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About this course

Objectives of the course

Upon completion of this course, you will be able to:
-Use 3D reference Elements to create a part

-Create advanced Sketch-Based Features

-Apply Advanced Dress-Up Features

-Design using Boolean operations

-Share Designs by working in Multi-Model environment
-Analyze Parts

-Annotate Parts for review

Targeted audience
CATIA V5 Mechanical Designers

Prerequisites

Students attending this course should have the knowledge of
CATIA V5 Fundamentals, Getting started with CATIA V5,

Part Design Fundamentals

ketcher,

‘ 1.5 Days
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Using 3D Elements to Create a Part

You will learn how to use 3D elements to create solids based on

& Introduction to Using 3D Elements to Create a Part
& Local Axis

= 3D Wireframe Elements

&= Holes/Pads not Normal to Sketch Plane

& Creating Pads and Pockets from Surfaces

= Surface-Based Features

= 3D Constraints

& Using 3D Elements To Create Parts Recommendations
& Using 3D Elements to Create a Part: Recap Exercises
= Angle Bracket

= Sum Up

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES



Part Design

Introduction

Part creation is frequently based on 3D wireframe
elements like lines or planes or on surfaces :

You will see how to create 3D wireframe elements and
how to create local axis used to position geometries.

You will see how to create solid based on existing
surfaces and how to position 3D geometries with
regards to planes or surfaces.

Copyright DASSAULT SYSTEMES
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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

3

Point created in the local
coordinates system

Copyright DASSAULT SYSTEMES
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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 define point coordinates with respect to a local axis rather
than to the absolute coordinates system

@ Select the Axis @ Select the local axis

System icon origin point @ Select the OX direction

L ~

(2)
L
! Ty
— e, PR
(3)
@ Select the OY direction @ Select OK in the dialog
box
Axis System Definition | 2]
Bxis swskem bvpe: |Stan-:|aru:| LI
origing {Poink, 1
tigint |Pain You get : 0N
e % awist !5ketn:h.?'l,Edge.2 [ ] Rreverse - [ &
] T ¥ axis! |Sketch.7\Edge. 3 [ Reverse
Z axis: |C-:n:ur|:|inates [ ] Reverse s
o Current  Right-handed Mare, ., I - -
(4) (5) 1 & cancel I
-
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It is possible to create a local axis in order to define local coordinates. For example,
it is, sometime, easier to define a point coordinates with respect to a local axis
rather than to the absolute coordinates system

@ Set the axis system As the @ Using the Point function (Coordinates options), create
Current one with the a point with X=0, Y=0 and Z=100
contextual menu
Point Definition [ 7
@ Bart] Paink type: |C-:n:|r|:||nates ;I
— % w plane = IEImm E
— . vz plane i |Elmm
— . zn plane 7= |1l00mm =
T=Aziz Systems Reference
Bz Sestern. [ZaTTg\H D= ault (Origin)
e @ CK I o Cancel I Preview l
@ Local Update
Replace..,
hxis System. 1 object Cefinition, .. -« N
2 { ) Deactivate 1 e
E Isolate
n g Change geometrical set. ..
E] = L
% Lpgr ade . .
£ M | You get : J
(8]

Copyright DASSAULT SYSTEMES 11
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Local Axis-System Setting (1/3)

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

@ Select Tools -> Options

[%:|CATIA ¥5
Start  SmarTeam  FEle  Edit

fm Formula. ..
Image L4
Macro k
Litility, .,

Shiou ¥

Hide »
In Wiork Chiject g

Parametetization Analysis. .,
FarentyChildren..,
Cuskomize. ..

Yisualization Filters. ..

TR

Copyright DASSAULT SYSTEMES
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Local Axis-System Setting (2/3)

@ In the Options dialog box, select Infrastructure > Part Infrastructure > select Part Document tab

T 2%

. T Cptions General l Disp

- b Gerieral ‘when Creating Ba

@ Select the Create an Axis
System when creating a

new part option

EE Compatibility

; & & E |
B b arameters and Measire [ Create an ordered geametrical set

-5 Create a 30 work 3
.':aDewces and Yirkual Reality L Create & 3D work suppor

2 iDisplay the " Mew Part’ dialog box

Infrastructure

Hybrid Design
[] Enable hybrid design inside part bodies and bodies
‘When created, locate wireframe and surface elements

EMateriaI Library

Catalag Editor @ Inabody O In & gadmetrical set

[ Enable hybrid design For parameters and relations inside part bodies and bodies

1 DELMIA InFrastructure
ﬁ‘:SD Annotations Infrastruc
HCollaboration Infrastructy
Mechanical Design

- Shape

i
2 oa
@Select OK — w5 o f] 9 e

Copyright DASSAULT SYSTEMES
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Local Axis-System Setting (3/3)

@ Select the File -> New
command

Skart

Chrl+0

Copyright DASSAULT SYSTEMES

Double click on Part in the dialog

box

=T
ProcessLibrary

Product j
Shape =
Selection:
|F'art

@ 0K ] ﬁCanceIl
-

The local axis is
automatically created:

f
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3D Wireframe Elements

You will learn more about 3D wireframe elements and how to use them to
construct your part.

Reference Ele... B

Copyright DASSAULT SYSTEMES
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What are 3D Wireframe Elements ?

In the Part Design workbench, you can create points, lines and planes without using
the Sketcher workbench but by using the “Reference Element” toolbar.

Points ,lines and planes created using reference toolbar are 3D elements can be used
for reference purpose.

For Instance, you can use this toolbar to create a plane at an angle ,and sketch on this
plane when existing surfaces of the part do not provide an appropriate sketch plane for
the creation of a feature.

You can use the 3D reference line to create a pad in a direction other than the direction
normal to the sketch.

3 Partl
The Specification tree: The Specification tree: <7 %y plane
When Points and lines When Points lines and 7 yz plane
are created in sketcher planes are outside the 27 7x plane

workbench using profile

sketcher workbench using
toolbar.

reference elements toolbar

Point and line
created in sketch

Point and line created
using reference
elements

Copyright DASSAULT SYSTEMES
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3D reference elements are used mainly to reduce the impact of deletions and
optimize the designing of parts and their modifications. They are used to ensure
consistent parent children relationships.

First case -

Create a sketch on the top face of
Base Pad. Constrain the sketch
completely using the edges of the

o 4 Pad. Using this sketch a Upper Pad.
Create a Base Pad =

from the sketch
N g Create a sketch on the top face of

shown.
Upper Pad. Create a Pocket

Create the holes on the top face of
the Upper pad. Dimension the holes
with respect to the Pad edges.

Copyright DASSAULT SYSTEMES
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3D Reference Elements (2/4) Student Notes:

The upper pad is dependent The Pocket is dependent on

on the Base Pad. the Upper Pad.
Now when we try to delete the Upper g g

Pad, an update error is displayed.

beeie 23 [ —

Selection i :
Parent_Children_RelationshipiBody, 3\Pad. 1 i . _— 1

v h You need to modify the e avig definition to solve these problems., E

i solutedeiz  Irvalid or empty input element, [n the contestual menu for iz sketch, select Change Ske.. |
Parente v Face.l & face, an edge, or a vertex iz no longer recognized : Resolution contest feature iz deleted. i
[ Delete exclusive parents  [¥auneedto modiy the absalute asis definition to salve these prablems. |
Children e
(o fildren | /1Y _Mare =5 | On deletion of Parent feature, the children

Agaregated features are affected.

[ Delets aogregated elements

|'ﬂ ok ] ﬂCance_Ij

Copyright DASSAULT SYSTEMES
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3D Reference Elements (3/4)

Second case

Create a Base Pad from

Top Reference Plane__ the sketch shown.

P Create a ‘Sketch’ for ‘Upper Pad’ on
- Y the bottom reference plane.
E\\\ /> Dimension the Sketch with reference

to standard Planes. Create ‘Upper
Pad’ using this ‘Sketch’.

Bottom Reference Plane

/\ Create a ‘Sketch’ for ‘Pocket’ on the
‘@ top reference plane. Dimension the
&% Sketch with reference to standard
Planes. Create ‘Pocket’ using this
\W/ ‘Sketch’.

Create the holes on the top face of
the ‘Upper Pad’. Dimension the holes
with respect to the standard Planes.

The sketch created is independent of the parent Pad but is created with the help of reference
elements

Copyright DASSAULT SYSTEMES
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3D Reference Elements (4/4)

The upper Pad Sketch is created on reference The Pocket Sketch is created on reference
Plane and independent on the Base Pad. Plane and independent on the Upper Pad.

On deletion of the first feature Uppel\

Pad, the pocket is not affected. —

€“»
W

So parts created using reference elements
are more stable.

The upper pad is created on Reference
elements and is independent of first feature.

Copyright DASSAULT SYSTEMES
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Creating 3D Wireframe Points

In the Reference toolbar, select Point
by clicking on the icon

Reference EL.. E3

J@/_,:.

Notice that you can choose from several
options from the drop down menu

Point Definition [ 2] %]
Foink type: |On plae j
Plare: Coordinates

N CLIFvE:
H: o plans
N s irtAre
W Circle [ Spuers center
Targent on curve
Moforonos {Retyeen
=aink: Drefaul: (ragn)
Projection

Jurface: |Defaul: (Mone)

|ﬁ o I & Cancel | Freview |

Copyright DASSAULT SYSTEMES

@ A dialog Box is displayed

Point Definition

Poink bvpe: |C|:u:ur|:|inates

= [Em

mmmug

M= !I:Imm
Fi= ililmm
Feference

(=ITTn 1 D=Fault (Origing

@ oK l @ Cancel | Preview |

— <=7 Xy plane

— <=7 7¥ plane

ir PartBody
¥ = Point.1;

- = Poinil.2:

1
| 1 The created point appears
27 p£plane ! under part body.
|
1

STUDENT GUIDE

Student Notes:
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Creating 3D Wireframe Lines

In the Reference toolbar, select @ A dialog Box is displayed
Line by clicking on the icon
Ling bype :IPl:uint-F‘l:uint *:I.

o reEE Notice that you can
@g Point 1: e e dlaly \ choose between

Point 2:  |Mo selection several types of line

Support: |Default {Mone)

. Point-Poink
Start: | Omm = Paint-Direction
_ anglefMormal b curve
Up-to 1: |Nn:u selection Tangent ko curve
Maormal to surface
. =]
End: I tmrm [ Bizecting

Up-to 2: |Mo selection
The created line appears under

Length Type
part body d“e_tf’_h_VP_”_d_’]%t_uf‘E - @ Length ) Infinite Start Paint

() Infinike ) Infinite End Paint

| 1
1 1
| | | L] Mirrored extent
' <=7 ¥y plane
E — .~ yz plane E @ ot ||® cancel I Brevien |
1 1
' 77y plane
(ulj 1 . 1
| =~ 33 Par Budy |
4 1 . 1
2 ! T‘ = Ppint.1
2 1 . 1
g ! = PoinlL.2!
£ ! .
g Lo _/ line.1 E
8 1 1

Copyright DASSAULT SYSTEMES 22
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Creating 3D Wireframe Planes
@ In the Reference toolbar, select @ . L
Plane by clicking on the icon A dialog Box is displayed
Plane type: |Offset from plane M

/ @ Reference; (HlE=CiCTaa ) \

Offset: m @

Notice that you can

Reverse Direction | choose between
[ Repeat object after OK several types of planes
| @ oK & cancel | preview |l [Offset from plane

anglefMormal to plane

Through three poinks
@ The created plane appears in the part Through two lines
body because of hybrid nature Through point and line
Through planar curve
Marmal ko curve
Tangent to surface
a% | Partl Equation
| Mean through points
~ xyplane  EETSIEEEEEEEooooe-
— .7 yZ plane
8 — .7 ZX plane
2 r PartBody
5
2 f Plane.1
<
z Offset
8

Copyright DASSAULT SYSTEMES 23
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Using 3D Wireframe Elements to Create a 3D Curve

Poirt type: |Coordinates | -4
x= [ =

y=  |Omm b4

i |I:Imm E

Reference

(=0T g1 Cr=Falk (Origin
: =
@ oK I o Cancel l Preview I

@ You can create points according to their coordinates

by using the Points tool in the Reference Element tool
bar

O

Create the 3D curve by using the 3D Curve tool in

. the Free-Style workbench
This curve can now be

used to extrude a rib or
create a slot

Copyright DASSAULT SYSTEMES
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Holes/Pads not Normal to Sketch Plane

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

Copyright DASSAULT SYSTEMES
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What are Holes/Pockets/Pads not Normal to the Sketch Plane ?

