection

1 | |E|E

[ ] Merge ends

- Eann:el_] Presiewm J

The Profile of the Slot can be controlled by simply
using one of the 3 choices under the Profile control

section of the window
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When Should we Use Ribs and Slots ?

You will find Ribs useful when you need to sweep
profiles from one surface to another

Ribs and Slots will also be useful to create complex
walls of parts that have many details in them. Here
you can control your complexity in one sketch and
not have many small sketches or geometric features
to work with

Slots and Ribs can be created on Planar as well as
3D Center Curves

Also a Rib can be used to create a pipe by sweeping
a profile along a center curve

Copyright DASSAULT SYSTEMES 2002
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Creating a Simple Rib @ Select the Profile to

be swept
@ Select the Rib icon

‘ @ Rib 2efinition |
Profle  [SRich.2 [
Center curgs oin.1 @
Fpeflle control
— :

Selection: 3 |Face.1
[ ] MergeAnds

Select the 3D Center ik _| @ Cancel | _ Preview |

Curve

@ The Rib is displayed, select OK to
create the Rib

@ Select Pulling direction
and then select the

indicated surface

ﬁThe 3 Dimensional curve was
created in the Wire Frame
workbench
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Creating a Slot

@ Select the Profile to
be swept
@ Select the Slot icon

Slot & =himtion

g A Sketch for the Center Curve and Select the Center Curve
the profile must exist prior to the to Sweep around

icon being available for selection

[ ] tferge ends

ok | & Cancel |  Preview |

@ The Slot is previewed and in this
case the Profile Control is left at

Keep Angle. Select OK to create

the Rib \

The depth of the profile must be equal to or less
than the radius of the Center Curve
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Additional Information
(1/5)

Capability to edit the profile and center curve
sketches during rib or slot creation or edition

Rib Definition EHE|

Access to to the
Prafile | Sketch 4 sketcher for the
profile

Center curve [ Sketch. 3

Frofile control
IKeep angle j
Selection: I Mo selection Access to to the
sketcher for the

[ ] Merge ends
center curve

aE. I - Eann:ell
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Additional Information
(2/5)

You can use sub-elements of a sketch to create
ribs, like for pads or pockets

Rib Defintion

Frafile

Center curve I Mo selechis =
Profile control
|[Keep angle j

Selection: Mo selection

Profile Definition
[ Merge ends

_ _ () wWhole geometry @ Sub-elements
‘ @ [k w LCancel I Frewview I e earier
Suppaort Starting elements

Add | Remave | Fropagate ”Eﬂ'.,l

w Cancel

-
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Additional Information
(3/5)

You can use sub-elements of a sketch to create
slots, like for pads or pockets

Slot Definition

Prafile
o to profile definition

Center curve I Mo selection =< !';_E 1] ER
Prafile contral
|[Keep angle j

Selechion: | Mo selection

Prohile Defimtion

[ Merge ends

(_1 whole geometry @ Sub-elements
|'ﬁ [k w Cancel I Freview I et
Suppart Starting elements

tdd | Remove | Fropagate Ilaﬂ'l.l
iEancelI
o
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Additional Information
(4/5)

You can create Ribs and Slots from sketches including several closed profiles.
These profiles must not intersect

Rib Slot

O Ll

i

8
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Additional Information
(5/5)

If no sketches have been created when activating the Rib or Slot icon, you can
access to the sketcher by selecting the Sketcher icon. When you have
completed the sketch, you can leave the sketcher then you will return to the
Rib or Slot creation

2
T

=

Rib Definition | 7] |

Prafile

Center curve [Mo selection /@_
Prafile contral 7/ \
|[Keep angle / -

S election: R selﬂctinn

[ Merge ends

‘i [k - 4E| I Freview I
/ \

Select the Sketcher
icon in the dialog box

You could have use the
same method to define
the Center curve
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Creating Stiffeners

In this lesson we will learn how to create the sketch based
features known as Stiffeners

*Creating a Stiffener

Copyright DASSAULT SYSTEMES 2002
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What is a Stiffener ?

A Stiffener is a brace or rib that is added to a wall or
a stand-off to add strength to the wall or stand-off
and thus prevent breakage. It is commonly found
on molded plastic parts or castings

These two arrows are used to
control the width of the part, it can
be either symmetrical or all on one
side or the other

Stiffener Definition K

— Thickness

|1 M E

o Mirrared extent

Eeverze direction I

— Depth

Reverze direction I

— Profile &
[

Selection: |Sketch.12

i & Cancel I ) I

As with most features
you can now access

the sketch directly by The other arr_ow l? used to
. ! control the direction of the
selecting this button rib
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When Should we Use Stiffener ?

They can be used when you have a thin wall that
you want to be more rigid without increasing the

thickness of the wall

Copyright DASSAULT SYSTEMES 2002

They can also be used when you have tall objects that are
used to locate or support other objects and you want to

prevent them from breaking off the surface they are

attached to
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Creating Stiffeners

@ Make sure the sketch is
@ Select the Stiffener Icon highlighted @ Key in the Thickness of the

% ‘ Stiffener

Stffencr Defimtion

|1 M E

o Mirrared extent

Eeverze direction I

o ’
w You will find that in many cases need to add a small Depth -

line segment on to the top of the angled line used to _IHEV?TEE direction

create your stiffener. This allows for a coincidence — Profile

constraint to be created between the rib and the part Selection: [Sketch 12 @

w Cancel I Presview l

@ If the direction is correct select
OK to create the Stiffener
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Additional

Information
You can use sub-elements of a sketch to create

stiffeners, like for pads or pockets

I

Stiffener Definition EHE|
— Thickness ﬁ

L

o Mirrored extent

Heverze direzhion I Profile Definition 7] |
— Depth

- () whole geometry @ Sub-elements
Reverse direction I = :
: Selection
— Profile -
Suppart Starting elements

Selection: m _ =
Go to profile defintion

"ﬁ ;8 W& Cancel | Freview
AR Add I Remove I F'ru:npaEate Iﬁﬁ.ll
] w8 Cancel I
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Creating Lofts

You will learn how to create Lofts and Removed Lofts

= Creating a Simple Loft
= Remove Lofts

= Coupling

& Closing Points

Copyright DASSAULT SYSTEMES 2002
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Creating Simple Lofts

In this lesson we will learn how to create Lofts

*Creating Simple Lofts

Copyright DASSAULT SYSTEMES 2002
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What is a Loft ?

A Loft can be a Positive (add material) or Negative
(substract material) solid that is generated by two or

more planar sections swept alonq a spine
Loft Defimtion : Loft.1

M* | Section Tangent | Clozing Point
1 Sketchd Sketchh...
2  Sketch.2 Sketch. 2.
3 Sketch.3 Sketch.gh...

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

N“l Guide | Tanientl

Guide Line

FIEEIan:E I Hemowve I Add

@ 0K I Iﬂ.-'—‘-.|:||:|l_l,ll ﬂEanceII

-

Directional arrows are provided to get the proper orientation of
the Loft
EI — The Planar sections can be connected with Guide Lines

Closing Point Be aware Closing Points on the sketch must be aligned to get the
proper orientation of the sections otherwise the loft would be

_ twisted
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When Should we Use Lofts and Removed Lofts ?

Lofts can be used for several reasons.
* To create complex solids.

* Or to create some transition geometry between two
existing solids in a part

Removed Lofts are used the same way when you wish to subtract
a transitioned surface from another solid
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Loft Creation : Guide Lines @

()

@ Select the Loft icon

@ Select the sections the loft is going to pass
through. The order in which you select the
sections is important, it will define the order
of connection between the sections

(2a)

(2b) (2¢)

@ Select OK

leevaransaa B

(1)

Copyright DASSAULT SYSTEMES 2002

Select the Guide option from the

dialog box

Loft Definition : Loft_1

M* | Secton

Tangent

Closing Point

Sketch.d
Sketch. 2
Sketch.3

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

Sketch.1h...
Sketch. 2.
Sketch. 3. .

HeElace I Bemowve I Add
@ Ok Apply - Eann:ell
HS)
@ Select the Guide lines _
Section?
I (4a)
Gwidel (4b)
o Point3
Se int? H (4c)
Gl _—
(4d)
The loft is passing through the
sections and it is limited by the
guide lines
36



Loft Creation : Spine

@ Select the Spine tab from the dialog
box

()

@ Select the Loft icon

@ Select the sections the loft is going to pass
through. The order in which you select the
sections is important, it will define the order
of connection between the sections

I3 Computed zpine

Spine: |Mo selection

H eElan:e | Hemove | Add

\ (2¢c) 9 DKK] ) "I:l"l:'l:'l.'rll < Ear'u:ell
/ = \

(2b)

(2a) - B

@ Select OK
Ja

(1)

@ Select the Spine \(5)
\\J’_Secﬂurﬂ

— (4)

From the first to the last section, the solid is
generated by doing a sweep along the spine. The

sections always stay fix in space
Copyright DASSAULT SYSTEMES 2002 37



Loft Creation : Closing Point and Orientation

Orientation of the section Section — To change the
Closing point of closing point of a
the section section, select
ey N another point on this
: H section
i d | |
H — Sartinng ection ==
— Closinn FPolnt?
l l * H
- ] Sartinng _D|:
™ l
l Sertinn?
Caction [
Clnsinn Polnt?
|_
L
| |
] Sertinn? s tion o
2
When selecting another section, it might happen that the oyt
section is orientated in the other direction than the H
previous one, so, to reverse the section orientation select H
the arrow which indicates the section orientation |
l
Copyright DASSAULT SYSTEMES 2002 Sercfinn? 38




Loft Creation : Tangent Surfaces

@ Select the first section @ Select the surface @ Select the intermediary

(corresponding to the first sections
section) the loft will be
tangent to

@ Select the last section @ Select the surface @ Validate

(corresponding to the last
section) the loft will be
tangent to

ectiong

You get :

Result with the same
sections but without any
tangent surfaces

M 2 G @ (5
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Remove Lofts

In this lesson we will learn how to create Remove Lofts

*Creating Simple Remove Lofts

Copyright DASSAULT SYSTEMES 2002
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What is Remove Loft Material ?

The Remove Loft capability generates lofted material, by sweeping one
or more planar section curves along a computed or user-defined spine,
and then removes this material. The material can be made to respect

one or more guide curves

Copyright DASSAULT SYSTEMES 2002
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Remove Loft Material

@ Select the Remove
Lofted Material icon @ Select OK

b | d
@ Select the sections the loft is going to pass feplace m fdd

through. The order in which you select the 3 o
sections is important, it will define the order N Ok .I Apply .I EE‘”“'.I

lines, if no spine is selected, the system

of connection between the sections (You
could have defined a spine or several guide \
computes a spine for you)

(2e) (2d)
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Remove Loft Material : Closing Point and Orientation

Orientation of the section Section — To change the
Closing point of closing point of a
the section section, select
ey N another point on this
: H section
i d | |
H — Sartinng ection ==
— Closinn FPolnt?
l l * H
- ] Sartinng _D|:
™ l
l Sertinn?
Caction [
Clnsinn Polnt?
|_
L
| |
1 Sactinn? A= clion ==
2
When selecting another section, it might happen that the oyt
section is orientated in the other direction than the H
previous one, so, to reverse the section orientation select H
the arrow which indicates the section orientation |
l
Copyright DASSAULT SYSTEMES 2002 Sercfinn? 43




Remove Loft Material : Tangent Surfaces

@ Select the first section @ Select the surface @ Select the intermediary

(corresponding to the first sections
section) the removed loft will
be tangent to

@ Select the last section @ Select the surface @ Validate

(corresponding to the last
section) the removed loft will
be tangent to

Result with the same
sections but without any
tangent surfaces

by

(2)

1 ©) @

()

Copyright DASSAULT SYSTEMES 2002



Coupling

In this lesson we will learn how to use Coupling when creating
Lofts

*Coupling when Creating Loft

Copyright DASSAULT SYSTEMES 2002
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What is Coupling when Creating Loft ?

A Coupling tab in the loft and remove loft functions to compute the loft using the
total length of the sections (ratio) or between the vertices of the sections or
between the curvature discontinuity points of the sections or between the
tangency discontinuity points of the sections

Vertices,
Curvature
Discontinuity,
Tangency
Discontinuity

Vertices,
Curvature
Discontinuity

Vertex

Copyright DASSAULT SYSTEMES 2002



Coupling when Creating Loft

A coupling tab in the loft and remove loft functions to compute the loft on the total
length of the sections (ratio) or between the vertices of the sections or between the
curvature discontinuity points of the sections or between the tangency discontinuity

points of the sections

@ Activate the Loft icon and select and orient the
sections.

(1) \

- %\_Se:tiDHB
%\_Se:ticunE

%\_Se:tium

Select the Coupling tab from the
dialog box

Select the desired kind of coupling
from the combo

Select OK

© © O

Copyright DASSAULT SYSTEMES 2002

Loft Definition : Loft_1

Guides I Spine | Enupling“'i Helirnitation |

Sections coupling :

N‘ﬂ-

M* | Section Tangent | Closing Point

1 Sketch. Sketch. 1. .

& Sketch.2 Sketch. 2.