Pz

==

Some Key Points:

*  When creating a hole, a pocket or a pad, the
default result is perpendicular to the sketch
you have selected to get these features

» ltis possible to define another direction. You
specify it in the Direction field

» The selected direction must neither be in a
plane parallel to the sketch plane nor in the

same plane
‘L!mii Mo selection Limit __—pereterto— \
— Profile/Surface ———Airactiaon \\
Selection: [Sketch | i [JNormal o proflle )
[ Thick \Deference: [Noselection g

s y T /

Eeversetide | MK_/
[ Mirrared extent Thickness] -|| L, E

Rieverse Direction | Tl1i-?lfness'2'|2""'”"

[ Meutral Fiber [ Merge Ends
<<l ess |
[8]3 @ Cancel | Preview |
-

Lirit:  |Mo selection
Offset: ||:Irr|rr| — Pozitionning Sketch
i =S Bottom

Fleverse_l lat _ll
[ JiHarmal ta suface el [T

Mo selection N
@ Ok I o Cancel _I F'ievie'.f-.-_l
.

STUDENT GUIDE
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Holes/Pockets/Pads not Normal to Sketch Plane &=

@ If a Pad or Pocket, select Select the abbrooriate ) . o
Profile sketch to be used ; pprop Fo!‘ this geomet“ry, modify d?’flmtlon
icon to include type “Up to Plane” and
select
@ Pad Definition 7IX bores> |
’/’Q — First Limit
Type: IUptD plane :J @
Cch Lirnit:  fFace.]
anges Offset  [Dmm = De-Select
the : »
. : Normal to
extrus|on —PerlIE,"Sur‘face —————— ’
directi N T Sketch
irection Selection: |Sketch.2 5 and select
O Thick reference
Peverse Side |
Pad a\,\m”mdmm
B Fewverse Direction ] t
imension ﬂ
Mores> | T E
@ Cancel |  Preview | ['oselection

You get:

N

lect limi =)
Select t Selediun:|8ketch.2 @
surface on part

[ ] Thick
/ Reverse Sids |
[ Mirrared extent

2 . . 5 = [« ]
Feverse Direction | Thickness? |2mim

[ Heutral Fiber [ kerge Ends
<<tless |

@ 0K I & Cancel | Preview |

Copyright DASSAULT SYSTEMES
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Do It Yourself (1/3)

Part used: Pockets_Not_Normal_to_sketch_plane_Do_It_Start. CATPart

« First, you will design a Hole along a direction provided to you.

»

Create Hole
on this Pads
face

Create the Hole
along this direction

¢ Locate the sketch for the hole on Pads face and constrain it with the planes and as shown:

Copyright DASSAULT SYSTEMES

STUDENT GUIDE
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Copyright DASSAULT SYSTEMES

28



Part Design

STUDENT GUIDE
Student Notes:
Do It Yourself (2/3)
¢ Create the Hole along the direction shown.

Extensian | Tvpe I Thread Cefinition I

Up To Mext j

Diameter :|1':'l'l'll'l'I e ﬁ

Ciepth | IEIII.EIlSrnrn .

Limit s [Mo selection  Puasitioning Skekch

Offset ; |':"T"TI = Fﬂl

— Direction Bokkom

Reverse I |T| immied
[ ] Mormal to surface Anale : | 120dag
Directinn_FDr_Hn@
@ oK

8 This Line is provided in the
2 Geometrical set
5
3
g
Copyright DASSAULT SYSTEMES 29
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Do It Yourself (3/3)
¢ Now you will create Pocket not nhormal to sketch plane.
¢ Insert Body.2
« Use following sketches provided in the Geometrical set:
+ “Sketch_For_Pocket” as profile for the pocket and Sketch For Pocket
# “Direction_For_Pocket” as the direction for the pocket -
? Pocket Definition ) 21 x|
I —First Limik —Second Limik
Twpe: (W] ane ;I Tvpe: IDimensinn j
Er Lirnit:: Flane. 2 Depth: |Dmm E
Cffsek: |':"T"TI Lirmi: [Mo selsction
—ProfilefSurk — — Direcki
Selectidy |Sketch_For_Pocket @I Mormal ta prafile
[ Thick ence:! | Direction_For_Poc
| Reverse Side | — Thin Pockek
Ii [ mirrored extent Thickness1 | lmm
« Now you can apply tri-Tangent fillet to the Pockets and Pattern them using Circular pattern.
« Finally, assemble this body with the part body.
':é e |
3 Pockets_Not_Normal_to_sketch_plane_Do_It_End.CATPart
Copyright DASSAULT SYSTEMES 30
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Creating Pads and Pockets from Surfaces

You will learn how to create Pads and Pockets from Surfaces

Copyright DASSAULT SYSTEMES
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How to Create Pads and Pockets from Surfaces ? &

You can extrude surfaces in any direction. Images below show you how to create pads from

surfaces. The same method can be applied to pockets.

Up to Plane

Copyright DASSAULT SYSTEMES

\

——=

Up to next

Up to Last

Pocket from a Surface
(Up to Plane)

STUDENT GUIDE

Student Notes:
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Creating Pads and Pockets from Surfaces (1/2)

@ Select the Surface to be extruded.

@ Select the Pad icon. #J

The Pad Definition dialog box
appears. Select the “Up to surface”

limit and the surface of your choice.

According to the example, you can
use another limit type (Dimension
limit, Up to next, Up to last, Up to
plane ...)

Copyright DASSAULT SYSTEMES

&

e | imit:  |Extract 2

Pad Definition [ 7] x]
— First Limit
Type:  [Upto surface =
Offgat;  [Jmm E
—Profile/Surdace
Selection: |E>_ctract.1 Fﬁ‘.
] Thick
Feverse Side ]
[ Mirrored extent
Rewerse Direction I
@ ok | |WtencEr]  Preview |

STUDENT GUIDE

Student Notes:
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Creating Pads and Pockets from Surfaces (2/2) G0

@ Expand the dialog box. Click the Reference Field and select the extrusion direction.

Enter the first and the
second limit values and click
OK to confirm.

Copyright DASSAULT SYSTEMES
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Do it Yourself

tey Part used: Pad_from_Surface_Do_It.CATPart

« Create a Pad from the ‘Fillet’ surface in the ordered geometrical set.
« Create a pad upto XY plane and
¢ Use direction as XY plane.

= £ Ordered Geometrical Set.2|

Surface to Pad

XY plane

Copyright DASSAULT SYSTEMES
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Surface-Based Features

You will learn how to create advanced types of Surfaced-Based feature: Split,
Thick Surfaces, Close Surfaces and Sew Surfaces.

-

Copyright DASSAULT SYSTEMES
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What is a Surface Based Feature and When to 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 EB

Splitting Elerment; EE:-:truu:IeJ
@ o | ﬂ:cama]'

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

ThickSurface Dehmtion 2] |

First Offzet; |'I i E

Second Offzet: m E
s
\ Object to offzet:|E xtrude. 1
Reverse Directi-:nrﬂ
@ 0k | @ Cancel | Preview |
F -

Copyright DASSAULT SYSTEMES
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What is a Surface Based Feature and When to Use It (2/2) ?

* Close Surface: Used to take a closed surface
and turn it into a solid.

ClozeSurface Definition EE3
Object to cloge: ETrim.E

@ 0K | & cancel]

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

Sew Surface Definition [ 2| |

Chject to sew: ¥

Mulki-sections Surf

Faces ko remove: |N|:| =electian

4 Intersect body

= Simplify geormakry

o Cancel I

Copyright DASSAULT SYSTEMES
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Split

@ Select body to be split

i3 |Part3
o XY plane
2yz plane
2N plane
--’ PartBody

#JPad.1
*’_.:i Skelch 1
-|rm«i Sketch.2
L

@ Select the splitting
element
split Definition [ x|

Splieting Elerment: |Extrude.1
4 & Cancel I

An arrow pointing to the material
to keep appears. Click on it to
reverse the direction if needed

Copyright DASSAULT SYSTEMES

Select Split icon
@
s o

% |Part3

rﬁ;@} PartBody
Pad.1

-5 gketch 1

R

'|"wa Sketch.2
tﬁ’ Extrude.1

o)

G Split.1

~/You can split a body with a plane, face or surface. A typical use is
where the internal structure must be trimmed and associated to an
outer aerodynamic shape to allow rapid future change.

STUDENT GUIDE

Student Notes:
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Thick Surface

@ Select the surface to be
thickened.

@ Enter the offset thickness values.

Thicksurface Definition Ed |

First Offset; [ 25mm| =
Secand Offset: | 14mm =
Object to offset: |Extrude. 1
Reverse Direction I
@ Ok I <3 Car_q:el_l Fresig I
i

Second thickness value.

First thickness value

Copyright DASSAULT SYSTEMES

N4

@ Select the Thick
Surface icon.
I ldo

®

73 Part3

r PartBody
":f Sketch.1

t " Extrude .1
@ThlckSurface 1

@“‘-yThe resulting feature does not keep the
color of the original surface.

STUDENT GUIDE

Student Notes:
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@ Select Close Surface icon Select surface to be closed

Surface-Based Fe... F1
CloseSurface Definition
Ohject bo close: IT”“" 3
S Cancel |
Closed Surface appears in

specification tree

@part2

— “ Xy plane

i‘f PartBody

CloseSurface.l1

i'B-od}'.Z

Copyright DASSAULT SYSTEMES
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Student Notes:

Sew Surface

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

Sew Surface Definition 2] x|
Surface-Based Fe... B3 )
e
J o] g
[T n :fg:) ¥ Faces ko remove:lND R @l

[ ] Intersect bady

' Simplify geometry

@ The Final solid is as follows S

3 Partl

— . xy plane An arrow pointing to the material

| to keep appears. Click to change
Yz plane the direction if needed.

— ...~ Zx plane

Two options are available in the Dialog Box :

and . After clicking
on the Intersection option, the Surface will be glued
to the existing 3D Solid even if this Surface
intersects the Solid.

-" PartBod
:@ Pad 1:'r

fmfi sketch.2
“ Point.1

S Filll

n CowSurface. 1 >~/ Sewing means joining together a surface and a body. This capability

consists in computing the intersection between a given surface and a body
while removing useless material

Copyright DASSAULT SYSTEMES
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Do It Yourself

Split and Thickness
surfac

y -

T

Sewing Surface

\Q

» Using the “Split and Thickness” surface create a
Split of the left pad and then create a Thickness
from the same surface (3 mm thick)

+ Use the Sewing surface to create a curved surface
on the end of the part using Sew

Copyright DASSAULT SYSTEMES
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Student Notes:
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Student Notes:

3D Constraints

You will learn how to use 3D constraints

Copyright DASSAULT SYSTEMES
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What is a 3D Constraint ?