3 Sketch.3 aketch. 3h. . (2)

Tangency then curvature _“]

Cauplin

Ratia

Tangenc

4 Display coupling o ¥ertices

K eElace I Eemove I

@ Apply I - Eann:ell

-

&, 0K
'7_

Add

(4)

3)



Coupling when Creating Loft : Ratio
A coupling tab in the “loft” and “remove loft” functions to compute the loft using the
total length of the sections (ratio)

@ Activate the Loft icon and select and orient the
sections. Loft Definition - Loft.1

M* | Section Tangent | Closing Point

1 Sketch. Sketch. 1. .

& Sketch.2 Sketch. 2.

3 Sketch.3 Sketch. 3.
(2)

Guides I Spine | Coupling | Felirnitation |

Sections coupling {1 gngency then curvature ﬂ

Rati
Tangen

oectond

H* | Couplit

Vertices

o [izplay coupling \
H eElace I B emoyve I

Select the Coupling tab from the 2. Ok @ Apply | @ Cancel |
dialog box o 7_

3)

Select Ratio from the combo

ONO,

(4)

The solid is passing through the sections and the variation between
Select OK the sections is computed by a ratio corresponding to the length of

each section
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Coupling when Creating Loft : Tangency

A coupling tab in the loft and remove loft functions to compute the loft between the
tangency discontinuity points of the sections

@ Activate the Loft icon and select and orient the
sections.

Loft Defimtion : Loft.1

M* | Section Tangent | Closing Point
1 Sketchd Sketch. 1.
& Sketch.2 Sketch. 2.
3 Sketch.3 Sketch. 3.

Guides I Spine | E(OZL)I:IHHQ | R elimitation |

o Dizplay coupling o
FIEEIan:E I Hemowve I
Select the Coupling tab from the

dialog box _ !; ak. @ Apply | @ Cancel | (3)

Select Tangency Discontinuities
from the combo ()

The solid is passing through the sections and each section is split at
Select OK each tangency discontinuity point. The solid is computed between

each split section
Copyright DASSAULT SYSTEMES 2002 49
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Coupling when Creating Loft : Tangency then Curvature

A coupling tab in the loft and remove loft functions to compute the loft between the
curvature discontinuity points of the sections

@ Activate the Loft icon and select and orient the
sections.

Loft Defimtion : Loft.1

Section3 Sectionz coupling :

M* | Section Tangent | Closing Point

1 Sketchd Sketch. 1.

& Sketch.2 Sketch. 2.

3 Sketch.3 Sketch. 3.
(2)

Guides I Spine | Coupling | R elimitation |

Tangency then curvature lj

o Dizplay coupling o

T angency then curvature
Wertices

N

@ Select the Coupling tab from the
dialog box e

@ 0K

H eElan:e I Hemaowve I

Add

@ Apply I - Eann::ell

@ Select Curvature Discontinuities
from the combo

(4)

3)

The solid is passing through the sections and each section is split at
Select OK each curvature discontinuity point. The solid is computed between

each split section
Copyright DASSAULT SYSTEMES 2002
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Coupling when Creating Loft : Vertices

A coupling tab in the loft and remove loft functions to compute the loft between the
vertices of the sections

@ Activate the Loft icon and select and orient the
sections.

Loft Definition : Loft_1

M* | Section Tangent | Closing Point
1 Sketch. Sketch. 1. .
& Sketch.2 Sketch. 2.
3 Sketch.3 2) Sketch. 3.

Guides I Spine | Coupling | Felirnitation |

mection3 _ :
Sections coupling {1 gngency then curvature j
N° [ Couplin Fiatia
T angenc

4 Display coupling dYerticet~___

P12 | Add (3)
Select the Coupling tab from the @

dialog box @ 0 @ Apply | & Cancel |

Select Vertices from the combo /
(4)

The solid is passing through the sections and each section is split at
Select OK each vertex. The solid is calculated between each split section

ONO,
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Coupling when Creating Loft : Points of Discontinuity

These are the different kinds of points that CATIA can use to split the sections when
creating lofts using coupling

These two points are
tangency and curvature
discontinuity points. They are

To have a look at the different discontinuity, also vertices

we have sketched a profile as shown below :

These two points are
curvature discontinuity
points. They are also
vertices

Segments

This point is a tangency and
curvature continuity point.

This point is a pure vertex
Two

arcs
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Loft: Manual Coupling (1/2)

When the sections of the lofted solid do not have the same
number of vertices you may define a manual coupling instead

of changing or creating closing points

@ Activate the Loft icon select the
sections and the guide curves ﬁ
(If necessary, change the
section orientation)

Section3 — Guide1

Guide2

Section1

Guide3 @ Double click in the

Coupling field to display
the Coupling window

: uides | Spine | Coupling | Relimitation |

|
!
|
GEEN—
|
|

g Sectiong coupling :

@ Select the Coupling tab then set
the Sections coupling to Ratio

2 Sections coupling :

|
!
!
i
i !
: | M* I Coupling I j
|
i
|

|
| 'd Dizplay coupling curves

You get:

Coupling : Couplingl

Sectian Murnber

Copyright DASSAULT SYSTEMES 2002
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Loft: Manual Coupling (2/2)

When the sections of the lofted solid do not have the same
number of vertices you may define a manual coupling instead
of changing or creating closing points

visualize the coupling curve if the corresponding option is checked. The Vertices
selection must be done in the same order than the sections selection

@ Click OK to end lofted surface
definition P yrECE————

@ For each section select the vertex to be taken into account in the coupling. You can

M™ | Section Tangent | Clogzing Poink
1 Sketch.3 Sketch.3h...
2 Sketch? Sketch. 2\
3 Sketchd Sketch.1h...

Guides I Spine | Coupling | Felirnitation |
Sechonz coupling I R atio j

M* | Coupling

1 Coupling

o Digplay coupling curves

HEEIace I Eemoyve I Add

D @ Apply I - Ear‘u:ell

Note:To refine the shape of the lofted
surface you can define another coupling

Note: This is also possible with the Remove curve : select the first coupling and click on
the Add button, then define the new

Loft command - ;
coupling curve as explained above.
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Manual Coupling: Displaying Uncoupled Points

For each coupling mode, the points that could not be coupled

On this loft, the sections have not the
same number of vertices and have some
discontinuity in curvature and tangency

5lusing Fois3 {

\]:_{FI ing-Foints

I.":Im;éﬁrg Puirﬁ.ﬂediun'i i
i

r-Seu:ti:unIZ

Tangency mode : uncoupled
tangency discontinuity
points are represented by a
square

Copyright DASSAULT SYSTEMES 2002

Section

5luaing Fioimd {

gﬁlf:{ging FointZ

v !

Tangency the Curvature
mode : uncoupled
tangency discontinuity
points are represented by a
square. Uncoupled
curvature discontinuity
points are represented by
an empty circle

r-Seu:ti:unE

For each coupling mode,
the points that could not be
coupled are displayed in the
geometry with specific
symbols

Update Error

Fart:

Current coupling mode cannot be applied.
Change the coupling mode ko ratio’ or

add or remove guides or add or remove coupling

iﬁl ing Faint?

¥

/j _ _ mection3
Cloging Points {

r-Seu:tn:nnE

Cleéirg Poing-Sectiont

L ]

Vertices mode : uncoupled
vertices are represented by

a full circle
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Loft: Relimitation (1/3)

By default the lofted surface is limited by the start and end
sections. However you can choose to limit it on the spine or
on the guide lines extremities

When the limitation option is checked, the loft is
limited to the start or (and) end sections even is
a larger spine or guide curves have been used

Loft Defimtion : Loft.1

M* | Section Tangent | Closing Point
1 Sketch.3 Sketch. 3.
& Sketch.2 Sketch. 2.
3 Sketch Sketch. 1.

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

o Loft refimited on start zection

4 Loft relimited on end zection

FIEEIan:E I Hemove I Add
w Ok @ Apply I - Eann::ell

Note: This is also possible with the Remove Loft
command
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Loft: Relimitation (2/3)

By default the lofted surface is limited by the start and end
sections. However you can choose to limit it on the spine or
on the guide lines extremities

When the limitation option is unchecked, and
when a spine has been used, the loft is limited
by the spine extremities

Loft Defimtion : Loft.1

M* | Section Tangent | Closing Point
1 Sketch.3 Sketch. 3.
& Sketch.2 Sketch. 2.
3 Sketch Sketch. 1.

R elinitatian

(] Loft relimited on start section

L] Loft relimited on end section

FIEEIan:E I Hemove I Add
1 @ Cancel I

Note: This is also possible with the Remove Loft
command
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Loft: Relimitation (3/3)

By default the lofted surface is limited by the start and end
sections. However you can choose to limit it on the spine or
on the guide lines extremities

When the limitation option is unchecked, and
when guide lines have been used, the loft is
limited by the guide lines extremities

Loft Defimtion : Loft.1

M™ | Section T angent Elnsing Fairt
1 Sketch.3 Sketch, 3\
2 Sketch. 2 Sketch 2.
3 Sketchd Sketch 1h...
Guides lirig R elimitation

Laft relimited on start section

L] Loft relimited on end section

H eElan:e I Hemove I Add

@ 0Ok | & Cancel
. RIS
i 3 . Note: If a spine an guide lines have been used
E:,Tmzzlj [iis0 po=sthle wiiiigRemove Loft the loft will be limited on the shorter line
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Changing the Closing Point

In this lesson we will learn how to change the closing point when
creating a Loft

*Changing the Closing Point

Copyright DASSAULT SYSTEMES 2002
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What is Changing the Closing Point when Creating Loft ?

When selecting the sections to create a loft (or remove loft), you can change the
closing point after the selection of the sections and you can create a closing
point anywhere on a section profile

Closing Foint3
Cle®ing FointZ
_Sectiond
. Clos t
_mecho

v L@

9

sectian

Copyright DASSAULT SYSTEMES 2002
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Changing the Closing Point when Creating Loft (1/6)

@ Activate the loft icon and @ Select the second section @ Select the third section
select the first section

&)

¥

(2) Sectiond

(3)
/

4

| Sectiond

H
]
Njediu \
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Changing the Closing Point when Creating Loft (2/6)

®

Click on Section2

(Label)
@ Select Replace Closing

o

(7)

L

Point from the
contextual menu, then
select a new closing
point (5)

&

\y_SectiD I\

L L e:tfH
\&H\

e

O,

ZN

(4)

Copyright DASSAULT SYSTEMES 2002

~ectipnd

(6)

Click on Section3
(Label)

(8)

fd

LS

T

@ Select Replace
Closing Point from
the contextual menu,

then select a new
closing point (7)

l

eci

1

F

Closing Paint3

asing Faoint2 Section?

| Section?

T

Select the arrows to reverse
Section2 and Section3
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Changing the Closing Point when Creating Loft (3/6)

@ Check that the coupling is at You can see that the solid is twisted because the default
Ratio then Select Apply in closing point of Section1 is not aligned with the closing
the dialog box points of the other sections
| |
FIE lace Hemn:we Add Closing Foint3

I & Cancel I

/ Clasing Paint3

Closing Foint
|Sectiond
_Sectiond
T
H
EH \-\\
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Changing the Closing Point when Creating Loft (4/6)

In order to create a closing point on

Section1, select the Section1 label with
MB3, then select Remove Closing Point

Then again, select Create Closing
Point from the contextual menu

®

Closing Foint3

C Heplace

Remove

/ Heplace Tangght

Hemowve Tangent

Camputed T #ngent

. [reate Clozing Point

Heplace Clozing Point

Bemowve Clozing Point
A,dd
Add After

(1 0) &dd Before

Copyright DASSAULT SYSTEMES 2002

A new dialog box corresponding to a point
creation on a curve appears

Point Definition E E3

Foint type: IEIn CLIvVE j
Curve: |Sketch.2

Distance ta reference

@ Diztance on curve

(_) Ratio of curve length
Length: I1 (0 E

Mearest extremity l Middle paint l

Reference
Point: | Sketch. 24 ertex

Reverse Direction l
[ ] Fepeat object after QK.