A 3D Constraint is the same as any other constraint only that 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

T @ >[—r—. % Reference constraints are shown in

l’ é 5 parenthesis and cannot be modified
v |

They are references because there are other
constraints that are constraining the geometry

Normally, 3D constraints are modifiable and can be linked and driven as
others are in the Sketcher

Copyright DASSAULT SYSTEMES
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Student Notes:
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STUDENT GUIDE
When to Use 3D Constraints ? Student Notes:

They can be used whenever you have 3D geometry that you want 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

Copyright DASSAULT SYSTEMES
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Student Notes:

Creating 3D Constraints

@ Select the Constraint icon and create a constraint between the left side face
and the hole on the left side of the part

=

Now, Create one more 3D constraint between the
same face and Hole on right side

-/ The first dimension created was not a ‘reference’ dimension. No
Parenthesis were on the value. The second dimension was a
‘reference’ dimension because the sketch of right side hole is
constrained from right side face.

Copyright DASSAULT SYSTEMES
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Using 3D Constraints @ rat

B EYBELE
@ You will drive the location of Pocket.1 e’ yZplane
from Hole.2 created after it in the tree e @ Create the two constraints shown below
from the center line of Hole.2 to the

=32 PartBody edges of the Pocket.1

T—@ Packet 1

#—[C] Hoe 2

Modify the constraint indicated in red to
- 25mm and the Pocket.1 is now driven
y 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.

Copyright DASSAULT SYSTEMES
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Student Notes:

Exercise

3D Constraint Creation : Recap Exercise

. 15 min

Creating some 3D constraints to drive the location of the
pads created before the holes from the hole location

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE
Student Notes:
Do It Yourself s

ﬂ CATPDGEX3d_Constraint_start.CATPart.CATPart

Pad

» Constrain the Pad to the hole so that if the hole moves the pad
moves with it

* Note that the Pad must be created before the hole so that the
hole will pass through it after creation

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

Student Notes:

Using 3D Elements Recommendations

You will see some hints, tips and advices about tools seen in the lesson

Origing % = |19.202mm y = | 27.681mm 2 7 = |22.561mm =
% axiss 1 = |0,.215442077 y = |-0.930009943 & 7 = |0.297768733
¥ axis: 1 = |0.946555754 y = |0,123936703 2 7 = |-0.297765733 =
7 axis: % = |0.240023407 y = | 0.346007515 k& 7 = |0.907010234
o Close |

Axis System Definition E

Axis syskem bype: ISt-andar-:I j
Origin:

% awisi |Sketch, 7\Edge.2 [ ] Reverse

n  _reate Point

Y amis: |Skﬂtch.?'l,Edge.3 [ ] Reverss ' Create Mdpoint

(—’ Zreake Endpoint

7 axis! |Coordinates [ Revers
Coordinates. ..
d Current  Right-handed Mare. . SO

Ko Selection

W Cancel I

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 51



Part Design

Defining Local Axis

Local Axis dialog box

Axis System Defimbion EE3 I

rigin: | Paint.1

- To define the axis system origin

¥ Ais [Sketch 7AEdge. 2 <=FHReuass |

W Awig: [ Sketoh. 7\Edge.2 Reverse

Z Ayig: | Coordinates

———To define the OX axis

Reverse  T™——~—10 define the OY axis
o Current  Right-handed More...

w Cancel I

To expand the

dialog box

Axis System Definition

To reverse the OX axis

Bxis syskem bype: IStandard

Qrigin:

——To define the OZ axis

To reverse the OY axis

To reverse the OZ axis

y = | 27.681mm

2] 7 = |22.561mm

% = |0.215442077

W axis: !Skﬂtch.?'l,Edge.E

L] Rexérse

y = [-0.530009943

2] 7 = |0.297766733

¥ axist ¥ = |0.946555754

y = |0.123936703

2] 7 = [-0.297768733 =

Z axis! |Coordinates

@ ok | & cancel]

Y axis: |Sketch, 7\Edge. 3 [l Rey
iy Z axisi ¥ = |0.240023407

o Current Right-handed

v = [0.346007515

2] z = |0.907010234

Copyright DASSAULT SYSTEMES
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Student Notes:
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STUDENT GUIDE

Creating Midpoint or Endpoint to Define Axis System Origin Studentotes:

You can define Endpoints or Midpoints as origin points of Axis Systems.

Select the Insert -> Axis System Z::OAXLSO%SSE': IIJae fg:t'on

command or click on the Axis 9 played.

System icon. 1, 2
o Bxis syskem bype: IStandard j

Use the contextual commands

a0l W Mo Selection s Create Poink
available from the Origin field to _ : =k
define the origin point. You can see #adsi[tlo Selection {2 create Midpon
that two new options have been ¥ axist |Mo Selection ~ Crgate Endpoint
added in V5R10 . Cl’eate MIdeInt Z axis: IN':' Selection Coordinates. ..
and Create Endpoint. S curent  Right-hande o Selection
4 @ Cancel I
With the option Create Midpoint : the origin -
point corresponds to the midpoint detected . . .
by the application after selection of a W'.th. the 9pt|on Create Endpoint : the .
geometrical element. origin point corresponds to the endpoint

detected by the application after
selection of a geometrical element.

Copyright DASSAULT SYSTEMES
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Student Notes:

Using 3D Elements to Create a Part: Recap
Exercises

You will Practice the concepts learnt in this lesson to build a exercise following
a recommended process.

& Curved Mating Piece

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

Student Notes:

Curved Mating Piece &

Using 3D Elements to create a part: Recap Exercise

. 25 min

In this exercise you will:

¢ Design the part to connect two different
components. A reference surface is provided.

Create a pad using the surface provided.

Create 3D wireframe elements to assist designing
of the mating Rib.

« Create Axis system and 3D points to locate tapered
holes.

¢ Apply fillets.

Copyright DASSAULT SYSTEMES
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Design Process: Curved Mating Piece
©)

[ Create a solid feature from a

surface

®

Create a Axis system to support
the development of other feature

Copyright DASSAULT SYSTEMES

@

create a Rib

[ Create 3D elements to 1

@

Add final dress-up
features to complete
the design

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE

DO It Yourself (1/1 2) Student Notes:

PDG_Curve_mating_Piece_Start.CATPart

¢ Set the Length units to “Inches”, using:

Tools > Options > Parameters and Measure > Units.
« Create a wireframe plane offset from XY plane at a distance of 3 inches downwards.
¢ Rename the PartBody as “Main Body”.

Reference Ellk|
J./

U

Flane type: |OFFSEI: fFrom plane ll a |

Reference: ESEERE

Offset: I 3in =

Feverse Direction I
[ repeat ohiect after 0K

@ Ok l - Can-:ell Presvis I

s>

Plane.1

Copyright DASSAULT SYSTEMES
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Student Notes:
Do It Yourself (2/12) o
¢ Create a line normal to the surface
# Line type option: Normal to surface
# Select surface.1
# To select a point on this surface, you need to create the point using stacking
of commands. Access the contextual menu and select “Create Point”.
# Select Point type: On Surface P _______
uine pefinition ———ETFY
Hace !
E Line tvpe :INu:-rmaI ko surface ﬂil
i Surface: |Surface.1
E Paink: | T ri—GEh E
:> E Skart: IUiI'I ! E
E Up-to 1: |Moselection : ‘F.J Create I"-'1i|:||:u:|ir|t E T
: : ’ i ]
e () 7 CreateEndpont |
| Upto2 osekecion ] / Line.t— = Point.1
ﬁ -
Point.1
Paoink k B o] f b
(alln] }-’pe I N sUrrace _I
Surface: (|SurFace.1)
@ Direction; |C0m|:n:|nents
=
g Distanice; IUil'l| = |
§ Reference '1 Line.1
< % 3 4,
% Pnlnt.@ '
% @ of | & cancel | Preview | pu
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Student Notes:
Do It Yourself (3/12)
¢ Create a pad from the surface and select direction as line.1 up to plane.1

[Fadoermiion ——— 2]

b [ Firsk Linnit ——_" — Second Limit

Type: pta plane\ :I Twpe: IDimensinn ;I

L Limit: Lemgth: |00

! [Offset: Lirrit: Jro selection

' —PruFiIeIS% — Direction

i Selectinn:w ] Marmal kg

! | Thick Referen

Plane.1

. ¢ Now, you will create a Rib. So, you will first design the center curve and then the profile for
z the Rib
2
@
2
8
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DO It You rself (4/1 2) Student Notes:

« Create a Rib along the top surface of the Pad that is designed to clip into
another part. The transition for the center curve is offset asymmetrically from
the ends.

« Create 3Dpoint on the edge of the of the pad.
4 Create the point on the edge of the pad using “On curve “ option.
4 Key in length 0.25in.

: Point type: [On curve ;I ﬁl

—

Curve:qpa\-:l.l_'l,Ede I:>

Diskance to reference

@ Distance on curve

() Ratio of gurve length
Length:‘_.

Point.3

« Create another 3Dpoint on the opposite edge of the of the pad.

[roint pernition TR
E Paink bype: IOn CUFYE LI;&J
i P

i Curve; |Pad.1|Edge.2
i Distance to reference
i & Distance on curve

i) Ratio of curve length

Copyright DASSAULT SYSTEMES
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Do It Yourself (5/12) Student Notes:

« Create a 3D line through these points and lying on pad top surface. This is the
center curve for the Rib.

Line bvpe :IF‘Dint-F‘n:linI: j al

Point 1: |Paint.z

Point 2 |Paoint.3

support(’|Pad. 1\Face, 1)

Start: 0N k&
Up-ta 1: |Mo selection
End: | din

Point.3

Up-ta 2: |Mo selection

Length Type
W Length O Infinike Skart Poink

() Infinike ) Irfinite End Poink
[ Mirrored extent Point.2

|G i l @ Cancel | Preview |

Copyright DASSAULT SYSTEMES
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Student Notes:

Do It Yourself (6/12)

¢ Now you will create a profile on the face of the pad in Main Body.

Profile
for the
Rib

H i

) i

Yo, 11

| it

Create sketch on this i i

: v 5

face. The sketch Details are: ‘0.3 5

g ! ’
| |
2 . | lo H i
5 § he—0. 15— ;
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Student Notes:
Do It Yourself (7/12)
« Create a Rib from the profile and center curve.
Prafile I—Sketch.l E‘n
Center curve I—_.-ﬂ‘l Reference
ne 2 2 Surface

— Profile control

|ReFerence surface LI

SE|ECtiDl<' IPad.l'l,Face.S )

[] Move profile ko path

[IMerge rib's ends [ Thick Profile

— Thin Rib Line.1

Thickniess1; [0/038%in ne-

Thickness2: | ir

[ weutral Fiker - [ Merge Ends

& Ok I @ cancel | Preview |

Sketch.1 i-— Maln Bcd? i

) | F&#]Pad.1 |
= i . |
| ¥ &/Ribl :
g e |@'_-,S|(Etth.1§
% S The center curve must lie on reference surface +- / Line.? !
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Do It Yourself (8/12) Student Notes:

« Note how the opposite end of the Rib overhangs the Pad. You will use this face of
the Rib to extrude a new Pad down to the base of the first Pad. Note the warning

message. worming
M

_!.3 You have selected a non-planar profie,
you must specfy a direction of extruson

Do you want to define &7

This face Yes No

overhangs the
pad.
Jradpefinition 21 x|
— First Limit — Second Limit
. Type: ILIp ko plane j Twpe: IDimensil:un j Select this edge i
% i Lirnit: |Pad.1\Face.2 Length: | Omm L as direction. :
% i Cffset: [M Lirri: |Mo selection E
3 : —Profilef5urface — Diirection i
g i Selection: |Cornplex [ rarmal to profile :
% E L Thick: RSO Fad, 11Edge; 1
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Student Notes:
Do It Yourself (9/12)
« Now you will create an Axis System and 3D Points to help you place two tapered
holes.
2
Bxis system bype: IStandard ;I
rigin: |F‘au:|.2'l,'-.-'ertex.1
* axis: |F‘au:|.2'l,Eu:|ge.3 [l reverse
¥ axisi |F‘au:|.2'l,Eu:Ige.4 d Reverse
£ axis: |Cu:u:uru:|inates [ Reverse -
4 Curtent  Right-handed Mare, ., I i
] @ Cancel !
- —— i
|:> ; ﬁous Systems |
| Axis System.1;
s =
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Do It Yourself (10/12) Student Notes:

¢ Now create two points in this axis system to locate the centers of two holes
which you will create.

% Point.4 (0.45,1,0)
4 Point.5 (0.45, 2.5, 0)

Point.4

Geometrical Set.1
' [ Surface.1
\#-_~ Plane.1
|
ilr ~ Line.1
*r = Point.2
T- = Point.3

.~ Line.2
. [~ = Point.4
. — = Point.5

Point.5

Copyright DASSAULT SYSTEMES
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DO It You rself (1 1/1 2) Student Notes:

¢ Use the hole tool to create a tapered hole on this face, coincident with the
bottom 3D Point. (Hint: Select the hole tool, the reference 3D Point and then the
face and the coincidence constraint will be automatically created.)

« Select the hole parameters as shown below:
4 Blind Hole. Create it along pad edge.
4 Diameter of 0.4 in
4 Depth of 1in
# Tapered hole with angle of 15 deg.

¢ Similarly, create another hole using point.5

pommmemmemmemmeemmmemmmemememmmmememmemmemeeeeemeememm—e—————e—

HDlE Definition ! l“

d Tvpe l Thread Definition I

{Biind

: . 2
Diameter :I':'-“"'I E f.r Hole.2
Diepkh ¢ | Tim E
LirriE 1 Mo selection =
ik I "0 SR — Positioning Sketch
(CiFFssk I [l @l |
— Direckion Biotkam
Reverse | |Flat j !
tface Angle ‘[12ndeg E
¢ (JPad tiedge 2 Hole.1 Direction

Copyright DASSAULT SYSTEMES
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DO It Yourself (1 2/1 2) Student Notes:

« Apply an Edge fillet to the two edges of 0.125 in as shown.

- L. Axis Systems

| 1— Axis System.1
I" MainBody
| ##1Pad.1
# 7/ Rib.1
—(#] Pad.2
*—@ Hole.1
=-[g] Hole.2
#-[, Sketch .4
| — & EdgefFillet.
-—@ Geometrical Set.1
| % Surface.l
®- .~ HFane.l
¥ /" Line.l
Tv- = Point.2
v Point.3
#- 7 Line2
|: » Point.4
= Point.5

Select these
two edges

PDG_Curved_Mating_Piece_End.CATPart

Copyright DASSAULT SYSTEMES
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Student Notes:

Angle Bracket

Part Design Fundamental Exercise

. 40 min

In this exercise you will build the Angle Bracket by
following a recommended process.

« You will first understand the design intent of the
Angle Bracket and identify its functional features.

« You will then study its Drawing in detail to understand
the dimensions and specifications.

¢« Finally,you will design the various functional features
of the Angle Bracket according to specifications and by
making use of wireframe elements.

Here you will :

¢ Design the base pad.
¢« Design the thin pad.

« Apply Fillets.

¢« Design bracket pad.

« Design pilot and Bracket Holes.

Copyright DASSAULT SYSTEMES
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Design intent: Angle Bracket

Thin Flange
Bracket Pads

Bracket Holes

Base Pad \

Pilot Holes

Angled Bracket is a Machined component.

Angle Bracket is used in structures.

Base pad is used for clamping and for providing support.
Bracket Pad is used to hold Pins.

s s 8 s

Copyright DASSAULT SYSTEMES

Fillets

STUDENT GUIDE

Student Notes:
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Angle Bracket Drawing

« Understand the drawing thoroughly to design the part according to the
specifications.
Section view A-A

- European Convention -

65

Copyright DASSAULT SYSTEMES
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Student Notes:
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Design process: Angle Bracket (1/2)

1
Create Wireframe } Q

specifications.

Design the
Base Pad

Design the
Thin Flange

Q

4
CEAPPIVFiIIets f%% § &

Copyright DASSAULT SYSTEMES
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Design process: Angle Bracket (2/2)

5
Design the
Bracket Pad
A

|

7
Design the
Bracket Holes

Copyright DASSAULT SYSTEMES

?

Design the
Pilot Holes

]

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE
= g . Student Notes:
Step 1: Create Wireframe Specifications (1/3)
PDG_Angle_Bracket_Understanding_Design_Intent.CATPart.
« Open the part and understand the design intent behind the design. (The part has no history)
« In a new Part, create a reference point with coordinates (76,0,0) in a Geometrical set.
¢ Create another point at origin.
« Create a line joining point.1 and Point.2.
Point bype: ICDDrdinates jgj
. w= |7l =
P A
oint -l =
z = |Omm R
wofrenc < 21
Paint: Ciefaulk (Origind i e :IPoint—Pc-int ﬂ !l
Axis Swstem: iDeFauIt (Absolute) : =
Referenl EI 1) PFaoink 13 |Paint, 1
' & cCancel | Preview | ! poink 2: [Font.z
] R T :
" / sy Support: (S ) :I' Gggmgtﬂg_a]_&t‘l:
Start: IEImrn : = Point.1 :
" 1
. 2( x| | Up-to 1: :Noselectmn = : &~ = Paint.2 E
End: Orarn ;
Paint bype: ICoordinates j;@J : : ‘_/ Line.1 :
Upto2: JMoselecion e e e e m e mmmmmm—m -
Point.2 %= | Omm E/ -----------------------------------
oint.
g B = [Omm = Point.2
E e |Elmm
E’ Referance
g Foint: Defaulk (Origin)
g_ Axis System: |Default (Absolute) Point.1
g @ Ok l & cancel | preview |
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STUDENT GUIDE
. agn . Student Notes:
Step 1: Create Wireframe Specifications (2/3)
¢ Create a Point on line.1 at a distance of 27 mm form Point.2. This is Point.3.
« Create a Line.2 of length 20 mm using “Point-direction” option.Use Point.3 and Z axis.
¢« Create a Plane using YZ plane as reference and Line.2 as rotation axis.Rotation angle = 24 deg.
TPt Definiion |
i T —
)'/'Iil E Pairk bype: |On curve ﬂﬁ i il 21
i i |Line.1 \ i Line bype :IPoint—Direction j!l
E Distarcetoreference ————————————— 20 l E Poink: |Point.3
E @ Distarice on curve ., E Direction: |2 Axis
E () Ratio of curve length E Support; (e ey
i Lenqgth: |2?mm @ E Start: |Dmm
Point creation i i ! , _
; @ Geodesic () Euclidean Line creation i Uptol: T
E Mearest extremnity _] Middle poink _] :L__Epfl:__ o _|_2_Din_rn_| _______________ ?__ i
E Reference
Poirk: |Point.2 FE==srm=—===========—==—=—==-- -
-------------------------------------- . . 1
= beL Geometrical Set.1!
1
2] | # =« point.1 |
1 I ) !
Plane tvpe: |F'.ngle,l'Nu:urmaI to plane _ﬂ & 1 . :
- L : f‘ " Point.2 -
Rotation axis |L|ne.2 1 :
1 .
Reference: : ?- / L| Ae. 1 :
a 1
= angle: |24'2|E';I @ : #_ . 1
3 - * Point.3 :
g Sz‘rr:ict:ml:a?iaon axis on ref | E I :
3 Brence plane :
Lo P . / Line.2 !
g [] Repeat object after oK : .
£ Plane creation '
5 @ oK _I o Cancel_‘ F‘review_] : #_E P'EII'IE. 1 !
3 | 1
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Step 1: Create Wireframe Specifications (3/3)

¢« Create a plane at a distance of 65 mm from ZX Plane.
« Create a plane at a distance of 8 mm from ZX Plane.
« Plane.2 and Plane.3 are on either side of ZX Plane.

Plane.2 ’4

Gamm ZX Plane

l gmm
' EL Plane.3

Copyright DASSAULT SYSTEMES

“% Geometrical Set.1

1:-’ = Point.1

"F'.f:f' Plane.1
*"5 Plane.2
<~ Plane.3

STUDENT GUIDE

Student Notes:
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Part Design

Step 2: Design the Base Pad

« Create a positioned sketch on XY Plane. Use Part origin and orient with X axis.

« Use previously created wireframe elements to constrain the sketch.
¢« Pad this sketch by a value of 4 mm in Part Body. This is the Base Pad.

Make this line coincident with Plane.3 Make center of the arc

coincident with Point.1

E(j --------------- Plane.2

Plane.1

Make this line coincident with  Make this line perpendicular with
Plane.2 Plane.1

Copyright DASSAULT SYSTEMES

f‘ = Point.1
?" * Point.2
¥/ Line.t
f" = Point.3
4|=~/ Line.2
f"EPlane.l
f"EPlane.Z

#@ Sketch.1

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE
. . Student Notes:
Step 3: Design the Thin Flange T
¢ Create a positioned sketch on YZ Plane. Use Part origin and Orient with Y axis.
« Use Plane.2 and Plane.3 to constrain this sketch.
¢ Pad it by 3 mm.
« This is Thin Flange Pad.
Sketch for thin i I
Flange T
/ ¥o Vo
Pl 3
Details 26 ane
: He 1
/ l'l________________I
Plane.2 IF-192 PartBody |
! E. Pad.1 |
| (=) pad.2 |
:#@ Geometrical Set. 1,
: *" * Point.1 !
i * - Point.2 !
X || . Line.t |
(| ¥ * Point.3 !
. || ¥ Line2 !
E : ?'mf Plane.1 i
2 i f‘ﬁ Plane.2 !
% ! -T"E Plane.3 |
2 AR SR :
| [ skerch2 | |
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Student Notes:

Step 4 & 5: Applying Fillets and Design the Bracket Pad (1/3)

¢ Create a Point.4 on Plane.1 (H = - 35 and V = 20 mm). Use Point.3 as reference point.
This Point is Used later in the step.

¢ Apply a Edge Fillet of 8 mm and 6 mm to the edges shown.

¢ Create a positioned sketch on Plane.1.This is sketch.3.

¢ Use Point.4 to constrain the sketch.

Fom— === = — = = = — — — — —— — — — = — — —

Sketch Positioning 21 x|
6 mm fillet A
g fillet — Sketch Positioning
mm 1l ;
e Type: IPusitiDned j
e NN
—rigin
Point.4 Type: IPrnjectiu:un point _‘;I

Reference: | Point. 3

Constrain with
—Qrientakion Point.4
Tvpes v pis =]

Referente:|na Selection

@ H Direckion ©_) ¥ Direction

Constrain this line
Pad.1 edge
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Step 4 & 5: Applying Fillets and Design the Bracket Pad (2/3)

« Create Plane.4 offset from Plane.1 at a distance of 6 mm.
¢ Create a Plane.5 offset from Plane.4 at a distance of 4 mm.
¢ Pad sketch.3 by making use of Plane.4 and Plane.5 as limits. This is Pad.3

Plane.1

Sketch.3

Copyright DASSAULT SYSTEMES

Plane4

Plane.5

Plane4

lane.5

r‘% Geometrical Set.1

T‘ * Point.1

T‘ = Point.2
T-/’ Line.1
il" * Point.3
T—/ Line.2
*’ﬂ Plane.1
*‘ﬂ' Plane.2
=7 Plane.3
T‘%ﬂ Sketch.1
?‘5'7“53_‘5 Sketch.2
* Point.4
*‘%ﬂ Sketch.3
T‘Q Plane.4

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

80



Part Design

STUDENT GUIDE

Student Notes:

Step 4 & 5: Applying Fillets and Design the Bracket Pad (3/3)

¢« Create Plane.6 offset from Plane.1 at a distance of 6 mm.

« Create a Plane.7 offset from Plane.6 at a distance of 4 mm.