@ Apply I - Eann::ell

The point appears in blue before validation
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Changing the Closing Point when Creating Loft (5/6)

Select the Distance on curve
option

()
O,

Point Defimtion

Select the Geodesic option :
Faint bppe: IEIn CUrvE

Curve: |Sketch.2
Distance ta reference

@ Distance on cuve
/ (Z) Ratio of curve length
(12)

Length: I1 O0rmm

(13)

Point: | Sketch, 24 ertex
FHewverze Direction I
[ ] Repeat object after O,

"ﬂ DK%I ﬂ.ﬁ.ppl_n,ll ﬂEanceII

Geodesic: ' Euclidean
Mearezt extremity I Middle point I
Reference

Enter 100 as the Length
@ Select OK

/

(15)
Copyright DASSAULT SYSTEMES 2002
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Changing the Closing Point when Creating Loft (6/6)

Select the Coupling tab
Closing Foint3

Loft Defimtion : Loft.1

- (16) M* | Section Tangent | Closing Point

1 Sketchd Sketch. 1.

\ 2 Sketch.?2 Sketch. 2\

KK etch. 3 Sketch. 3.

if Guides I Spine Coupling | R elimitation |

Sectiond : . (17)
Sections coupling : Tangency then curvature
= 7

. - Hatio
M* | Coupling Tangency
Tanenc: thyze _

"3 Digplay coupling clial =

H eElan:e I Hemove I I

!; ak. I @ Apply I - Eann::ell
(18) ~

You get :

@ Select Vertices option from the

combo
Select OK

Copyright DASSAULT SYSTEMES 2002 66




3D Wireframe Elements

You will learn more about 3D Wireframe Elements and how
we use them to help construct our Part

*3D Wireframe Elements
*Use of Wireframe Elements in Part Design

Copyright DASSAULT SYSTEMES 2002
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What are 3D Wireframe Elements ?

In the Part Design Workbench, we can create points, lines and planes without using the Sketcher.
These elements belong to the “Reference Element” toolbar.

Reference Ele... B

J./E

In the Specification Tree, they are inserted under “Open_Body” which contain all 3D Wireframe
elements.

Even if these elements are some Wireframe Elements, we can use them with the Part Design Tools.
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Creating 3D Wireframe Point
@

In Reference
Toolbar, select

Point by clicking ; —
on icon Point Defimtion K E:

@ Faint bype: IEDDrdinatea j
% = |Elmm E
A dialog Box is
displayed i = [Orn =
e |Elmm E
Reference

Faint; DCrefault [Origin)

- ﬁ'-.ppl_l,l_l - Eann::el_l

i Circle center
T angent on curve
Reference | Between

© 83 Part!

The created point [ <~ * plane
appears under — . vz plane
Open_Body
— 7 ZH plane
_ PatBody
i—% Open_body.1
#— = Paint.1

Copyright DASSAULT SYSTEMES 2002

Notice that we can
choose between several
types of points

Point Definition

Foint type: | Coordinates j
B On curve
o On plane
On zurface

Faint: Diefault [Origin)

‘ @ 0K @ spply | @ Cancel |

We create the desired point
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Creating 3D Wireframe Line

@
/

Notice that we can

In Reference choose between several
types of lines
Toolbar, select Line Definition EHE Y : =
Line by clicking on Line Definition
icon Line type :I Paint-Faint j

Line type ;| Foint-Foint -
@ Ry o zelection I J

| mmme———
Faint 1: [t
Point 2 [Mo selection Foint-Cirection

Point 2 || &nglesMarmal bo curve

A dialog Boxis | g, oo [Default None)

disol d T angent to curve
1=Pgye _ m Support: || ormal to surface
Start: = o Bisecting
¥ LILLLLLI E
End: IDITIITI E
End:  [Omm =
[ ] Mirrored extent
[ ] Mirrared extent
w Ok @ spply | @ Cancel |
r ‘ w Ok W Lol I - Eann::ell
&% Part] We create the desired line
@ —7 Wy plane
The created line —<7 yzplane
appears under — 7 zxplane
Open_Bod i
PartBody
i—% Open_body 1
* Point1
=/ Line.l
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Creating 3D Wireframe Plane

@

vy

In Reference
Toolbar, select
Plane by clicking
onicon

@

A dialog Box is

displayed

©

The created plane
appears under
Open_Bod

Copyright DASSAULT SYSTEMES 2002

Plane Definition

Flane type: Il:lffﬁet from plane j

Notice that we can
choose between several
types of planes

Plane Definition

Reference:

Offzet;

Mo zelection

200 =

Reverse Direction |

[ ] Repeat object after 0K

W Aol J - Eann:elj

Flane type: I

Reference:

Offzet:

M Reverse [

Repeat

iffzet from plane

Qffzet from plane

Farallel through point

AnglesMarmal to plane

Through three pointz
Through bwo lines
Through point and line
Through planar curee

&% Part

—=7 Wy plane
—=7 vz plang

— 7 X plang

— i PartBody
Open_body 1

== Plane.1

-

Mormal to curve

T angent to surface
E quation

Mean through points

@ 0K

We create the desired plane
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Using 3D Wireframe Elements to Create a 3D Curve

Point Definition
Foint type: IEDDrdinates j X
x= [ =
Yo |Dmrn = p o
b |Elmm |ﬁ
Reference

Foint: | Drefault [Origin)
M,
‘ii ak. @ Apply | & Cancel |

You can create points in space according to their
coordinates by using the Points tool from the %

Reference Element tool bar @ @

Create the 3D curve by using the Curve in Space
tool from the Free-Style Workbench

This curve can now be
used to extrude a rib or
create a slot
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Surface Based Features

We will learn how to use all of the various types of Surfaced
Based Features Split, Thick Surface, Close Surface and
Sew Surfaces

*Split

*Thick Surface
*Close Surface
*Sew Surface

Copyright DASSAULT SYSTEMES 2002
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What is a Surface Based Feature and when Do You Use It (1/2) ?

There are four Surface Based Features

Split: Used to split a solid with either a plane

or a surface.
Split Definition | 2] |

w Cancel

Thick Surface: Used to create solids
from surfaces. Material can be added
from either or both sides of the surface

ThickSurface Definition |7 %] |

First Offset: ~ [1mm =
second Offzet: m E

\ Object ta offset: | Extrude. 1
Reverze Direction l

@ Ok I w Cancel l Freview l
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What is a Surface Based Feature and when Do You Use It (2/2) ?

There are four Surface Based Features

Close Surface: Used to take a closed surface

and turn it into a solid.
ClogeSurface Definition 7] |

w 0K i Cancel

Sew Surface: Used to glue a surface
feature to an existing 3D solid.

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

W Ok w Cancel
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Split

@ Select body to be split @ Select Split icon

@ Farti

- v plane
.. vz plane

[ - ZHplane

7\ Sketch 1

==L Open_body.1

-

@ Select splitting element

— 7\ Sketoh2 3] Partl

=
'y

T Eutrude.l

-

+— .7
Copyright DASSAULT SYSTEMES 2063° '

&

Split Definition (7]

an arrow pointing to
material to keep
appears. Click to
change direction if
needed

w OK l ﬂEanceIl

You can split a body with a plane, face

or surface. A typical use is where

Open_body T

internal structure must be trimmed

' wjm Skatch 2 and associated to an outer

aerodynamic shape to allow rapid
future change
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Thick Surface

@ Select surface to be thickened @ Select Tr_"CK
Surface icon

ThickSurface Definition K E |
First Offzet: 2amm E

Second Offzet: [14mm

izct to offset: | Extrude. T

@ Modify thickness everze Direction l

offsets
w Cancel I Frewview I

'@ Fartl

[ . 3y plane
..’ ¥Z plane
[ e’ ZH plane

5 PartBody

t A\ Sketen |
r‘% Open_body.1

s E}{Trude 1

and the preview shows the corresponding upper and
lower thickness

cSHANR DRLEAGE T sysTEMES 2002 77
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Close Surface

@ Select Close Surface icon

D,

@ Select surface to
be closed

CloseSurface Defimtion K E: |

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

w [OK I ﬂEanceII

e
@'ﬁj Part1
'@ Farti e’ XY plane
—.57 wyplane . Wz plane
— .27 yz plane e Z¥ plane
s ZX plane ‘_ RIE0Cy
‘—t PartBody &
+=%3 Open_body.1

ﬂ_@ Open_body. 1

Closed Surface appears in
specification tree
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Sew Surface

@ Select the object to sew surface to @ Select Sew Surface icon

&3 Part!

. Wy plane

.

ﬂ @ Select surface to sew

..o Zx plane

*— PartBody

&% Sketch |
#=5 open_body 1

831 Part!

i E3

SewSurface Dehinition

& Object to sew: [eometcak lement:
Y plane
.27 vz plane w 0K I - I:aru:ell
... v plane
*_* PartBody an arrow pointing to material
to keep appears. Click to
@ Pad change direction if needed
L*— Y Sketch. |
#’ Sewing means joining together a surface and a body.
This capability consists in computing the intersection

5% Open_body 1 between a given surface and a body while removing

useless material
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Advance Draft

In this lesson we will see the Advanced Draft command

Advanced Draft

Copyright DASSAULT SYSTEMES 2002
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What is the Advance Draft Command ? (1/5)

The Advanced Draft command lets you draft basic parts or parts with reflect lines but it also
lets you specify two different angle values for drafting complex parts. This task shows you
how to draft two faces with reflect lines, and this by specifying two different angle values

and by using both modes available.

CATIA ¥5 - [Partl]

Stat  File  Edit

By default, the Advanced Draft toolbar is
not accessible from CATIA, so in order to
get it, you will have to select Views ->
Toolbars -> Advanced Draft

Select the View -> Toolbars -> Advanced
Draft command to get the Advanced Draft
toolbar

Inzet  Tools

Toolbars

Commands List...

Help

%" Standard
v

Enowledge

Geometmy

Specifications

AAYAY

Compaszs

Reszet Compaszs

Tree Expanzion

Workbenches
Wiorkbench

Y

F3
Graphic Froperties

5 Debug

=

=1

Y

Specifications Owveryisw

sommetny Overview

-E I:I wanCce |:| D ra f r

ft+F2 W Analysis

W Annotations

—]

You will see the following toolbar: &
Copyright DASSAULT SYSTEMES 2002

I Fit Al 1k

£oom Area

" Apply M aterial

Boolean Operationsz
CGM Switch

: Constraints

F Dresz-Up Features




What is the Advance Draft Command ? (2/5)

With the Advanced Draft command, you can define if you want to draft both sides or not and

if you want to draft with reflect lines or not. To do so, you will have to activate one or two
buttons as described hereafter

DraftPanel K E3

e —

Drraftimage

1zt zide | parting d zide |

[] Drriving Direction ;

I Constant Angle j M E

Shaw YWarnable Parametens I
— Objectz] Ta Draft

Selection : Mo selection

[ ] Selection by Meutral
— Meutral Elerment

Selection : & Mo Selection j

[ | Propagation by tangency

— Pulling Direction

Selection : |1 Pulling direction

[] Pulling Direction &ssociativity

@ Ok & Cancel |  Preview |
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What is the Advance Draft Command ? (3/5)

The 1< side tab is used to define the characteristics of the draft angle for the selected faces.
If you have decided to draft both sides, you will have to define the draft angle characteristics
for the second side using the 2™ side tab. When drafting both sides with reflect lines, you
can decide to get the draft angles independent or not

To define the
Faces to be drafted

To define the
neutral element

DraftPanel EE4

— —— vﬂ-
(| |ndependent )
e~

W

1zt zide | parting 2nd zide |
g Direction : \
IEDnstant.ﬁ.ngle j% E

Mo selection

Selection :

(] Selection by Neutral

Show YWariable Parameters

evtral b lememt

E@agatinn by bangency

Selectian &I Mo Selection j

-

— Puillipug

To define the
pulling direction

Selection : |1 Pulling direction
[ Pulling Direction Associativity

]

N A NAE N\ i

\

—
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@ 0K @ Cancel |

Frewiew I

To define if the
angle are the same
or not when
drafting both sides

To define the draft
angle value
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What is the Advance Draft Command ? (4/5)

To define the Parting Element, you will have to used the parting tab. The parting Element
can be a plane, a surface or a face

DraftPanel K E3

To define the

Draftimage / parting element

J

|rdependent

1zt zide | parting 2nd zide

d Parting Element : |« plane i D
@ PatingElemert - [igplane

@ (K

Presiew
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What is the Advance Draft Command ? (5/5)

When you have decided to draft both sides with independent angle, you have to define the

second side characteristics

Neutral element

To define the
pulling direction

Copyright DASSAULT SYSTEMES 2002

aelection ;
Q Pulling Direction Aszociativity

DraftPanel

Drraftimage

Independent ¥ N

To define if the
angle are the same
or not when
drafting both sides

1zt zide I parting 2nd zide |

mwitig Direction

-

Show YWariable Parameters

IEDnstant Angle | I-I adeg E

eLtral Element

Selectian : &I & Faces j

agation by tangency

N To define the draft

) angle value

irection

| Mo selection

1

k
=

/
w Cancel

Presiew
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Advanced Draft Angle: Draft Both Sides

(1/9)

You are going to see how to draft both sides using the Advanced Draft icon

@ Select the Advanced Draft
icon  _

@ Activate these two buttons

DraftPanel K E3
Drraftimage
1zt zide | parting 2nd zide |
[] Drriving Direction ;
IEDnstant Angle j IEdEQ E
Shaw YWarnable Parametens I