« Pad sketch.3 using Plane.6 and Plane.7 as limits. This is Pad.4.
« Apply Edge Fillet of 6 mm and 2 mm on the edges shown.

Plane7

Plane 6

Fillet of 6 mm.

Fillet of 2 mm to four
edges shown

Copyright DASSAULT SYSTEMES
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Step 6: Design the Pilot Holes

¢ Design the pilot hole of diameter 5 mm.
« Create a Point in Geometrical set on Line.1 at a distance of 52 mm using Point.2 as

reference point.This is Point.5.

¢ Create a sketch(consisting of points) in Geometrical set to pattern the pilot hole.

¢ Use Previously Created points to constrain the points in the sketch. Make this point
¢ Create a User Pattern of pilot hole using the above sketch. g°i_"‘t:ige“t with
oint.
Make the hole Make this point /
center .. .
L . coincident with
coincident with

Point.1 Point.3

User Patterned
holes

STUDENT GUIDE

Student Notes:
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. Student Notes:
Step 7: Design the Bracket Holes
¢ Design the bracket hole of 6 mm upto Plane.7
« Make the center of the hole coincident with Point.4
21X =% PartBody
Exkension | Tvpe | Thread Definition I : T—@ Pad.1i
Up To Plane J @ Pad.2 '
Dietzr :[Smm = _J &) EdgeFillet.1 !
ent |‘_ i E . E
;. &) EdgeFillet.2 |
HF IPlane.7 —Positioning Skekch I
Offset ;| Omm t= @I T—g iaj j
(=]
— Direction Battom !
Reverse I ITrlmmed LI ﬁ EdQEFlllet.3 i
2 Mormal bo surface Anale |1'«‘I:I-:Ieg : “p EdgEFIHEt‘q' i
|Mo selection ‘_@ HCI|E 1
J
ey ok | @ cancel | preview | —=* UserPattern. 1
*"@ Hole.2
f; '{'f}' The Resulting Part: PDG_Angle_Bracket.CATPart
Copyright DASSAULT SYSTEMES 83



Part Design

To Sum Up

This concludes the lesson on Using 3D elements to create Part

w Local axis is used to define local co-ordinates . It is helpful create elements in reference
with local system rather than absolute system.

® Points,Lines and planes are used as reference elements to facilitate design.They also used
for effective parent-children management.

® You have seen how to create holes in a direction other than the direction Normal to sketch
using 3d elements and also how to generate Pads and Pockets from surfaces.

w In surface based features you have seen close surface,split surface,Thick surface and fill
surfaces.

# Split Surface :Used to split solid with a surface or a plane.

# Thick surface:Used to create solids from surfaces by adding material in both the
directions.

# Close surface :Used to create a solid by closing a surface .
&

Sew surface:Used to glue a surface to a solid.

Copyright DASSAULT SYSTEMES
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Sketch-Based Features

You will learn how to create advanced sketch-based features

& Introduction to Sketch-Based Features

= Creating Ribs and Slots

& Creating Stiffeners

& Creating Multi-sections Solid

& Sketch Based Features Recommendations

= Sketch Based Features: Recap Exercises
= Sum Up

SYSTEM

Copyright DASSAULT
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Student Notes:
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Introduction

Following advanced tools are Sketch Based and allow you to create complex parts:

Ribs and Slots:
These tools allow you to create complex ribs and |:>
slots on existing solids or to create pipes:

Stiffeners:
This tool is useful when you want to rigidify a thin solid: |:>

Multi-sections Solids
This tool is used to create complex solid using a set of sections |:>

Copyright DASSAULT SYSTEMES
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Creating Ribs and Slots

You will learn how to create Ribs and Slots

RIB

Copyright DASSAULT SYSTEMES

SLOT

STUDENT GUIDE

Student Notes:
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W h at is a R i b Student Notes:

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. Profile
\ Center curve
Fib Dofiniion K|
The profile of the Rib can be "
controlled by simply using [Sketch.2 kA,
one of the 3 choices under Center curve [ otch 3 A,
the Profile control section of I Frofile: control
the window I ﬁKEEF' angle Al

Selectior: | Mo selection

L1 taeee profile o path
[ Mergenib's ends [ Thick Prafile

— Thin Rib
The center curve does not have = e i
ckness]: L ]
to extend to the end, merge HeRTE =
Ends can be used to extend or Thickness2: JiG
shorten the rib to its proper [] Meutral Fiber [] Merge Ends

wall. w Cancel I Preswigw I

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE
Wh at i S a S I ot Student Notes:

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 . —
Rib D efinition

remove the material. _ |
Prafile [Sketch b E‘:
Center curve [Sketch.5 E.‘n
. Profile contral
The profile of the Slot can be r;lwm—ﬂ]

controlled by simply using one of
the 3 choices under the profile
control section of the window

Selaction: | No selection
[ tawve profile to path
[ Mergerib's ends [ Thick Profile

— Thin Rib
Thickresz1: I1mﬂ'1
Thickness2: [Hmin
The center curve does not have to [)iieital Bber 1M args Ends

extend to the end, merge ends can
be used to extend or shorten the
slot to its proper wall

& Cancel l Presiew l

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

When Should We Use Ribs and Slots Student Notss:

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 complexity in one sketch and does not
require many small sketches or geometric features to
work with.

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

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE
- . Student Notes:
How to Create a Simple Rib
Select the Rib icon. Select the Profile to be swept
o and the 3D center curve along
which it will be swept.
fRib Definition [
1
ol pEEE—C |
1 Pt T
: Center curve IJDin.l _ﬂ ]
1 —
1~ Profile contral :
1
: IF‘uIIing direction j :
E Selection: |pa.;|, 1\Face. 1 X
@ Set the Pulling direction by @ Click OK to validate the Rib
selecting the indicated surface
§ @The 3 Dimensional curve was created in the Wire Frame workbench.
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Student Notes:

How to Create a Slot

@ Select the Slot icon @ Select the Profile to be swept and also the
path along which slot will be creates.

| @,; @, 'ﬂ‘ @ @ @ ﬁv fﬁg £ / Profile [Srecre @I
/\ Center curve W@I

:.\\ — Profile contral

I F.eep angle j

Selection |No selection

@

== The depth of the profile must

[ Mawee prafile ta path
[ Merge rib's ends [ Thick Prafile

be equal to or less than the — Thin Rib
radius of the Center Curve. Thickness1: [T
T hicknsssz: [Amm

[] Meutral Fiber [] Merge Ends

@ The Resultis: AR

& Cancel | Preview |

Copyright DASSAULT SYSTEMES
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Creating Thin Ribs and Slots (1/3) Student Notes:

Thin Ribs and Slots are resulting features from adding thickness to both sides of
Rib’s and Slot’s profiles.

You can create a Thin Rib or Slot after You then obtain your Thin Rib or Slot.
checking the Thick Profile option

- [ Merge rib's ends | ' iThick Profile
. —Thin Rib

| [Thickniess1: | Smm

Thicknessz2: | 2mm

[ Meutral Fiber [ ] Merge Ends

Copyright DASSAULT SYSTEMES
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Creating Thin Ribs and Slots (2/3) Student Notes:

S Rib Definition |
Select the Rib icon

&

i Profile

________ Sketch.d
Center curve [Sketch 2 E.‘l
Select the Profile you want to — Profile: control
sweep and the Center curve in the |Keep angle R

Rib definition Dialog Box.

Selection: [Mo selection
[ M ave profile o path
[ Merge rib'z ends & Thick Profile

— Thin Rib
To define Thin Rib check Thick
i -1a [+]
Profile option Thickness1: [Bmm =
Thickness2: IEmm E

[ Meutral Fiker [ Merge Ends

@ Cancel | Preview |

Enter values for Thickness1 and Thickness2.
You can see that material is added on both

sides.

OB ONENONG
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Creating Thin Ribs and Slots (3/3) Student Notes:

@ To add material equally to both sides, check i aieeuEb ey i el ;
Neutral Fiber. The thickness1 you defined is i

now distributed equally. Note that Thickness2

is not available.

Thickness1: I 4rnim

=
! :
R Dol g vergeengs D |

If you click on the “Merge Ends” option, you will
trim the Rib to existing material.

@ Click OK to create your Thin Rib.

This task can also be applied on Slots
.The T ﬁ lot looks like this.
i

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE
Do It Yourself Student Notes:

Bl CATPDGEXRib_Slot_Start.CATPart.CATPart

Sketch.3

~ Sketch.2

Sketch.1

* Create a Rib using Sketch.1 and Sketch.2
+ Create a Slot using Sketch.3 along sketch.1

Copyright DASSAULT SYSTEMES
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Student Notes:

Creating Stiffeners

You will learn how to create Stiffeners

Copyright DASSAULT SYSTEMES
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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 strengthen them so
as to prevent breakage. It is commonly found on molded plastic parts or castings

These two arrows are used to
control the width of the part, which

e — | can be either symmetrical or only

on one side.

—Mode

@ From Side 1) From Top
— Thickness

Thickness1; | 10 =
Thicknessz:; I'—"lTll'l"

& Meutral Fiber

Reverse direction |
—Depth

Reverse direction l
|y re— ———

—Prafile
As with most features you  |l=ction: [Sketch 6 (E )

e
can now access the sketch @] @] ey

directly by selecting this
button.

The other arrow is used to
control the direction of the rib.

Copyright DASSAULT SYSTEMES
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Student Notes:

When Should we Use Stiffeners ?

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

T

T

They can also be used for 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

Copyright DASSAULT SYSTEMES
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Creating Stiffeners (1/2)

@ Select the Stiffener Icon

J @ﬁ;

@ Select the sketch

Two Creation Modes are available : ‘From Side
‘and ‘From Top’.

@ The Stiffener Definition Dialog box is displayed.

stiffener Definition E
—Maods
® From Side i} From Tap
— Thickness
Thickness(i 10rmm > E
Thickness2: I fmim

"4 Meutral Fiber
Rewerse direchion I
— Depth

Reverse direction ]

— Profile

Selection; ISketch.E- EI

& cancel | Preview |

=~/ You will find that in many cases you heed to add a small line segment on to the top of the angled line used
to create your stiffener. This allows for a coincidence constraint to be created between the rib and the part.

Copyright DASSAULT SYSTEMES
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Creating Stiffeners (2/2) Student Notes:

@ The ‘From Side’ option is the default one in CATIA. It is
used to create “former” Stiffeners. The extrusion will
be made in two Directions if the Neutral Fiber is

uncheked, otherwise in three Directions.

Select the thickness value. If the direction is correct
select OK to create the Stiffener.

@ The option ‘From Top’ allows you to create Stiffeners from a Network. It is never done with
respect to the Creation order Profile. The extrusion is performed normal to the Profile’s Plane
and the Thickness is added in the Profile Plane.

Mode
(_) From Side L FrDI‘nTDD

>

Copyright DASSAULT SYSTEMES
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Do It Yourself

- |

tey CATPDGEXStiffener_start.CATPart

« Create a Sketch on the Plane as shown

* Create a Stiffener of thickness 1 mm using this sketc

Sketch

Copyright DASSAULT SYSTEMES

Stiffener

STUDENT GUIDE

Student Notes:
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Student Notes:

Creating Multi-sections Solid

You will learn how to create Multi-Sections Solids and Removed Multi-Sections
Solids

& Creating Simple Multi-sections Solids
= Remove Multi-sections Solids

&= Coupling

&= Changing the Closing Point

= Do it Yourself

Copyright DASSAULT SYSTEMES
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Creating Simple Multi-sections Solids

You will learn how to create Multi-sections Solids

S

Copyright DASSAULT SYSTEMES
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Student Notes:
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What is a Multi-sections Solid?

A Multi-sections Solid can be a Positive (add
material) or Negative (subtract material) solid that is
generated by two or more planar sections swept

along a spine.