— Objectz] Ta Draft

Selection : Mo =

[ ] Selection by Meutral

election

— Meutral Element

Selection : & Mo Selection j

[ | Propagation by tangency

— Pulling Direction

Selection : |1 Pulling direction

[] Pulling Direction &ssociativity

Copyright DASSAULT SYSTEMES 2002

@ (K

w Lancel I Frewview I
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Advanced Draft Angle: Draft Both Sides (2/9)
@ As the object to be
drafted, select this face

DraftPanel K E3

Drraftimage

I |rdependent * I

1zt zide | parting 2nd zide |

[] Drriving Direction ;

I Constant Angle j IEdEQ E

Show YWariable Parameters I
— Object(z] Ta Dr

Selection >
[ ] Selection by Meutral

— Meutral Element

Selectian : &I Mo Selection j

[ | Propagation by tangency

— Pulling Direction

Selection : |1 Pulling direction

[] Pulling Direction &ssociativity

o OK - Eann:ell Preswview I
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Advanced Draft Angle: Draft Both Sides (3/9)

Select the No Selection option from the
Neutral Element combo, then select the
indicated plane

DraftFanel

Drraftimage Drraftimage

|ndependent
1zt zide | parthg 2nd zide | ide | parting 2nd zide |
[] Drrivirng Direction fivinig Direction
IEDnstant Sple = Nodeg Iﬁ tant Angle j IEdEQ E
Shim U.$Earameters I Shaw YWarnable Parametens l
— Object(z] Ta Draft \ ect(z] To Diraft
Selection : tiar 1 Face
[] Selection by Meutral Election by Meutral

— Meutral Element itral E lement
Selection :& Mo Selection | bia :& Mo Selection j |

[ ] Propagation by tangency

— Pulling Direction fing Diire
Selection : |1 Pulling direction tiar |1 Pulling direction
[ Pulling Direction Azzociativity Lillirng Direction &ssaciativity

‘WI - Eann:ell Freview l @ [k - Eann:ell Preview l

— Copyright DASSAULT SYSTEMES 2002
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Advanced Draft Angle: Draft Both Sides (4/9)

@ Enter 21 in the angle field

DiraftPanel

Drraftimage

|rdependent

1zt zide | parting 2nd zide |

[] Drriving Direction ;

I Constant Angle l“&jiy

Show YWariable Parameters

=
|

— Objectz] Ta Draft

Selection: |1 Face

[ ] Selection by Meutral

— Meutral Element

Selectian : IH_',' plane j
[ | Propagation by tangency

— Pulling Direction

Selection : |1 Pulling direction

< Pulling Direction &szaciativity

@ OK @ Cancel |

Preview I
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Drraftimage

|ndependent

15t side ond side |

[] Drriving Direction :

I Conztant &ngle j IE'I deq

Show Yariable Parameters

— Object(z] Ta Draft

Selection: |1 Face

[] Selection by Meutral

— Meutral Element

Selection : I:-c_l,l plane j
[ ] Propagation by tangency

— Pulling Direction

Selection : |1 Pulling direction

< Pulling Direction &szaciativity

@ OK @ Cancel |

Preview I

-
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Advanced Draft Angle: Draft Both Sides (5/9)

Select the Parting Element
button

Select the Parting Element
field

DraftPanel

DraftPanel

Crraftimage

1zt zide ||:|art|ng|| 2nd zide 1zt zide | partin | 2nd zide
@ g Element 1 Mo selection - P'artngIement Mo selection

@ OK & Cancel | Preview | w 0K & Cancel | Preview |

==

J
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Advanced Draft Angle: Draft Both Sides (6/9)

@ Select the 2" side tab

DraftPanel

Select the indicated plane

Crraftimage

|

|rdependent

1zt zide | partigg 2nd zide

4 Parting Element ;| Plane. T

w Cancel I Presiew I
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Advanced Draft Angle: Draft Both Sides (7/9)

Select the No Selection option from the Neutral
Element combo, then select the indicated plane

DraftPanel

Drraftimage ﬁ Drraftimage

[ndependent Hent ¥ I
1zt zide I paning 2nd zide | p I partinig 2nd zide |
[ Driving Directio’\: g Dlirection :

IEDnstant.ﬁ.ngle THEHEQ = Chngle x| |E1deg =

Show YanablAFParameters l Show Yanable Parameters l

— Meutral Element il Element

Selection Z&IND Selection @\ L :& Mo Selection j |

[] Propagation by tangency \agﬂhpr
— Pulling Direction

Direc
Selection : | Mo selection i :

| Mo selection
[ ] Pulling Direction Associativity

hig Direction Aszociativity

= Eann::ell Preview I ak. I = Eann::ell Preview I
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Advanced Draft Angle: Draft Both Sides (8/9)

Enter 45 in the angle field

DratPanel

Drraftimage Drraftimage

|rdependent

1zt zide I partingjﬁj zide | 1zt zide | parting 2nd zide |
[] Drriving Direction ;

[ Drriving Directn ;
IEDnstant Angle @ IEDnstant Angle  \" |45|:IEE| |ﬁ

Shaw YWarnable Parametens I

Shiav YanXble Farameters I

— Meutral Element

— Meutral Element \

Selection &I Flane. 2 j Selection ; &I Plane. 2 \ j
\
5

[ | Propagation by tangency

[ ] Propagation by tangency
— Pulling Direction

— Pulling Direction

Selection : | Mo selection Selection : | Mo selection
[] Pulling Direction Associativity [ ] Pulling Direction Azzociativity
\
@ 0K w Lancel I Preview I @ 0K w Cancel I Freview I
. .
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Advanced Draft Angle: Draft Both Sides (9/9)

ou will see

Select OK in the dialog box
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Thickness

We will see how to add material on a selected face by
defining a thickness

*Thickness Creation

Copyright DASSAULT SYSTEMES 2002
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Thickness

_ Select Thickness Modify thickness definition
Multi-select faces to be icon L= of material to add in the
thickened dialog box

Thicknesz definition

'@ Fartl

.7 %y plane Default thickness: 20
e Y2 plane Default thickness faces ; &
— .27 2 plane Other thickness faces | |N|:| selection
=% partBod @ ok | @ Cancel |
/ o
=] pad1
| .9 @ Part1
#—17 Syeten | You get:
Select the Other thickness Enter -5 in the Other e’ ¥y plane
faces field then select thickness field then select OK —.27 yz plane

another face Thickness definition

- —_ e ZHplane
Thicknesz definition
Other thickness: PartBody
Default thickness: Default thickness faces : |2 Faces Pad 1
Default thickness faces Other thickness faces : RREEEE j
Other thickness faces - R *l— Slketch 1
@ 0K | @ Cancel|
@\ ok | @ cance| | _
. (]

‘ &
A standard use of thickness is when material has to be
added or removed before machining a part. Thickness
captures the design intent and allows rapid change
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Using Transformations

In this lesson we will learn how to use all of the various
types of Transformations

*Using Transformations
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What is Transformation ?

Transformation is the ability to move a body either by translating it along an axis,
rotating it around an axis or moving it symmetrically around a plane

3: ﬂ» 1 Bemove.l
= ¢ Bo d'_-,,-".::;'
g

&2 Draft1
“* EdgeFillet.1

Transformations come in 3 types :
- Translation along an edge

- Rotation about an axis
-Symmetry around a plane

Lp;j Femowve.]
'L' ¢ Eo d'_-,,-".::_"
J‘—ﬂ =

& Draft )
Geometry cannot be duplicated using a transformation B EdgeFillet.1 i__.---""'-
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When Should we Use a Transformation ?

Transformations are useful when you have created some geometry and decide
that it needs to be moved, or rotated into a specific position

% PartBo cly

i Pad.1

L

P,
=} Remove.]

J‘ {} Body. 2
"EJ PR | L

w/ Draft DTl Fad.14E doe. 13

"* EdgeFillet Distance: [T =

&/ Draft.?

@ 0K | & Cancel |

There are some cases where it would not be easy to
create the geometry in the plane that it is needed in
because it requires the use of geometry not in the plane.
You can create the geometry in the wrong plane and then
rotate or translate to its proper position

Transformations can only be used on either the whole Part Body or an

individual Body within the Part
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Translation

]

Li{l:‘
@ Select the ﬂ'
Translation icon

@ Select OK

'@ Fartl

[ e’ ¥y plane
.’ YZ plane

.’ DX plane

R PartBody

- Fad.1
i-:,{i Sketch. 1

_ﬁ} EdgeFillet.T

i
#—L Trancizre

Copyright DASSAULT SYSTEMES 2002

Enter the amount of
translation or drag the
icon, then select OK

Tranzlate Defimtion 7]

Direction: e

Distann:e( 7mm E

@ 0k | & Cancel |

You can also define the direction using
the contextual menu on the Direction field

Tranzlate Defimtion 7]

Direction: [Edge.1
Distance: I-_"'l'l'll'l'l E

/ Create Line
@ 0k | & Cancel| ~— Cieate Plane

Edit Components
& Oz
T Az
£ Bz
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Rotation

@ Select the Rotation icon

1
o
'H_F..'.

@Select OK

@ Fart1

"'_ PartBody

R Fad.1

-
2 gieton |
—&y EdgeFillet 1

Copyright DASSAULT SYSTEMES 2002

Select an edge for

rotation axis...

Rotate Dehimtion

Ok, & Cancel |

\ ...and enter the
amount of rotation or
drag the icon

You can also define the axis using the
contextual menu on the Axis field

Rotate Definition

B

/ Create Line
Angle: M oFT

o

[E. o Cancel I
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Symmetry Select plane defining
the symmetry

@ Select the Symmetry icon @

@ Select OK

H.Eﬁj Fart1
e Wy plane

Symmetry Definition
Reference:

| & Cancel I

£ vz plane
s Z¥ plane
FarBody
Pad. 1 You can also define the Reference using

the contextual menu on the Reference
- f Sketch 1 field
Symmetry Defimition EHES
Reference:
Instead of a plane, you Instead of a plane, you »  [Create Paint
can use a Point as the can use a Segment as the / C :
- reate Line
Reference element Reference element .
= LCreate Plane
@ Create |nterzection
4
.d_,-i‘ . .
= Create Projechion

(=}
N




3D Constraints

In this lesson we will learn how to use 3D constraints

*Creating and Using 3D Constraints
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What is a 3D Constraint ?

A 3D Constraint is the same as any other constraint only it is applied in the 3D
model itself. Basically you will note that some are reference type constraints and

others are regular constraints. Creation is the same as in the sketcher, so we will
concentrate on their usage here

2% Reference constraints are shown in
parenthesis and cannot be modified

They are reference because there are general
other constraints in the sketcher or implicit to

the geometry that are constraining the
geometry

Normally, 3D constraints are modifiable and can be linked and driven as

others are in the sketcher
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When Do we Use 3D Constraints ?
They can be used whenever you have 3D geometry that you wish to link to some

type of 3D datum plane or surface

They are also useful when you need to drive the location
of a piece of geometry created earlier in the design from a
piece of geometry created later in the model. Thus this
will limit some of the need to re-ordering of the part

You may also find it useful when you are using Copy and Paste to locate

the pasted piece of Geometry from where you wish
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Creating 3D Constraints

a constraint between the left side
surface and the hole on the left side
of the part

@ Select the Constraint icon and create

H—H

[

E et

Now repeat the process from the same side to
the hole on the left side of the part

&
Note: The first dimension created was not a
reference dimension. No Parenthesis were
on the value. The second dimension was a
reference dimension because the hole is
located with the sketch for the hole from
the same or the right side edge
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Using 3D Constraints @l rat

[ ¥y plane

We want to drive the location of Pocket.1 | ... vz plane

from Hole.2 created after itin thetree | @ Create the two constraints shown
below from the center line of Hole.2 to

'_ PartBody the edges of the Pocket.1

EI Fad.1

Hole 1

T—@ Pocket. 1

#—[0] poe?

=)o

Modify the constraint indicated in red to
25mm and the Pocket.1 is now driven
% from the Hole.2 location

&

Note: This capability will allow you to
drive location of features in the tree from
features created after them without having

to do re-location of features in the tree.
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Local Axis

You will learn how to create a local axis in order to define local coordinates

~\
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What is a Local Axis ?

It is possible to create a local axis in order to define local coordinates. For example, it is,

sometime, easier to build a point by coordinates in a local axis rather than creating it in the
absolute coordinates system

Point created in the local
coordinates system
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Local Axis : Creation

It is possible to create a local axis in order to define local coordinates. For example,
it is, sometime, easier to build a point by coordinates in a local axis rather than
creating it in the absolute coordinates system

@ Select the Axis @ sl docaias @ Select the OX direction

System icon origin point

L p_— /(2)

(3)
@ Select OK in the dialog
box

@ Select the OY direction Asis System Definition EE
Origin: POt T
% fwis: | Sketch. 75Edge. 2 [] Reverse You get : &\
Y Az | Coordinates [ ] Reverse , '.)
Z Az | Coordinates [ Reverse
o Current Right-handed bare. .. I 4

. L 3
(4) (5) — K J - Eann::el_]
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Local Axis : Use

It is possible to create a local axis in order to define local coordinates. For example,
it is, sometime, easier to build a point by coordinates in a local axis rather than
creating it in the absolute coordinates system

Using the Point function (Coordinates options), create
a point with X=0, Y=0 and Z=100

Point Defimtion 7]
Faint bppe: IEDDrdinatea j
Set the axis system As the % = [Omim =
Current one with the
= [Ormm .
contextual menu Y- = You get :
P |1 00 =
"Jﬁ] Prart] [ ] Coordinates in abzolute axis system
— .7 wy plane Reference
— -z plane lTlalll [ efault [Origin)
— ...~ zv plane
g ‘ w Ok @ Apply I - Eann::ell
Tz Syztems
|— Axiz Spztem. ]
= | Hide/Shaw ‘

iz Spztern.T object Drefinition. .

|zolate

%z Current
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Customizing Local Axis (1/3)

Check Create an Axis System when creating a new part if you wish to create a three
axis system which origin point is defined by the intersection of the default planes
that is plane XY, plane YZ and plane ZX

0 Select Tools -> Options

Start  Fike.  Edit  View |nze
ﬁ;.;] Earmula,..
Image *
Macro r
LCustomize...

Yizualization Filkers. .

Conferencing *
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Customizing Local Axis (2/3)

e In the Options dialog box, select Mechanical Design ->
Part Design then the Part Document tab

_

Options

\1 Olptiors

General | Drizplay Part Document D

Mew part

@ate an Axiz System when creating a r‘u@

AN

eneral

Ej Drizplay

CGR previzualization
=M Compatibility @ Save a CGR previsualization
(Z) Don't zave a CGR previzualization

Clean existing CEH previsualization

Select OK

Select the Create an Axis
System when creating a
new part option

-

wl Cancel
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Customizing Local Axis (3/3)

Select the File -> New

command
E| CATIA V5
Yiew  |nzett Tools
Chrl+M
[~% Open... Ctrl+0
Clase
5 Chil+5 : . ;
2 o Double click on Part in the dialog
Save b, DOX

The local axis is
automatically created: F

Process

FroceszzLibram
Froduct j
Ziphdill i
Selection:
|Part
@ 0K | @ Cancel| ok
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Additional Information

Local Axis dialog box

Axiz System Definition K E3
Origin: [Point. 1 — To define the axis system origin
# Auiz: |Sketch.7\Edge.? +—J-Reusse ) .
: —To define the OX axis
Y Az | Sketch. 75Edge.3 Reverse
Z Agis: | Coordinates ‘\%\\To define the Oy axis
o Current Right-handed bare. ..
[~ To define the Oz axis
o Cancel I To reverse the OY axis
-

To expand the To reverse the OX axis
dialog box To reverse the OZ axis

Axiz System Defimtion |

Origin: | Point. % = [T2 =]+ - 768 Tmm = z - [Z256Tmm =
# Bz | Sketch. P\Edge.2 [ ] B&verse

Y diz | Sketch 75Edge.3 | Al Reypede

A= |EI.21 S442077F =4 ' = 0330003343 E Z = |EI.EE|??EEE?33 E

« - [I94E5GEred = v - [PiZ3EeErns | [ - - [Daeera =

2 iz | Coordinates | A Reverse

To shrink the
dialog box

= |D.24I]I]234EIF" E Y = |EI.34EEIEIF"515 E = |EI.EIEI?'EI1 034 E

@ 0K | @ Cancel |
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Annotation

You will learn how to attach a text to a part and how to add hyperlinks to
your document and then use them to jump to a variety of locations

= Text with Leader
= Flag Note with Leader
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Text with Leader

You will learn how to attach a text to a part

@ Fart3

[ ...’ wyplane

T‘ FanBody
T‘@ Open_kbody1

o] Tolerancing et
Frontiew

Bt Tt 1
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What are Texts with Leader?

A text with leader can be attached to a part in order to give information for example on surface
treatment. This text can appears on the drawing

@ Fart3

[ ...’ wyplane

FanBody
F@ Cpehtn

] Tolerancing Set.
Franty/iew

Bt Tt 1

Leader
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Texts with Leader

. Select the position of the
Select the Text with
@ : = @ leader on the part Enter the text in the dialog box
Leader icon 1
£ then select OK
Text Editor !EI

Surface treafnent

o Cancel I

@ Place the text and the leader by @ Partd
dragging the arrow or the square

points

[ ...’ wyplane

T‘ FarBody
T‘@ Open_kbody1
e[ ] Talerancing Set

Front/iew

Bt Tt 1

_
———
—_——

You get:

—_—
—_—
—_—
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Additional Information

To Modify the text of a text with leader, double click on the text, you will recover the dialog
box where you can change the text

Double click

Text Editor M=l E3

Surface treatment

1

|

|

[ E—

| @ 0K | @ Cancel |
|

|

|

|

—_—
—_—
— -

Using the Properties command from the contextual menu will give you access to text, font
and graphic modifications
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Flag Note with Leader

You will learn how to add hyperlinks to your document and then use them to jump
to a variety of locations

A
T 1|
f Laak jn: |El Tt j ﬁl

G CATPDG_TST_Foils_Updppt 48| ReplaceBody. CATPart
(CATPDGES_T st ppt j SKR_Skil_TST_Screen_zans.oif
) nate. CATPart 3N Variable_radius_filet_1.CATPart
T Partl CAT Part o8] Variable_radius_fillet_2 CATPart
) Part2 CAT Part

) Part3. CAT Part

General Presentation}

File name: ID—‘«T POGE=_Tszt.ppt Open I
2 Par3 Files of type: &l Files (- = Cancel |

[ Open az read-only

[ e’ xy plane

w WE plane [T Show Preview

[ Zxplane
T— ParBody
T"@ Cpen_body.1

s ] Tolerancing Set.

Fronts/iew

L. Flag Mote 1 (Gener..)
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What are Flag Notes with Leader?

A flag note with leader can be attached to a part in order to give information for example on
surface treatment. This flag is an hyperlink that can start any documents such as a
presentation, a Microsoft Excel spreadsheet or a HTML page on the intranet

A
Link to File 21|
Laoak jn: I =5 Tat j gl
-E|:i CATPDG_TST_Fails_Upd. ppt @ Replacel ody. CAT Part
CATPDGE_Tst.ppt Y SKR_Skil_TST_Screen_sans.gif
g ) nate. CATPart 3N Variable_radius_filet_1.CATPart

T Partl CAT Part o8] Variable_radius_fillet_2 CATPart
) Part2 CAT Part

) Part3. CAT Part

—

File name: ID—‘«T POGE=_Tszt.ppt Open I
eneral P resentat j QD Files of type: |l Files (%) | Cancel |

[ Open az read-only

[T Show Preview
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Flag Notes with Leader (1/2)

@ Select the Flag
Note with Leader
icon |

Select the position of the
leader on the part

v

@ Enter Part Process in the Name

field
Manage Hyperlink E3 |
- Dbt
< Mame:|Part Pracess
URL: Browsze. ..

Link to File ar URL

Go ko
Hemowe
Edit

@ 0O I ﬂEanceIl
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Flag Notes with Leader (2/2)

@ Select the Browse button then |

select the file to which you want to Look in: =3 Pdg j | |=j€| |
be linked then select OK S Sy
: Il
Manage Hyperlink :
Diefinition roduct? CATProduct
Mame:(Fart Process //
URL: WEE, .
Link ta File or LIFL ~
_"-.-’5rEi"uData'xn:l:ut.shared"-.hdDEHF‘D@DtE_with_Leader.|:||:| Goto p | I "I

Eemowe

P | , | Edit File name: Flag_Maote_with_Leader ppt
Fles cftype: Al Fies B T
=

@ Place the text and the leader by
dragging the arrow or the square
points

|
Fromthiew

T Flag Note.1 (Part .)
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Using Flag Notes with Leader
@ Double click on the
flag

Select the Link in the dialog
box

Manage Hyperlink |

Drefiniticn
M arne: [SE e
URL: | Browsze. ..

Link ta File or LA
E \uzershfrancaois\WarE\Pdo\CompanionsPdg_aA_WarE\DatabhchlD Go o

Hemove
1] | ]
w OE w Cancel l

@ Select the Go to button in the
dialog box

The linked file is now started
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Additional Information

To Modify the text of a flag note with leader, double click on the text, you will recover the
dialog box where you can change the text

Double click
— Manage Hyperlink EH |

A

Drefinition
HEll'l'lEilP'art Process
URL: |

Link to File ar URL
E:huzerzhfrancoizh BrehPdghCompanionyPdg_A_NVarehDatahchl  Go o

Browsze. ..

Bemoyve

1] | =

@ 0K | & Cancel |

I
I
I
|
I
I
I
|
I
I
i
I
-l

-

—_—
——

Using the Properties command from the contextual menu will give you access to text, font
and graphic modifications

You can have several files linked to a flag note
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Analysis

You will learn how to analyze part in order to display the threads and tap,
and to check if a part can be removed from mold in accordance with its

draft angles

& Analysing Threads and Taps
&= Draft Analysis
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Analysing Threads and Taps

You will learn how to display and filter out information about threads and taps
contained in a part

Ox20x0.25

20x20x0.25
hA 4504, 5

Ox20x0.25
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What is the Threads and Tap Analysis ?

When a part has been created with threads and taps, CATIA does not physically displays these
features. There is a way to quickly know all the information about threads and taps by using the
Thread and Taps Analysis icon

*You can display the threads or the taps or Thread/T ap Analysis |
both of them _ L _
— [Feometnca —— r—Filters
. /-'/SHDW Eymbuz@ <' o Show threa
*You can display the threads and taps "N L Show numesical val | s

numerical values

— Mumerical fnalysiz ———A1_| Diameter N\
MHumber of threads: 4 Yalue .
1 Murmber of ta :
*You can display threads or/and taps of a T /
/

given diameter value
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Analysing Threads and Taps (1/2)

You can display and filter out information about threads and taps

contained in a Part

@ Select the Tap — Thread

Analysis icon

To show the threads
or taps geometry

%@ Expand the dialog box

using the More button

@ Select the criteria that will define the
types of threads and taps that will

be displayed

[Feometncal Visualization
|\ Show zymbolic geometmy

Show numerncal value

To show threads

7

Fifters

=

A\ Show thread

o bap

. Mumerical &nalysis ——————
Thread/Tap Analysis K urnber of threadz: 0
_ FEREHEEE Mumber of tape 2
— Geometncal Yisualization R
4 iShow symbolic geometry: |E 50 1003
ad Show numerical value I
— Mumerical fnalysiz
Mumber of threads: 0
MNurmber of taps © 2 _
— Statuz L
1] RO 100
| To show the
threads or taps
I I values
@ Apply Cloze
-

To show taps

Diameter

e |

- pplyl Cloze I
[

Copyright DASSAULT SYSTEMES 2002
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To show diameters
with a given value
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Analysing Threads and Taps (2/2)

@ Select Apply in the dialog

box
Thread/T ap Analpzis

— Geametncal Yiswalization

‘4 Show symbolic geometry

"2 Show numerical value

— Mumerical dnalysiz
Mumber of threads: 0

— Filterz

'd Show thread
'd Show tap
(] Diiameter

YWalue :

Mumber of taps © 2
— Statusg
i:l al 1 00

Cloze I

Dx20x0.25

2lx20x0. 25
b B 04 5
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Draft Analysis

You will learn how to analyze the draft angle on the surface of a part
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What is the Draft Analysis ?

The Draft Analysis command lets you analyze the draft angle on the surface of a part. You will
be able to detect if the part you drafted will be easily removed from the associated mold

This type of analysis is performed based on color ranges identifying zones on the analyzed
element where the deviation from the draft direction, represented by the normal to the surface at

a given point, corresponds to specified values

Draft Analysis

]|

|-2EI.EI | | 0.0 | h.0 |2I:I.IZI
|| Lirear "I
— Optiohz
L] O the iy analvsi: D Quick Analysis  Invert analysis direction |
|' Craft Direction
Cloze I Feset

The cursor manipulation for colors is limited to -20
and 20 but the analysis is performed between -90

and 90 degrees.