In P1 configuration, only two
sections Multi-sections Solid can
be created.

Guide Line

Pg\j

Closing Point

@3

Copyright DASSAULT SYSTEMES

Multi-sections Solid Definition

P I Section | Tangent I Closing Poink |
1 Sketch. 1 aketch. 1...
z Sketch.z aketch.2h...
3 Sketch.3 Sketch. ...

Feplace I Hemove I fdd I
— Smoath parameters
[ Angular Correction ;|1 50=0
[ Deviation : I':'-':":'“ﬂf"

@ ok | @ cancel |

Presview ]

.

Directional arrows are provided to get the proper orientation of
the Multi-sections Solid.

The Planar sections can be connected with Guide Lines.

Note that Closing Points on the sketch must be aligned to get the
proper orientation of the sections otherwise the Multi-sections
Solid gets twisted.

STUDENT GUIDE

Student Notes:
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Student Notes:

When to Use Multi-sections & Removed Multi-sections solids

Multi-sections Solids can be used for several reasons:
# To create complex solids.

4 To create some transition geometry between two
existing solids in a part

/T

Removed Multi-sections Solids are used the same way when you
want to subtract a transitioned surface from another solid.

Copyright DASSAULT SYSTEMES
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Multi-sections Solid Creation: Guide Lines

@ Select the Multi-sections Solid icon

®

Select the Guide tab from the dialog

box

Multi-sections Solid Definition

i | Section | Tangent | Closing Paint |
1 Sketch.1 Sketch.1h...
2 Sketch.2 Sketch. 24,
3 Sketch.3 Sketch,3h...

Guides | Spine I Caupling I Reelimitation I

he | Guide I Tangent |

Heplace I FEmnvE ] fd ]
Smooth parameters

[ Angular Correction ;|1 5dea

[ ] Deviation : IEI.DIJlmm

@ oK I & cancel | Preview |
.

Copyright DASSAULT SYSTEMES

@; @ Select the sections through which the Multi-

Wi | sections Solid is going to pass. The order in
which you select the sections is important, it
will define the order of connection between
the sections

(2a)

(2b) (2¢)

__Section3

The Multi-sections Solid passes
through the sections and it is
limited by the guide lines

STUDENT GUIDE

Student Notes:
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Student Notes:

Multi-sections Solid Creation : Spine

Vi ]
@ Select the Multi-sections Solid icon @' @ Select the sections the Multi-sections Solid 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

\
(2b)

. (2c)
(2 )\ \ P

@ Select the Spine tab from the dialog box @ Select the Spine

—Sectiond
Guides | Spine | Coupling | Relimitation | \'ﬂ
Spine

i Computed spine

Spine: |No selection

! Reglace l Hemove I frdd ’
i —Smooth parameters
{|[J Angular Correction :  |0.500 = From the first to the last
: ) — section, the solid is
.D Deviation : |0-001mmm = generated by doing a

: sweep along the spine.
_— @ Cancel | _Preview | The sections always stay

fix in space

Copyright DASSAULT SYSTEMES
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Student Notes:

Multi-sections Solid Creation: Closing Point & Orientation

Orientation of the section

Closing point of pr— Sectiond To change the
the section 5 closing point of a
section, select
&S another point on this
ﬁ _j: section
l
- Serctinng rection] =
— Clesing Polnt?

Soctiond =

S octiond o

When selecting another section, it might happen that the '
section is orientated in the other direction than the

previous one, so, to reverse the section orientation select H
the arrow which indicates the section orientation

Copyright DASSAULT SYSTEMES
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Multi-sections Solid Creation : Tangent Surfaces

@ Select the first section @

@ Select the last section @

ectiong

1

i

1

E o | Section Tangent | Closing Paint |

] 1 Sketch.f Extru... | Sketch.gl...

1l 2 Sketch.7 Sketch. 7.,
Sketch.5 Sketch.5h...

Copyright DASSAULT SYSTEMES

Guides | Spine | Coupling Relimitation |

Select the surface @ Select the intermediate
(corresponding to the first sections

section) the Multi-sections

Solid will be tangent to

Select the surface
(corresponding to the last
section) the Multi-sections
Solid will be tangent to

@ Validate

You get :

Result with the same
sections but without any
tangent surfaces

STUDENT GUIDE

Student Notes:
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Student Notes:

Removed Multi-sections Solids

You will learn how to create Removed Multi-sections Solids

Copyright DASSAULT SYSTEMES
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What is Remove Multi-sections Solid Material ? Student Notes:

The Removed Multi-sections Solid capability generates Multi-sections Solid 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

In P1 configuration, only two i"i‘m
sections Multi-sections Solid can
be created.

Copyright DASSAULT SYSTEMES
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Student Notes:

Remove Multi-sections Solid Material

@ Select the Remove Multi-sections @ Select OK

Solid Material icon
\ Heplace 1 HEmove ] Sidd 1

mooth parameters

[ ahgular Correction ; |':'-5'2,|EE§

@ Select the sections the Multi-sections Solid 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
(You could have defined a spine or several
guide lines, if no spine is selected, the system
computes a spine for you)

—_
-k
N

‘é_&ﬁ@@ﬂ@% B & [!

(2e) (2d)

Copyright DASSAULT SYSTEMES
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Closing Point & Orientation: Remove Multi-sections Solid

Orientation of the section
Closing point of
the section

e

i

Sectiond =

To change the

closing point of a
section, select
another point on this
section

- Sectinnk saction] —
— Clmsine Polpt?
~
— Sartionf B H
“ortiond o ES]\' \\
1
— Clnsinn Folnts )
Sertiond =
Closire Fnlnt?

When selecting another section, it may happen that the
section is orientated in the other direction than the H
previous one, so, to reverse the section orientation select 1 e
the arrow which indicates the section orientation f)}(
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Remove Multi-sections Solid Material : Tangent Surfaces

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

(corresponding to the first sections
section) the removed Multi-

sections Solid will be tangent

to

@ Select the last section @ Select the surface @ Validate

_ (corresponding to the last
Ndia section) the removed Multi-
sections Solid will be tangent

to

— Result with the same

) sections but without any
b tangent surfaces

iy

2 1 @ @ (5

Copyright DASSAULT SYSTEMES
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Coupling

You will learn how to use Coupling when creating Multi-sections Solids

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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What is Coupling when Creating Multi-sections Solids?

A Coupling tab in the Multi-sections Solid and remove Multi sections Solid functions allows
you to compute the Multi-sections Solid using:

+ The total length of the sections (ratio).

# The vertices of the sections.
. N . . Vertices,
# The curvature discontinuity points of the sections. Curvature
# The tangency discontinuity points of the sections. Discontinuity,

Tangency
Discontinuity

Vertices,
Curvature
Discontinuity

Sections coupling : IRatio j Vertex

i} I Coupling I
1 Couplingl

Copyright DASSAULT SYSTEMES

4 Display coupling curves :
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Coupling when Creating Multi-sections Solids Student Notes:

The Coupling tab in the Multi-sections Solid and Remove Multi-sections Solid
functions allows you to specify the Multi-sections Solid computation type:

- on the total length of the sections (ratio)

- between the vertices of the sections

- between the curvature discontinuity points of the sections

- between the tangency discontinuity points of the sections

@ Activate the Multi-sections Solid icon and select and i iR aaiRa RS LUl
orient the sections.

R e I Sieckion | Tangent I losing Point |
; @ 5 1 Sketch.l Sketch, 14,
; ' 2 Skekch.2 Sketch. 24...
1) p— : 3 Sketch.3 Sketch, 3., (2)

iGuides | aping | Cnupling*‘_.rRelimitatiDn I

Sections coupling | {7an0ency then curvature _‘J
=ections
H A Display couplingl¥ertices \
Section? \
_ Heplare | Ferici e | Add I\
ection] — Smooth parameters
[ angular Correction ;|1 5de0
Select the Coupling tab from the (3)
dialog box [ Deviation : fa.a01mm

Select the desired kind of coupling @ — & ok | S concel | _Preview |

from the combo

Select OK

OXORO,

Copyright DASSAULT SYSTEMES
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Coupling when Creating Multi-sections Solids: Ratio

The Coupling tab in the “Multi-sections Solid” and “Remove Multi-sections Solid”
functions can be used to compute the Multi-sections Solid using the total length of
the sections (ratio)

@ Activate the Multi-sections Solid icon and select and
orient the sections.

: @ i Multi-sections Solid Definition
M= I Section | Tangent | Closing Poink |
1 aketch. 1 Sketch.1h...
z2 Sketch.z Sketch.2h...
3 Sketch.3 Sketch.3h. ..

(2)
Guides | Spine | Caupling | Relimitation |

Sections coupling | Tangency then curvature _“J

4 Display couplingl¥ettices

Heplace I Fermove I

Select the Coupling tab in the
dialog box

— Smooth parameters

[ Angular Correction ;|1 5de0

[ Deviation

|L'I.|'JIZIlrnrn

Select Ratio from the combo

@ Select OK

® ©

(4)————-‘+';TI & cancel | Preview |

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

Copyright DASSAULT SYSTEMES
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. . . . . Student Notes:
Coupling when Creating Multi-sections Solids: Tangency
The Coupling tab in the Multi-sections Solid and Remove Multi-sections Solid
functions can be used to compute the Multi-sections Solid between the tangency
discontinuity points of the sections
@ Activate the Multi-sections Solid icon and select and
orient the sections. i @ i Multi-sections Solid Definition
I M= I Section | Tangent | Closing Poink |
1 Sketch.1 sketch. 11...
2 Sketch.z Sketch.2\,...
3 Sketch.3 Sketch.3\,...
(2)
Guides | Spine | Caupling Relimitation |
Sections coupling | Tangency then curvature _“J
Ratio
4 Display coupling¥ettices
play coup C
Heplace I Fermove I Ahl
—Smaoth t N
@ Select the Coupling tab from the S
dialog box [ angular Correction ; I'-"-5'2|E“'§| 3)
[ ] Deviatian : I'-"-"J':'lfﬂfﬂ
" @ Select Tangency Discontinuities
H from the combo ——43 ok | @ cancel | Preview |
E (4) ance FENIEN
g Click OK The solid is passing through the sections and each section is split at
< ic each tangency discontinuity point. The solid is computed between each
) split section
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Coupling in Multi-sections Solids: Tangency then Curvature

The Coupling tab in the Multi-sections Solid and Remove Multi-sections Solid
functions can be used to compute the Multi-sections Solid between the curvature
discontinuity points of the sections

©

ONO

O,

Activate the Multi-sections Solid icon and select and

orient the sections. Multi-sections Solid Definition

e I Seckion | Tangent | Closing Point |

1 Sketch. 1 Sketch. 1.,

2 Skekch, 2 Sketch. 24...

3 Skekch. 3 Sketch.3h...
(2)

iGUides | aping | Caoupling F:elimitation |

Sections coupling | | 7angency then curvature _“J

Tangency then curvature

A Display couplingl¥ertices

peplace | mediove. | add |

— Smooth parameters

Select the Coupling tab from the
dialog box [ angular Correction ;|1 5de0 (3)

[ peviation IL'I.I'JIZIlrnrn

Select Curvature Discontinuities

from the combo D ok | -
(4) @ Ok & Cancel | Preview |

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

Select OK

STUDENT GUIDE

Student Notes:
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Coupling when Creating Multi-sections Solids: Vertices
The Coupling tab in the Multi-sections Solid and Remove Multi-sections Solid
functions can be used to compute the Multi-sections Solid between the vertices of the
sections
Activate the Multi-sections Solid icon and select and
Multi-sections Solid Definition
e I Section | Tangent | losing Point |
1 Sketch.t Sketch. 11,
2 Sketch.2 Sketch. 21,
3 Sketch.3 Sketch, 3.
(2)
iGuides | aping | Coupling | Reelimitation I
Sections couphng | | Tangency then curvature :4
Ratio
A Display couplingl¥ertices o
Heplace | FEmnyE | Add
@ Select the Coupling tab in the —Smooth parameters
dialog box -
9 [ angular Carrection ;  |1.5d=a
@ Select Vertices from the combo [] Deviation ! 0001 mm
i | I Preview l
& (4) _-——-—"[_. & Ok l W& Cance
5 @ Click OK
g The solid is passing through the sections and each section is split at
3 each vertex. The solid is calculated between each split section
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Coupling creation: Points of Discontinuity

There are different types of point that CATIA can use to split the sections when
creating Multi-sections Solids using coupling
These two points are tangency
and curvature discontinuity
To have a look at the different types of points. They are also vertices
discontinuity, we have sketched the profile
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

Copyright DASSAULT SYSTEMES
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Multi-sections Solid Manual Coupling (1/2)

When the sections to be Multi-sections Solid ,do not have the same number of
vertices you can define manual coupling instead of changing or creating
additional closing points.