To get a result, the view mode must —

be turned to Material display
Copyright DASSAULT SYSTEMES 2002

A Drat direction

Secaond
color range

Third
colar range

—

First color range /

\ Fourth color range

@
il

)

D
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Draft Analysis (1/2)

The Draft Analysis command lets you analyze the draft angle on the
surface of a part. You will be able to detect if the part you drafted will be
easily removed from the associated mold

@ Select the Draft Analysis
icon

Analyzis

@ Drag the red point of the Compass and drag it onto a face
perpendicular to the direction of extraction
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Draft Analysis (2/2)

e Select the Invert analysis direction in the dialog box

Draft Anaipsis |

T

[z00 [E0 N[00 [50 [200

|| Sharp left bl I \

— Options You get:
[] Or the fiy analypsis 'S Quick Analpsis\_vert analpsis directinD

Diraft Direction

||:| I'I| Dir £ 1|EI " 4 Locked direction |
Cloze Hezet
| e | _pen |

=7 |

Everything in green is correct

Everything in red is incorrect

You have to take care of the light blue faces but it might correct

You have to take care of the dark blue faces because it is certainly incorrect
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Additional Information

Draft Analysis dialog box  EAEIEREIES |
............................................... - : = \ o - -
To smooth the
analysis Sharp left \
— Options \

L] On the fly analyziz & BLXFL Analysiz | |nvert analysiz direction I

Locked direction

|' Diraft Direction

. Close I Reset I

You can customize these
colors by double clicking

If you move the pointer over the
green arrow (Normal), the inverted

normal is displayed in dotted line To fix a direction of extraction, uncheck the
Locked direction option, and select a direction
Circles are displayed indicating the (a line, or a plane which normal is used), or use
plane tangent to the surface at this the compass manipulators, when available

point
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Part Management

You will learn Part Management tools that you will need to design complex
parts and integrate these parts into a Multi-model Environment

&= Measure, Mean Dimensions, Scan, Parents-Children
& Cut, Paste, Isolate, Break

& Inserting and Managing Bodies

&= Multi-Model Links

&= Sketch Selection with Multi-Documents Links

= Scaling
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Measure, Mean Dimensions, Scan, Parents-Children

In this lesson, you will see how to measure angle and distance between geometrical
entities, then how to replay the construction history of a part and isolate temporarily
any feature to work locally, then to provide an accurate view of genealogical links
between elements. We recommend you to use it before deleting elements

*Measuring Elements

*Mean Dimensions

*Scanning a Part
*Parents-Children Relationship
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What is Measuring Elements ?

Measuring Elements means to get the angle and the distance between two

geometric entities

Elements to be measured

Copyright DASSAULT SYSTEMES 2002

Results

150.6275mm
0.00deq

— Results ¥

Minimurn distance:  [150.6275mm

Angle: |0.00deg

Companents: #[29. 2524mm +'[39.B064mm Z[108.957 Omm

Reference point:  3|-46.5233mm |75 5660mm 2 |58.8691 mm

Target point: :K:I-'I 7281 dmm “T'l'l £2.37 24mm El'l B¥.3261 mm
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Measuring Elements
Set the desired type of Measurement

Measure Between

— Diefinition
Select the Measure [ | e Ir“—"'fl
Between icon
Selection 1 mode:|Any geometry j
—> . ; -
d@y Selection 2 mode:| Any geometry J
|:> L] Other &wiz:  [Mo selection
Calculation Mn:u:le:l Ewxact elze approdimate j
— Results
Calculation rode:
Selection 1:
Selection 2;
Finirmurn distance: I
Components: ><| '11 Z|
d Feep Meazure Cuztomize. . I % \,-u-s-"?%
1 &8 Cancel I
- Select your reference
(1) and target (2)
— Results
_ elements
Calculation mode:  Unknowin
Selection 1: Fuoint
Selection 2: Fuoint
Minimurm distance: IEImm
Brgle: IEIu:Ieg
Components: ><I|:Imm ﬂlilmm Z|Dmm
d feep Meazure Custamize. . I
| @ Cancel I

.
@ Minimum distance and angle (if you customize your dialog box) are displayed
on the geometry and in the results Window
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What are Mean Dimensions?

When creating dimensional constraints, you can define a tolerance. Using the
Mean Dimensions icon you can compute the mean dimensions and the part will

be updated. This can be useful for a part to be machined

120

) _ED_%D

Dimension with a

Tolerance
@ FParti Y 5 o 1'93- 10 4
..~ xy plane . | \—_‘_\ '
e vz plane \ 111 #_—;.1_3]_”_\_%
[ ... zx plane 2 )‘
r FartBody . 0 y H
=G0 shat

_® EdgeFillet
_{} CircPattern. 1

— &) EdgeFilet?

| . . )
*% Suaten Mean dimension
+
"@ FPocket 1 @—
#19 guaicno ,

I

=

120

B0.5_—g&]

Copyright DASSAULT SYSTEMES 2002

\




Mean Dimensions (1/4)

We are going to add tolerances on dimensions
which have been created in the sketch of the
shaft. Double click on Sketch.1

&3 Partl ‘

- ZH plane . '
#- PartBody Py T
i-lil? Shaft.1
-~ *_;izit ! @ Double click on the indicated dimension
#—% Sketch 2 —

110 1 0
— & EdgeFilet 1 10 o=

_'Q’ CircPattern 1
—&) EdgeFilet 7

A \:_‘o_\_'ﬂ:éﬁfiﬂ &
P 1

ity
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Mean Dimensions (2/4)

@ Using the contextual menu on the Value field, @ In the appearing dialog box, enter 0.2 in
select the Add Tolerance command the Maximum tolerance filed and enter
0.1 in the Minimum tolerance field then

Constraint Definition 7 select OK
"u-"aluam T Tolerance
Edit formula...
g B
. Edit... b axirnurn tolerands ||:I.2mm E
— td orec I
Minimum talerance [0, T E
Cancel
LChange step P —
. & Cancel |
Meazure. . .
Range k
Edit Comment. ..

@ The tolerance is created. Select Ok in the
Constraint Definition dialog box then
Exit the sketcher Dimension with a tolerance

Constraint Definition EE3

"-.-’aluem E [ | Reference 50

J0 5

120

b are: I

k0
I
I
= Goo Daowenl |
I
1) Cancel . los
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Mean Dimensions (3/4)

@ To compute the mean dimensions, select the
Mean Dimension icon, i@’

Select the Update All

icon @

L — jpos_ g -

B Y B

12015 -

If you look at the dimensions in
Sketch.1, you will see that they are
changed to their means. The part is
also updated
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Mean Dimensions (4/4)

@ To come back to nominal dimensions, select the
Mean Dimension icon, i@

|

styzion: successfully computed. Pleaze update the part.

@ Select the Update All

icon @

120

1103 | — 50 B0

K

_” M .

%
L

If you look at the dimensions in L
Sketch.1, you will see that they are
changed to their nominal size. The
part is also updated

[+

o

@:‘_u
T
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What is Scanning a Part ?

Scanning a part means to replay the construction history of a part and isolate
temporarily any feature to work locally

&3] Part]
- ¥y plane
— .7 vz plane
" zH plane
=392 partBody
#7) Pad &3] Part!
#-7 Sketeh | =] — .7 wy plane
- Hole 1 _g; .. ¥Z plane
#~[Z Sietch 2 ' .7 mplane
_[ﬁi tirror.1 A -‘ FartBody
—&y EdgeFillet | e 4 Pad 1
—By EdgeFilet 2 4B #- 7\ Sketeh |
— 42 shell 1 8 =[O Hole 1
0l Mirror 2 #~[A, Sketch 2
—Uf iy S
_i; EdgeFillet.
_if; EdgeFillet.2
—4F Shell 1
—[ﬁi tirror.2
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Scanning a Part

@ Select Edit > Scan ... Menu option

% |CATIA V5 CATPDGJA_Scanning_a_Part. CATPart]
: Windo

Ingett  Tools

TU Chrl+
w Bepeat Chrl+
Froperties Alt+E nter

Fart

=% partBody

|
rr?l Pad.1

#= 4 aletch |
-—@ Hole.1
#— sietch 2
—% hdirror.1
— &) EdgeFillet]
— &y EdgeFillet?

— & Shelll

_q kdirrar.2

Initial part
Copyright DASSAULT SYSTEMES 2002

@1

[~ - wz plane

.7 zZx plane

Use the Scan tools to navigate through the part
structure

Backward: goes to the previous feature in the tree
Forward: goes to the next feature in the tree

Starting feature: feature active when starting scanning

Last feature: last feature in the tree

Exit: when you exit the active feature becomes in work (it is
underlined in the tree)

& Partl

[ ... wy plane

To work again on the

r PartBady whole part, click the
=7 pad1 last feature in the tree
o . and select the Define
i in work option in the
'—@ gl contextual menu
#-[ setch2 (MB3)
— 'y Wi
— & EdgeFillet 1
— &) EdgeFillet? _ o
L@ shel The Mirror.1 feature is in work: you
= can make local changes
_q:‘fli hirrar. 2
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What is Parents-Children Relationship ?

The parents-children relationship provides an accurate view of genealogical links

between elements. We recommend you to use it before deleting elements

@ Fartl

[ . ¥y plane

. ¥Z plane Pad 1 Pad 2

. ZX plane
"_ PartBody
#—17 Sieten 3

_®' Craft 1

— & EdgeFilet 1

parents

T Fad.2

Pad 3
*—wafm Sketch.4

== @ Pads
#—7\ Sketens

SO
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@ Sketch 3

Sketch b
Sketch 4

i; EdgeFillet.1

@ Crraft.1

children
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Parents-Children Relationship

@ Activate the contextual @Select the Parent-Children
menu on the desired feature option
(here, Pad.1) Center Graph
Heframe [
-@ Part] Farent/Children...
[ e ¥y|plane
. yZ|plane
. ZH[plane

P The graph allows you to show all parents / children (MB3)
il SKeteh.3 Pad 1 Double-click a component to show/hide parents or
—@ Draft 1 children
— & EdgeFilet 1 ot
L 4 Fad.2
Sketch 4
*—mafm Sketch 4 @. Sketch 3
@ EdgeFillet 1
Draft.1
#—7 Suetons

SO

parents

children
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Parents-Children (Edition) (1/2)

Parent Children command lets you edit features
3l Partt !

[ s ¥y plane

Select the Parent/Children command
from the contextual menu

Center araph
i_m Sk Beframe On @ You get:
_@ Charmff Farent/Children...
B @ Edgel Define In 'wark Object Parents and Children
= Pocket 1
#— Sietoh 2 Fh Sketch.2
| & - | .
Wl sarort Bk Sketch.1—1}1 | “® EdgeFillet.1

*/ Chamfer.1

o Ok & Cancel |
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Parents-Children (Edition) (2/2)

Parentz and Children

Select the Edit command from the
fillet contextual menu

Ek Sketch2
i Sketch.1—17 1 Bhar i <P

*/ Chamter

LCenter (araph

Reframe On

Hide/S Iiii

- |

Show Parentz and Children

@ You get:

Modify the fillet radius then select OK

Edge Fillet Defintion

EHE| Edage Fillet Definition HE|

R adius: 10 = R adius: 20rnrn =
Objectiz) to fillet: Object(s) to filet: [EERD
Fropagatior: I T anigency j % Fropagatior: T angency j
[ Trim ribbons (] Trim ribbons
More: I ores» I
l/ N\
‘lﬁ Ok w Cancel I Preview I w Cancel I Preview I
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Cut, Paste, Isolate, Break

In this lesson, you will see how to cut or copy a feature and paste it onto a body and
you will also see how to isolate or break 3D geometry from their parents

*Cut/Copy and Paste (Drag and Drop)
‘Isolate/Break
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What is Cut/Copy and Paste (Drag and Drop) ?

Cut/Copy then Paste captures the node specified into the clipboard and either replaces (Cut) or
copies (Copy) the content into a different selected point in the part structure. The action is
interpreted by the system in a context sensitive manner. For example, if a pad is copied onto a
different sketch, the new sketch is used for the profile and information on extrusion limits will
be those of the pad. However, if pad1 is copied onto pad2, since this action has no real
meaning, it is interpreted as generically copying the clipboard’s content into the part. The effect
is to create another copy of pad1 (with its original sketch) in the part structure. This copy will be
placed after whatever node is currently the “In Work” node

Cut/Copy then Paste an be achieved by drag and drop. If the CTRL key is pressed during the
drag and drop, the action is interpreted as a copy

Copyright DASSAULT SYSTEMES 2002
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Cut/Copy and Paste (Drag and Drop)
-L‘ﬁl Part

L .
One way we .. wy plane i“mfm Sketch .4

can copy the
limits of the . yz plane 8 _@ Draft.1
circular pad to

ﬁ‘

apply to the [~ zxplane O — &y EdgeFillet.1

rectangular pad

is to work -_? FeESey ._@ -

within the Part Pad 1 ﬁ:ﬁ Skotch B

tree and use the . .

3rd. Mouse *_*} Sketch.3 :

button to Copy We can copy t_he draft by using

Pad.2 and Paste -‘EI Pad.2 another variation - 3rd. Mouse button
. to copy Draft.1 from the tree then

onto Sketch.3 i— ,} Sketch 4

select a vertical face on the
_@ Draft rectangular pad and 3rd. Mouse
' button to Paste

— &' EdgeFilet 1

A sketch 5 @ —E& EdgeFilet ]

Another variation . Pad 3

for the fillet - N
_® Draft.1 Keeping the CTRL *_wfi Sketch B
key pressed, Drag

with the 1st.,Mouse _@ Draft2 ‘

button to one of the

.—@ Pad.3

: base edges of the
2\ SketchB @H - rectangular pad
_® Draft 2

— 3/ EdgeFilet2
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What are Isolate and Break ?

Isolate is used when 3D geometry is projected into a sketch in order to be modified and used as
part of the sketch’s profile. Isolate duplicates the element since the original element cannot be

changed since other geometry depend on it

Break is used to divide an isolated element into two parts at a specified point (usually to use
one side of this element in the sketch)
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Isolate, Break (1/3)

@ Starting with the geometry @ Using the Trim and Break icon in the
below, we want to add a pad sketcher, modify the sketch as follows,
then exit the sketcher

_ Diameter 100

@ Create a pad with
P P = an length of 20

Intersection between the Added pad
pad and the sketch plane

Diameter 50
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Isolate, Break (2/3)

@ Edit the Sketch of the @ Exit the sketche_:r (Sk.etch.1) then, if necessary, Update
first pad then change the part. You will get:

the circle diameter to 50 éﬁj Bart] Update Diagnosis: Sketch.1 2]X]
I I I | Feature Diagnosis E dit I
o Ay P|Elﬁe The zelected sketch izn't walid for Ithe feature vouw want bo create, TR I
—..7 yz plane —I'DS:::::
" Zx plane
rf“_’? PartBody
= Pad.1
‘ *'w.ﬁi Sketch 1
-—il pad2
@ Select the Undo icon (may be ki Sketeh.2
several times) in order to come
back to diameter 100 2y @ Edit Sketch.2, then place the cursor on the yellow line then

select Isolate from the contextual menu
1 R

Diefine Selection Set

= | HidedShow

v Mark. 2 object b

Replace...

ﬂ& Auto Search
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Isolate, Break (3/3)

Create two Coincidence between the

isolated arcs and the cylinder then exit
the sketcher

.......

- LT}

---------

---------

AL LT

Edit the Sketch (Sketch.1) of
the first pad then change the

circle diameter to 50

............
---------

--------------

Exit the sketcher then, if necessary,
Update the part. You will get:
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Inserting and Managing Bodies

You will learn ways to manage Bodies using tools such as Assembling, Intersecting,
Adding, Removing, and Trimming bodies

*Inserting a Body
*Assembling/Intersecting/Adding/Removing Bodies
*Union Trimming Bodies

*Removing Lumps

*‘Replacing a Body

*Change Boolean Type
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What is Inserting a Body?

Using several bodies in a part allows you to design different step of a part without any
operations between bodies. You will be able to perform operations (add, assemble, remove, ...)
later. This method can be use when, for example, you create a mold part. You can create the
outside of the part in a body and the core in another one then you can remove the core from the
main part. Later it will be easy for you to separate the part and it core

'%|CATIA V5 - [CATPDGJA_Inzerting_a_Body CATPart]

n Start  File  Edit  Miew Tool:  Window  Help

[Jbject
@ Fartl Anriotationg L @ Parti
— <77 wyplane Constraints + — 27y plane
. Sketcher...
£7 vz plans @ <7 vz plane
| }. Auiz Spzken,
L7 i plane [ £ ziplane
Sketch-Bazed Features L
_ PartBodly _ PartBody
Drezz-Up Features L
Surface-Based Features » _ Bodyz
Tranzfarmation Features »
Boolean Operations L
Advanced Replication Tools L
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Inserting a Body

@ In order to insert a Body,

select the Insert -> Body
% | CATIA %Y V{ZAYPDGJA_Inserting_a_Body CATPart]
n Start File  Edit  View EEESSE Tool:  “Window  Help

'@ Fartl

i Anniotations
Constraints
— <7 vz plane
Y @ Sketcher. .
[ =7 zuplane }. Auiz Spstem...

— 2 partbody

Sketch-Bazed Features
Drezz-Up Features

Surface-Bazed Features

A body is added in
the tree

-ﬁj Boolean Operations
221 Partl
Advanced Replication Tools

Tranztorrmation Features

"

<7y plane
<7 vz plane

[ £ zxplane

_ FarBody
e

Copyright DASSAULT SYSTEMES 2002

You can work in the PartBody or in
Body.2. Top Switch from one Body to
another, select the Define in workobject
command from the contextual menu of
the desired body

@ Fartl

£y plane
— <7 vz plane

[ £ zxplane

— PartB

Center laraph

_ EBody. Reframe On
Farent/Childrer...

e
Define Inwork, Object
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What is Inserting and Managing Bodies ?

Assembling/Adding : If Body2 is Assembled or Added to Body1, the operation between the
bodies is a Union. The only difference between the two is that Assemble will respect the
“nature” of features. If Body2 contains as its first node a Pocket feature (permissible),
Assemble will see it as a Pocket and remove material from Body1. In this case, if Add is used,
the Pocket will be seen by Body1 as a Pad

Intersecting : The resulting material is the intersection between E— . r — -

the two bodies

Removing : If Body2 is Removed from Body1, the operation is —> . r —> ) I

Body1 minus Body2

Union Trim : The Union Trim is basically a Union with an option to

remove or keep one side or the other. In the picture on the right, the

purple face is selected to remove the right side and the blue face is I:> . r :> . I
selected to keep only the top side. For the Union Trim to work, the

geometry must have sides that are clearly defined

Remove Lump : All the above options work between two bodies.

The Remove Lump works on geometry within a specific Body. If a L

single Body has material that is completely disconnected, each ‘ :> ’
piece of disconnected material is defined as a “Lump”. The user can ’ ’
delete any Lump as a single entity even if the Lump is a combination

of numerous features
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Assemble With the cursor on Body.2, select
Assemble from the contextual menu

(MB3)
We want to assemble Body.2 L ,
@ Fart '_ Body 2 Selection Sets...
l‘ €14 Define Selection Set
=5
=] HidesShow

EI:IIj_'r'. 2 |:||:|iE=|::t A l E{TJ EE:E:E!FI'IHE!. ag

_
= Setch ]

AP Draft 1

R
Select OK in the Dialog box (@ Lol

Assemble | (% Urion Trim...

22l Partl AzzembleBody.2 @‘JHEWWELUMD---
.y plane After: IEdgEFi"EL'I
- Reszet Properties
D I - F
% Sketch 2 — - 2xplane L

o33 ParBaochy

Body.2 contains a ;
._EII e You get:

groove
#— 7 Sketch 1
— & Drait
_i‘; EdgeFillet
-2 Because Body.2 contains a
| groove which is a feature that
=2 Body.2 removes material, the result of

the assemble operation is also

removing material
Copyright DASSAULT SYSTEMES 2002 *'_szi sketch.2 g 163
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With the cursor on Body.2, select Add

Add from the contextual menu
(MB3)
We want to add Body.2 with L ,
PartBody ‘ & EdgeFillet |
& Parti =3 Body 2 .
| Selection Setz. .
'— an Define Selection S5et
Hide/Shaw

Eody. 2 object

-5 Sketeh | @ Select OK in the Dialog box
A Draft 1 Add T
& pani Add [Bodp.2
— . sy plane After:[EdgeFillet. 1
..’ yz plane ‘ @ 0K w LCancel I Reszet Properties
25 Sketch 2 —.7 wepl -
REne You get:
Body.2 contains a '_ FEfdiae
groove rill Pad.1
#— 7\ Sketch
— % Drottl Body.2 contains a single groove,
. - so it is appears as a solid (even if it
& EdgeFilet normally removes material). When
-—ﬁlﬁ Add1 you Add a Body, CATIA keeps the
._ Body 2 feat.u.re like it appears before the
addition.
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Remove With the cursor on Body.2, select
Remove from the contextual menu

(MB3)
We want to remove Body.2 =21 paq
from PartBody i
@ ot 7 Sketen
= ﬁf Selection Sets...

'_EI Fau Define Selection Set

| g
2 [5] Hide/Show

Body. 2 object

@ Select OK in the Dialog box

Renove —EIES)|

RemovelBiody. 2
Bfter: |P'a|:|.1

L You get: :
| e e, ¥y plane 9 w 0K ¥ Cancel I
o Sketche | ;

Reset Properties

r PartBody
&) Pad 1

#— 7% Sketch |

#— 7\ Sketch 2
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|nte rsect With the cursor on Body.2, select
Intersect from the contextual menu
(MB3)

We want to intersect Body.2 - Pad 1
with PartBody

.@ Pt f Sketch.1

. ¥y plane ‘_ B
=]
I

" [&] Hide/Show

Selection Sets. .

Define Selection Set

Body. 2 object

LZ3 skebn @ Select OK in the Dialog box
Intersect |
@ Partl IntersectlEn:u:Iy.E
. After: |F'a|:|_1

[ o xyplane You get:

#—7% Sreton 2

w Cancel I

Reset Properties

"_’ PartBady
@ Pad 1

#= cpern

"@ Intersect]
|
"_ Body.2

‘_@ Fad.2

& A speich2
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Union Trimming Bodies

We want to do an Union Trim
of Body.2 with PartBody

@ Partl

[ . Wy plane

[ . wz plane

% Zo

i} EdgeFilletl

@ Shell.2

58 vz plape You get:

wet Za plane '

"' FanBody

ID Shat 1

A Qleptoh 2

@’ Shell 1

r&@ @ Select OK
-—* Body.2

aft, 2
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With the cursor on Body.2, select Union
Trim from the contextual menu
(MB3)

| —@¥ shei1

._ Bodly.2 Selection Sets...

'n sh Diefine Selection Set

.....

&) o, (e Hide/Show

Body. 2 object

Select the Face to remove then the face n

to keep (Activate the corresponding
field before in the dialog box)

Trim Definition

Triri: |Body.2

Reset Properties

with: | FartB ody

Faces to keep: |'I Face
@ 0Kk | @ Cancel le\
i

T




Removing Lumps (1/3)

After certain operations, it may happen that some Lumps or Cavities appear in the

part. We need to remove them. The Remove Lump command allows you to remove
Lumps and Cavities

Pockets

Cavity

Lumps
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Removing Lumps (2/3)

With the cursor on PartBody, select Remove

Lump from the contextual menu (MB3)
3 Partf @ Select the Faces to remove field in the dialog

box Py Lump Definition [Trim)

— ...7 xy plane

- :
ielane T riri; E

w2 plane Faces to remoCe: Mo selection
i‘_ FanBmd.
: . : Facesz to keep:
T—@ = Define Selection Set
&

@P E & Cancel | Preview |
1 5] Hide/Show

Mo zelechan

—& s PartBody object » |.1 ¥ Remave Lump... |’
"_@ Facket e
#—m% Sketch.3 Bezet Properties
— & EdgeFillst 1
% Edgefilet? @ Select the two following faces belonging to
the lumps to be removed
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Removing Lumps (3/3)

@ In order to select a face of the cavity, place
the cursor on the cavity to be remove then

press the Up arrow key on the keyboard Using the small arrows, highlight one of the
cavity face

HEIE)

e To confirm the face selection select the circle

Trimn:

Faces ta remove: IR

Faces to keep:  |Mo selection

w Cancel I Prewview l

Copyright DASSAULT SYSTEMES 2002 170



Assembling a Set of Bodies (1/3)

Assembling a set of bodies (Multi selected via the

Ctrl key) is possible

Copyright DASSAULT SYSTEMES 2002

Using the Ctrl key, select
the three following
bodies to be assembled

Fart

e XY Plane
e YT plane
s ZHplane
o5 PartBody

*’@ Pad.1

5 e
t Pad 2

&) EdgeFillet |

&
\T:@ Pad.3
@ EdgeFillet 2

&) EdgeFilets .,



Assembling a Set of Bodies (2/3)

Copyright DASSAULT SYST

With the cursor placed on the last body, select the
Assemble command from the contextual menu

Center araph
Reframe On

Farent/Childres...

Crefine [n Work Dbject

Chrl+

Fazte Special...

Delete Del

Replace...
@ Local update E{:j Bzzemble. ..
Froperties Ak+E niker (% Add.

Selection Sets..

Define Selection Set

= | Hide/Show

Reset Froperties

Selected objects

Fart

e XY Plane
e YT plane

s ZHplane

o5 PartBody

*—@ Pad.1

o Body 2
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Assembling a Set of Bodies (3/3) |

{5 PartBody

#-F] paq

ﬂ.}"“ Assemble ]
'_ Body 2

e Select OK in the dialog box

Assemble K | @ Fad.Z
Azzemble3 Bodys @ EdgeFillet.]

After: |F'a|:|.'| o
) IﬂEar‘u::eII You get: Q& Assemble.?
= Body 3

T——@ Pad.3
=Y EdgeFillet 2

s
SF Assemble 5>

o Body 4

&) EdgeFilet 3
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What is Replacing a Body?