() e e e e corscoweet " ((2) Selct the Goupling ab then se
gui Y the Sections coupling to Ratio

change the section orientation i
° A

Section 3 uide 2

1
1
1
1
1
» 1
«— Guide 3 1| Mo | Coupling
1
1
1
1
1

a Display coupling curves

Guide 1

Section 2 Section 1

You get:

@ Double click in the Coupling field to
display the Coupling window Coupling : Coupling1 K E3

Section Mumber | Coupling Poink

I Sections coupling : IRatiD j

:I Mo | Cnuilini |

 Display coupling curves

vV

Copyright DASSAULT SYSTEMES
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Multi-sections Solid Manual Coupling (2/2)

When the sections to be Multi-sections Solid ,do not have the same number of
vertices you can define manual coupling instead of changing or creating
additional closing points.

@ For each section select the vertex for the coupling. selection must be made in the same

order in which the sections were selected.You can visualize the coupling curve if the
corresponding option is checked.

r
1 Sectians coupling : IRatiD j

Mo | Coupling | B Sectiond
1 Couplingl

a Display coupling curves

displayed in green

@ Click OK to end Multi-sections

Solid surface definition :>

Copyright DASSAULT SYSTEMES
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Manual Coupling: Displaying Uncoupled Points(1/2)

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

Select the two sections which have different @ Apply the different coupling modes one by one
number of vertices and have some

discontinuity in curvature and tangency Coupling | Relimitation I

Section 2

\ /Section 1 i

Tangency then curvature j

b =

@ An error is issued every time

Partd: For each coupling mode, the points that could not
Q Cﬁrrent cﬁupling lmnde cdannut be applied. be coupled are displayed in the geometry with

_hange the coupling mode ko 'ratio’ or i ge

add or remove guides or add or remove coupling SpeCIfIC symbols

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 126



Part Design

STUDENT GUIDE

Student Notes:

Manual Coupling: Displaying Uncoupled Points(2/2)

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

Tangency mode Tangency then Vertices mode

curvature mode

Copyright DASSAULT SYSTEMES

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

circle
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Multi-sections Solid Relimitation (1/3)

By default the Multi-sections Solid 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 Multi-sections
Solid is limited to the start or (and) end sections even is a
larger spine or guide curves have been used

Multi-sections Solid Definition

M | Section | Tangent | lozing Poink |
1 Sketch. 3 Sketch.3h...
2 Sketch: 2 Sketch.2h...
3 Sketch, 1 Sketch. 1.,

aupling | Felimitation |

1]

Relimited on skart seckion

‘Relimited on end section §

Replace | Hemove | fidd 1

— Smooth parameters

[ angular Carrection ;|1 5dea

[] Deviation I EAEEN )

@ oK I & Cancel | Preview |
.

Note: This is also possible with the Remove
Multi-sections Solid command

Copyright DASSAULT SYSTEMES
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Multi-sections Solid Relimitation (2/3)

By default the Multi-sections Solid 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 Multi-sections
Solid is limited by the spine extremities

Multi-sections Solid Definition

M= | Section | Tangent | Zlosing Point |
1 aketch.3 Sketch. 3. ..
z2 Sketch.z Sketch.zh...
3 sSketch.d Sketch. 1)...

Relimitation |

[ relimited on start section

[Clirelimited on end section

Heplaze ] Fermoe ] Add l
Smoath parameters

[ Angular Correction ;|1 50=0

] Deviation : IEI.EIIIIlmm

@ Ok I L) Gann:ell Presview ]
T -

Note: This is also possible with the Remove
Multi-sections Solid command

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

129



Part Design

Copyright DASSAULT SYSTEMES

Multi-sections Solid Relimitation (3/3)

By default the Multi-sections Solid 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 Multi-
sections Solid is limited by the guide lines

extremities

Multi-sections Solid Definition

M= | Section

| Tangent | Closing Point |

1 Sketch.3 Sketch. 3.,
2 Skekch.z Sketch. 2.,
3 Sketch. Sketch. 1h,...

[ relimited on start section

Relimitation |

[Clirelimited on end section

Heplaze

] Fermoe l Add I

Smoath parameters

[ Angular Correction ;|1 50=0

[ Deviation

||:|.|:|mmrn

@ Ok I @ cancel | Preview |
-

Note: This is also possible with the Remove
Multi-sections Solid command

Note: If a spine an guide lines have been used
the Multi-sections Solid will be limited on the
shorter line

STUDENT GUIDE

Student Notes:
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Changing the Closing Point

You will learn how to change the closing point when creating a Multi-sections
Solid

Copyright DASSAULT SYSTEMES
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What is Changing the Closing Point when Creating Multi- Studentflotes
sections Solids ?

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

Clasing Faint3
leking Foint2
| Section3
Closh it
| Eectio
L@
i
Sechon

Copyright DASSAULT SYSTEMES
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Changing the Closing Point in Multi-sections Solids (1/6)

@ Activate the Multi-sections Solid
icon and select the first section

__________

@ Select the second section ——— @ Select the third section

Sectiond

| Section?

First section ——— ‘\.&\H-\
eciio \

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 133



Part Design

Changing the Closing Point in Multi-sections Solids (2/6)

@ Click on @ Select Replace Closing @ Click on @ Select Replace
Section2 Point in the contextual Section3 Closing Point from
(Label) menu, then select a (Label) the contextual menu,
new closing point (5) then select a new

closing point (7)
Cloging Foint3

(8)

(7) / / ®)

seciiond Closing Paoint2

(6) | Section?

|
/
—

/
.

S ection3

T

BChio ‘\ et

@

Section2 and Section3

Copyright DASSAULT SYSTEMES

Select the arrows to reverse

STUDENT GUIDE

Student Notes:
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Changing the Closing Point in Multi-sections Solids (3/6) Studentlotes

@ Check that the coupling is at
Ratio then Select Preview in

the dialog box

e | e | R | You _can se_e that the_solid_ is twist_ed beca_use the def_ault _
closing point of Section1 is not aligned with the closing points
Smooth parameters .
of the other sections
[ Angular Carrection ;|1 5dea
I:l Crenviakion | lD.DDlITﬂTI C|DSir'|l§| PDII‘IG

@ ok | iﬁﬁar%%é#iew |
-

/ Closing Pointd

Closing Point?

9

Sectiond

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 135



Part Design

STUDENT GUIDE
= = = . . = = Student Notes:
Changing the Closing Point in Multi-sections Solids (4/6)
In order to create a closing point on . o .
Section1, select the Section1 label with A new dialog box is displayed corresponding
MB3, then select Remove Closing Point to the point creation on a curve
(i) Then again, setect Create Closing
Point in the contextual menu
Point type: |On Curve LI
Clasing Paint3 Curve: [Shetch 2
(11) Diskance to reference
@ Distance on curve
() Ratio of curve length
Length: | 100mm =3
gL an @ Geodesic ) Euclidean -
A Mearest extremity | Middle point |
Replace Tangent Reference
e Paint: |Sketch, 2\vertex
o T Reverse Direction l
: : [ Repeat ohject after OK
Create Closing Paink
Replace Closing Poink o Cancel l Preview I
@ Remaowe Closing Foint
=
7 &dd Before
5
2 ek The point appears in blue before
3 (10) Aidd validation
8
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Changing the Closing Point in Multi-sections Solids (5/6) Studentfloles:

Point Definition EE3
Poink tvpe: IDn CuUrve ;I
Curve: |Sketch.2
@ Select the Distance on curve Distanice to reference =
. —_—
option @ Distance on curve

I_) Ratio of curve length

. . Length: 100mm
@ Select the Geodesic option and I E
Enter 100 as the Length @ Ceodesic 1) Euclidean

Mearesk extremit';.-'_l Middle poink I

Reference
Paint; |5kﬂtu:h.2'l,'-.-'erte:5

Reverse Direction ]

[ ] Repeat ohiect after Ok

@ cancel | Preview |

Select OK

Copyright DASSAULT SYSTEMES
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Changing the Closing Point in Multi-sections Solids (6/6)
Select the Coupling tab Clrsing Praintd
Multi-sections Solid Definition
P | Section | angent | Closing Poink |
1 Sketch. 1 aketch. 1...
z Sketch. 2 aketch.2h...
3 Sketch.3 ! Sketch. 1),...
Guides | Spine Caupling | Relimitation |
@ Select Verti Sections coupling || 7 angency then curvature "i
elect vertices -
. A N
option from the =~ ——————ie] Coupling—» T:n'guenw
combo Tangency then curvature
' Display couplin
Feplace l HEmoyE ] add l You get :
Smoath parameters
[ Angular Correction ;|1 50=0
[ Deviation : joE01mm
% Select OK @ OK I @ Carcel | Preview |
2
2
2
g
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Do It Yourself (1/6)

m Part used: Multi_Sections_Solid_Do_It

« Using the 3 visible Sketches, apply the different coupling modes and change the closing
point

# Create the Multi-sections solid using the four coupling modes : Ratio, Tangency,
Tangency then curvature, Vertices.

# Study the impact of various combinations. Analyze the warnings that you may get.

when ‘Tangency’ option is used,
Points discontinuous in ‘tangency are
coupled together

when ‘Tangency then Curvature’
option’ is used, Points discontinuous
in curvature are coupled together

Copyright DASSAULT SYSTEMES
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Do It Yourself (2/6) Student Notes:

« Create a new Multi- sections solid using one or several guide curves provided
+ Differentiate the result from the result of the previous step.
Sections

%

Guide Curves

You will observe that the final result will take the shape of the Guide Curves provided. Also, note
that the Guide curves MUST intersect the sections.

When you use Guide Curves, CATIA computes the Multi section solid irrespective of the Coupling
modes.

Copyright DASSAULT SYSTEMES
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DO It YOUI‘SG" (3/6) Student Notes:

¢ Create a Multi-Sections solid using sketch provided in the geometrical set for step 3.
« You will get an error asking you to use a guide with a smaller curvature.

Mulki_Sections_Solid_Do_Ik: Sweep operator: E Mo i Section | Tangent | Clasing Poink i
The extrusion of a vertex of the profile leads to a cusp, i B Sketch.1_2 Sketch.1_2iWertesx, 50
Ilse a guide with a smaller curvature, E 7 Sketch.z? Sketch, 2\ Wertex.51
| = Sketch, 3\Wertex.52
E Gauides | Spine | Zoupling | Relirmitation |
E Mo I Glide I Tangent |
You get this error, because if you edit the sketch |
you will see that one line is not horizontal but at an ;
angle of 0.75 deg. To solve this error you need to ;
provide ‘Angular Correction’ of 0.75 deg in Multi- i
Sections solid definition. o e { HErtie { i |

smooth parameters

3 Angular Correction

—
| 0.75deqg| ) =
0. 001 mm =

d Dewviation

¢ Angular correction option is helps to smooth
the lofting motion along the reference guide
curves. This may be necessary when small ’_\
discontinuities are detected with regards to the 7 ’_\ X
spine tangency or the reference guide curves' /x
normal.