You can replace a body use in an operation by another one

83 Part1

—. PartBody
=_ Bod}f <

Fad.1
A Sieteh |
L

Trirn 1

r Body.3

-

A Sketch 3

Copyright DASSAULT SYSTEMES 2002

&3] partt

—.‘ PartBodly

r Body.2
Pad.1
7% Sietch ]

= Trm 1

7 Spetch 3

=- Body 3

r@ Pad.2

7% Sietch .2
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Replacing a Body (1/3)

Body to be @ Select the Replace command @ Select Body.4
replaced from Body.3 contextual menu
& Party
@ Fart1 . vy plane
[ ¥y plane — .27 vz plane
[ Pl e Z¥ plane
- ZX plane —. FartBody
—.‘ PartBody & Bod};i
Replacing =i Bod}; 2 Pad 1
body Pad.1 j
#— % Sketch.]
#~ Sketeh | 8% T 1
S04 Trim. 1 Body.3
BOd: B = 3T =~ [ @ Pad 2
IV Dekete Dl #—7 Sketch 2
tGep_lan::e... > "_ Body 4
r. Body 4 = 3l
._@ Pad 3 [
*— 2% Sketch 3

#-m;»i Sketch.3
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Replacing a Body (2/3)

@ Select the following face.
This face is the face that will
be removed during the Union
Trim operation

@ Select the following line in
the dialog box

Replace |
Replace: |Face Witk
Replace Witk
T T ABodu 3 Fart1.Body. 4
M Face, Mo zelechon Select OK
Replace |
Feplace: [Face Witk
[ ] Delete replaced elements and excluzsive parents :
Replace Witk
LT TAB odp, 34 Fart14Eody. 4%
- S - Ear‘u:el_l . wPad 2Face', Mo zelecton

[ ] Delete replaced elements and excluzsive parents

‘b w Cancel J
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Replacing a Body (3/3)

@ If necessary, update the part
by selecting the Update All

icon @
231 partt

You get:

—93% PartBody
r Body 2

Pad.1
=% Sietch. ]

r@ Pad.3

#% Spetch 3

=5 Sketoh 2
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Change Boolean Type (1/4)

@ The initial part is composed of three

bodies. Asserpble Body.1 to Part
Body.
@ Remove Body.2 from Assemble.1.You obtain
éij Part Remove‘1.
— 7 Wy plane
—7 vz plane @
Fart1
—7 X plane .~ phane
-— PartBody | 2 phne
Fad.1
— 7 7y plane
#—7\ Skefch 1 &8 Partiiod,
&Y EdgeFifst2 Lerdy
0@ Assemble] #-[, Sketch1
-— Body.1 — &) EdgeFilet?
- Fad 2 T5F Adsemble
#[7\ sketch 2 =93 Body 1
=% Boqy2 Pad 2
=] Pads #-[\ Sketch 2
#-[7, Sketch3 =83 Remove |
I
-— Body2
- Pad.3
#-[\ Sketch 3

178
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S8l Partt

Change Boolean Type (2/4) o sy plane

— 7 ¥z plane

— <7 Z¥ plane

=33 PartBody
#-F] Pad.1

— &) EdgeFillet 2

- Assemble 1

#-3 Body 1
r(ﬁﬁ t Center Graph
*‘ Eo Beframe On

@ | Hide/Show

Click with the right button mouse on E.

Remove.1. In the contextual menu, b :
‘arent/Children...

select Remove.1 object
Define In Whark Object

N ou Cirl+%
Copy Cirl+C
% Paste Chrl+
Paste Special...
Delete Del
Replace...

Selection Sets...

Define Selection Set

Remove.1 object Change Tao Azsemble
@ Change Ta Add
Choose now the new operation. For Beorder...
example, click on Change To o

Assemble.
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Change Boolean Type (3/4)

@You obtain :

S8 Part]
— 27wy plane
— 7 Yz plane
— <7 Zx plane
=3 PartBody
#-3) Pad 1 @ _
_ Change now Assemble.2 to Union
— &) Edgefillet 2 Trig. You obtain :
=58 Assemble. ] S Part]
-3 Body 1 - %y plane
r;@ Assemble 2 — <7 Y7 plane
L_ Bocly2 — <7 zv plane
=] Pad3 =—3 PartBody
#-[7 Sketch 3 #-3] Pad.i
— &) EdgeFillet 2
=55 Assemble
N #-3 Body 1
=89 Iim.1
L_ Body?
- Pad.3
#-[7\ Sketch 3
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Change Boolean Type (4/4)

@You can edit Trim.1. For instance,

select the cylinder's top face as the
face to keep. You obtain :

5§ Part]

— 7 Wy plane
— 7 vZ plane

— 7 X plane
l— PartBody

&) Pad.
— &) EdgeFillet.2

l—%ﬁassembleﬁ
Bodw

t Body?
Pad.3

[\ Sketch.3
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Multi-Model Links

You will learn ways to use Multi-model links to help propagate design changes

*Establishing Multi-Model Links
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What are Multi-Model Links ?

The concept of working within an independent “Body” and then having the ability to Add,

Remove, or Intersect this Body with our “Master” PartBody gives us this added modeling
flexibility

There are different ways that the independently modeled Body
can be assimilated into the PartBody

éij Farti

[ e ¥y plane
-~ vz plane
... ZHplane
@ Parto ‘"— PartBody
[ e XY plane ‘_@ Tadﬁ
— S blane # Sketch.|

-
— .57 71 plane ‘ Result of PartZ_FartBody

o {3 PartBody ’ 2ol 1

‘_@ Padl
*—ﬁm Sketch. 1
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Establishing Multi-Model Links (1/3)

@ In a CATIA session you have two

separate parts

5@ Fartl

.~ vz plane F

s ZH plane

"_ PartBody /
= Pad1

g
#— 7 Syeteh |

'@ Fartz

e XY plane

. ¥Z plane

{3 PartBody

r@ Fadl
#—{ A Sietch |

Copyright DASSAULT SYSTEMES 2002

O,

Using the Contextual Menu, copy
the PartBody of Part2

'@ Fartz

[ e ¥y plane @ Place the cursor on the PartBody
— I s blane of Part1 then Select Paste Special

from the contextual menu
[ et 2% Plane
g ‘ 3 party

e -

Center Graph e Wy plane
I—é Beframe On .~ vz plane F
! Farent/Children... | =

. ZHplane /
Define In'wark Object r PartRorty
""1 =

Center (araph

bl

Beframe On

| Farent/Children. .

@ Paszte Chrl+4

Define [n work. Object

e, Ctrl+
Copy Chrl+C
% Paste Chrl+f

FPazte E_il:lE!I::iEIL..
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Establishing Multi-Model Links (2/3)

In the dialog box, select
AsResultWithLink and the Paste

‘\ button, then select OK

Paste Special

O et il | R

@ Fartl

"'_ PartBody

"'@ Fad.1

@ Part1 becomes:

—

7

#—\ Sietch | @ In Sketch.1 of part1, create a

distance (10mm) between the

"_ Result of Partz_PartBody circle and the copied cylinder then

) soid1
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exit the sketcher
Pl M
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Establishing Multi-Model Links (3/3)

Now, in Sketch.1 of part2, create a @ Part1 becomes:
diameter constraint of 50 then exit
the sketcher éij Part]
o Wy plane
- yZplane
... zx plane
r PartBody
""@ Fad.1
With Part1 active, select the # 0} Sketeh.
Undate grsgron r Result of Part2_PartBody
O ol 1
2=l Partl
@ i You get:
[ e ¥y plane
- yz plane (\
e Z¥ Plane ‘
"" PartBody
"@ Fad.1
#— 7\ Syeteh |

r Result of Part2_PartBody

(20 said1
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Sketch Selection with Multi-Documents Links

Pod Defintion —__EE|

It is now possible to copy and paste with link a e My

sketch from a document to another one G " =l
Length: 20mrm ﬁ
Lirvait: Mo selection
— Profile

Multi Models Link_CATPart
N - Selection: | Sketch.1 @I

[ ] Mirrared extent

Hewverze Direction I

& 7:plane . Mores> |
iF:IE”TE:':”j:""' \ ak. o Cancel I Preview I

r J
| ]

'L— ﬂ Sketch.1
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Sketch Selection with Multi-Documents Links (1/5)

You can copy a sketch in a document then paste it into another document keeping
the link with the first one. You can use this copied sketch and in case of modification
of the original sketch the document in which the copy is used will be also modified

After loading a part containing a
sketch, start a new part using You get:

the File + New command [$]CATIA V5
=0 Edit

EiE.".-'-.' lnsert IIIIIII|E Start  File  Edit  “iew |nzett Toolz window  Help

INEB@ & BE&o e iyl

Crl+M

iﬁ‘i FartZ E’
- 3y plane
Lizt of Types: =
EA
Ern;essLibrar}l j @T
roduct
Ziphdill bl @v
Selection: 5l
|Part
Window
@ or | @& cancel| =)
=N ' L
@ Display the two parts Tile Horizantally &
using the Window + Tile Yerticaly b/ |
Tile Horizontally
command S A
1 Mult_Mode. Part — o
1 Mulb_Mode..Far e — _ a - T—.
s Hd QLM S weBs'a ! 2.,
[v 2Panz o T = o
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Sketch Selection with Multi-Documents Links (2/5)

You can copy a sketch in a document then paste it into another document keeping
the link with the first one. You can use this copied sketch and in case of
modification of the original sketch the document in which the copy is used will be
also modified

With the cursor on Sketch.1 in @
the tree, select the Copy
command from the contextual

In the second part, place the cursor on
PartBody, then select Paste Special

from the contextual menu (MB3)
menu (MB3)
Farti gﬁj Farts
— 2 Xy plans —<7 Wy plane
. yZ plane —.=7 yz plane
— ... Z¥ plane |~ zplane
=% partBod % papgr
I T Center Graph
t_@ Sleatrh 1
Center Graph ‘ Baframe O
Beframme O T

Define InWork Object

Defirne In'waork Object ﬁﬂ Cul

Crl
Nt Ctrle LCapy Chl+C
Chl+C [% Pazte Crl+

Chrley @
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Sketch Selection with Multi-Documents Links (3/5)

You can copy a sketch in a document then paste it into another document keeping
the link with the first one. You can use this copied sketch and in case of

modification of the original sketch the document in which the copy is used will be
also modified

Select AsResultWithLink in the @ Expand Sketch.1 in order to see what
dialog box has been copied (by selecting +)

Paste Special E

@ Pazte ek document
~ (AsResulbwithLink
() Pazte with link

&3 Part2 53] Part2

—7 xy plane L7y plane
@ 0k | @ Cancel | —<7 vz plane L7 w7 plane
—7 ZH plg e I plane

= partBody =5
@@ Sketch 1

FartEod

= Sketch.
#—L. Absolutesus

I—E‘E‘j Ciatum.
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Sketch Selection with Multi-Documents Links (4/5)

You can copy a sketch in a document then paste it into another document keeping
the link with the first one. You can use this copied sketch and in case of
modification of the original sketch the document in which the copy is used will be

also modified

®

Copyright DASSAULT SYSTEMES 2002

Create a 20mm height pad using
the copied sketch

-

In the first part, modify the sketch as

follows

:) |

-

O

)

I{

@)I,—P
A

:
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Sketch Selection with Multi-Documents Links (5/5)

You can copy a sketch in a document then paste it into another document keeping
the link with the first one. You can use this copied sketch and in case of
modification of the original sketch the document in which the copy is used will be
also modified

To take the modification into account in the second part (the
one which contains the copied sketch), place the cursor on
Part2 then select the Part2object + Update All Links

and .
: i“i You get:
i FPart? Center Graph

— Xy plane Reframe On
— 7 vz plaﬂe Farent/Children... ‘
7 7w |CJ|EU'“|E Define [n 'Work Object
i@ Patboty P oo e N N
o) radl = | Hide/Show
=— 7\ Sketch.1

Sunchronize All
#-il_ Absolutesxis

Lﬁfﬂ Ciaturn. T
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Additional Information

The different Paste Special options:

As specified in Part document: The
copied element can be modified

. and has no link with the original
= . .
Ledte Spoaa K E one. The original element is
@ Paste Az zpecified in Part document duplicated
. AzResultw/ithLink,
(O Paste with link

—> AsResultWithLink: The copied
element cannot be modify (it is a
datum)but in case of modification
of the original element, the copied

@ 0K w Cancel one is updated
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Scaling

You will learn how to apply an affinity to a part with reference to a point

*Scaling/Affinity
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What is Scaling ?

A scaling is a part transformation which is calculated by selecting a reference point and by
entering a ratio

The system computes the distance between all the points of the outer skin of the part
and the reference point, then these distances are multiplied by the ratio to get the new
distances between the reference point and all the point of the new outer skin
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Scaling/Affinity
@ Select the Scaling icon :@ @ Modify scaling ratio then

select OK

Scaling Definition E
@ Select the reference
point Reference: [

R atic: m E

@ 0k | & Cancel |

@ Partl

F atio: I1 E [t yzplans

@ 0k | & Cancel | _,_ ooy

You get:

@ EdgeFillet1

==X zealngl

=
Fatio

= Open_hody.1

ﬁ . . 1 = " Pgint1
You can also resize a body in relation to a face or plane by

selecting it instead of a reference point. The body will scale
with it. You will obtain an affinity
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