« The Deviation option helps to smooth the

lofting motion by deviating from the guide
curve(s).

Copyright DASSAULT SYSTEMES
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Do It Yourself (4/6)

« Show the sketches in the geometrical set for step4.
« We will create a Multi sections solid by defining the spine.

« The Spine curve should be normal to the section plane and must be continuous in
tangency.

« Also you can explicitly create Spine in the Generative Shape desigh workbench
« Here, you will make use of readymade Spine provided to you.
« You will create two Multi sections solids here:

4 Create First Multi- section solid will use only the spine in part body

4 Create Second Multi- section solid will use both the spine as well as the Guide
curves in a new body.

Multi-sections Solid Definition ed B

Mo I Section | Tangent I losing Poink I
1 Sketch.1_1 Sketch,1_14\Wertex 57
2 Sketch: 2 Sketch, 2iWertex, 58

3 Sketch. 3 Sketch, 3Werkex, 59

GuUides | Spine | Coupling I Felimitation I

[ ] Computed spine

| Spines

Copyright DASSAULT SYSTEMES
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Do It Yourself (5/6)

¢ Now create the second Multi-sections solid using the spine as well as Guide curves

in a new body

« Part body is Hidden for the time being.
Multi-sections Solid Definition B2 3| B Muiti-sections Solid Definition 2| x|
i Mo | Section | Tanagent I Closing Poink | i ; ; ;
T Sketch,1g Skatch. 1 1iVerbex. 80 . Mo I Sechion | Tangent | iZlnsing Point |
| |2 sketch.z Sketch, Zivertex.61 i |1 Sketch.l i Sketch. 1_1iVertex. 60
= Sketch.s Sketch, 3Yertex 62 i b Sketch.2 Sketch. Z\vertex. 61
' C 13 sketch.3 Sketch, 3\vertex. 62
E | Spine I Caupling I R:elirnitation | E i
T I T T Tangentl = GuUides Spine Coupling I Felimitation I
| B v [ Computed spire
: 3 Spline.s !
| s | smh
! 5 Spline. & - !

3
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DO It YOUI‘SG" (6/6) Student Notes:

¢ Now show the Part body.
« You can notice the differences between the two Multi section solids

« You can observe that spine only provides the shape to the solid. But when we also
use Guide curves , the solid is created along Guide curves.

Second Multi-
Sections solid

First Multi-
Sections solid

Copyright DASSAULT SYSTEMES
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Sketch-Based Features Recommendations

You will see some hints, tips and advices about tools seen in the lesson

stiffener Definition |

—Madg
¥ From Side () From Top
— Thickness
i 1
Rib Definition x| Thickness1: | 1mm =
i =
Frafile Thickness2: |Omm

Mo zelection

.  Meutral Fiber
Center curve Ho) selaetiog

— Profile contral Reverse direction |
|Keep angle ;I — Depth
Selection: |No selection Reverse direction I
[ Mave profile ta path — Profile

[ terge rib's ends [ Thick Profile Sie el

= ile Definition [ 2] %] |
— Thin Rib 50 ko profile definition

'[I-.icku-..-z-gg'|-|lrr|-'n W Ok I I 'W'hu:u!e geomety @ Sub-slements
@‘ Create Sketch Selection

Thickness2; [Bain

&l Create Join Suppart I Starting elermerts |

[] Meutral Fiber [ Merge Ends

@ Create Extract
Freyiem I

I
‘ Add l Remove I F‘n:uE,aEate I@l
W Cancel I

Copyright DASSAULT SYSTEMES
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Editing sketch during Rib or Slot Creation or Edition

You can edit the sketches of the profile and the center curve during the rib or slot

creation or edition

Rib Definition EHE|
Profile [Sketch. T _@1 <

Center curve |Sketch Z

— Profile contral

IKeep angle :l

Selaction: | Ko selection

[ Miwe profile to path
[] kMerge rib's endz  [] Thick Profile

— Thin Rib
Thicknesz1: I1J'ITEI'1
Thicknezzz: |ﬂmm

[] Meutral Fiber [ Merge Ends

& Cancel l Prewview l

T~

Copyright DASSAULT SYSTEMES

Access to the
profile’s sketch

Access to the
center curve’s
sketch

STUDENT GUIDE

Student Notes:
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Creating Sketch During Rib or Slot Creation

If no sketch has been created when activating the Rib or Slot icon, you can access the
Sketcher by selecting the Sketcher icon. When you have completed the sketch, you can
exit the Sketcher and return to the Rib or Slot creation

Center curve [Na selection

— Profile contral
IKeep angle /

Selection | Mo selection
[ mMave profile ta path

[ Merge otz E-ru'h Thick. Prafile

— Thin Slat

Thicknesz1: |1 il
ThicknessZ: |I'Jm|7(

Select the Sketcher

icon 1n thelalg o iei | You could have used the same
method to define the Center curve

Copyright DASSAULT SYSTEMES
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Using Sketch Sub-Elements to Create Ribs Student Notes:

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

Rib Definition ER
Pofle R
Center curve l—Nn FrET

— Prafile contral

[

IKeep angle

Selechon: | Mo selection @ Craate Extract

[T torve profile ta path I

Profile Definition [ 2]
[ Memge rit's ends [ Thick Profile

— Thin Rib (2) wihale geomatry @ Sub-elements

'[I'.i-:'rfness'l'll”"'“ — Selection

Thickness2: [ Suppart | Starting elements |

[] Meutral Fiber [ Merge Ends

@ [E 4 {

Add ] Hemowe | F‘r-:nEaEate IE_#?.Il
w Cancel !

Copyright DASSAULT SYSTEMES
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Using Sketch Sub-Elements to Create Slots

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

Rib Definition ER
Pofle R
Center curee l—N.D selection

— Profile cantrol

IKeep angle

Selection INm zelection @ Create E stract

[T torve profile ta path |
[ Memge rit's ends [ Thick Profile

— Thin Rib

Thicknesz1: | L
Thickneszs2: [
[ Wewtral Fiber [ Merge Ends

@ O

Copyright DASSAULT SYSTEMES

L

Profile Definition B

) Whale geometry ¥ Sub-elements

— Selection

Support I Starting elements

Add I Hemowe ] F‘r-:nEaEate IE_#?.Il
w Cancel !

STUDENT GUIDE

Student Notes:
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Using Sketch Sub-Elements to Create Stiffeners

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

stiffener Definition EH |
—Mode
@ From Side () Fram Top
— Thickness
Thickness1; I Lram E
Thickness2: | Omim

 Meutral Fiber

Reverse direction |l

—Depth

Reverse direckion |

—Profile

Selection:

@9 ok |

Copyright DASSAULT SYSTEMES

G0 ko profile deFinit@

@ Create Sketch

Create Join

i
@ _reate Exkract

I

Profile Defimtion

L

1 wihole geometry ¥ Sub-elements

— Selection

Support I Starting elemernts

Add l Remove ] Ciopagats I|?_£?Ii|

o Cancel I

STUDENT GUIDE

Student Notes:
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Using Several Closed Profiles to Create Ribs and Slots

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

Copyright DASSAULT SYSTEMES
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Sketch Based Features: Recap Exercises

You will Practice the concepts learnt in this lesson to build a exercise following
a recommended process.

= Jewel Case Core

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 152



Part Design

STUDENT GUIDE

Student Notes:

Jewel Case Core

Sketch Based Features: Recap Exercise
‘ 20 min

In this exercise you will :

¢ Design the part to create the core geometry for the
Jewel Case.

¢ Create combine from two profiles perpendicular to
each other

« Design the strengthening and mating part rib on the
back perimeter of the core geometry

¢ Design the relief Rib

Copyright DASSAULT SYSTEMES
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Design Process: Jewel Case Core Student Notes:

® Create the rough design by
combining the two profiles

@

[ Create Pockets ]

®

[ Create strengthening

Rib

Create another relief Rib on the
central part of the Jewel Case

Copyright DASSAULT SYSTEMES
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Do It Yourself (1/11)

Part used: PDG_Jewel Case Core_ Start.CATPart

¢ Set the Length units to “Inches”, through:
Tools > Options > Parameters and Measure > Units.
¢ Create a Combine from the two sketches given.

—

~

Sketch.1

Copyright DASSAULT SYSTEMES

Sketch.2
Enmhlne Definition [ ] x|

— First component Second component

Priofile: ISkEtEhl _l |F‘r|:|F|Ie iSkEtu:h z _l

o Mormal baprofile

Dirackion; I Mo seleckion

o Marmal ko prafile

Direction: If'-Jn selection

@ Cancel |

Preswvigiy I

Combine

STUDENT GUIDE

Student Notes:
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Do It Yourself (2/11)

"""""""

¢ Create another sketch on XY plane by projecting the edge of the combine. ﬂ

¢ Create the remainder of the sketch using the Profile tool and trim it to form the
closed profile for the Pocket.

d

Projection

Copyright DASSAULT SYSTEMES
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Do It Yourself (3/11)

« Create a pocket using this sketch using “Up to Next” option.

Pocket Definition

— Firsk Lirnik ST

Type: Up ko ne:x:t)

Lirit:: JMo selection

Offset: I din

— Profilefaurface
T~

Copyright DASSAULT SYSTEMES
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Do It Yourself (4/11)

« Create another sketch on XY Plane
# Use the project 3D elements tool to project four bottom edges from the solid
onto the sketch plane as shown.
+ Trim the edges to form sharp edges.

175

208
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Do It Yourself (5/11)

« Create a pocket from this sketch

Selection: |Skekch,4
L] Thick

Reverse Side ]

[ Mirrared extent

Reverse Direction I

= less I
]

= Mormal ko profile

— First Lirnit — — Second Limnik

Tvpe: w ll Tvpe: |Dim lalg] L‘
Lirnits [to selection | Cepth: <i"l|:|31i|'l ) E
Offset: [m E Litrik: |Ma selection

— ProfilefSurface — Direction

Reference:|Mo selection

— Thin Pocket

Thickness1 I 0,039

Thickriessz: 8

[ meutral Fiber [ Merge Ends

ok | @ cancel | Preview |

STUDENT GUIDE

Student Notes:
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Do It Yourself (6/11) Student Notes:

¢ You will now design the rib to strengthen the Jewel Case.
¢ First create a sketch on the top face of the Jewel case. This is the rib center curve.
# Use the Project 3D Elements tool to project three bottom edges from the solid
onto the sketch plane as shown. L
4 Complete the sketch. Projections

After projecting the edges,
continue to create the sketch
shown in black

1 1.875 |

R 0,125 R0OJ125

Copyright DASSAULT SYSTEMES
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Do It Yourself (7/11) p—

: I[;L
« Mirror the sketch about the central line.
¢« This sketch is the center curve for the rib that you will create.

Copyright DASSAULT SYSTEMES

Mirror about this line

STUDENT GUIDE

Student Notes:
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Do It Yourself (8/11) ——
« Now you will create the profile to be swept around this center curve using the Rib
§ (t.‘,(l)'z;te a new plane (Offset 2.438in from the ZX plane) to support the sketch for this
profile.

_____________________________________________________

Plane

Details of this A
sketch are:

:D o0gq WO W

N
/ Lol oom

Sketch on
this plane

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 162



Part Design

Do It Yourself (9/11)

« Create a rib using the two sketches.

Rib Definition

Cenker curve |Sketn:h =

Profile [Sketch &
)

Profile conkrol

IKeep angle

Selection: Mo selection

Lo

Copyright DASSAULT SYSTEMES
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Do It Yourself (10/11) Student Notes:

¢ Create a relief rib for the Jewel Box. Create a sketch on the top face of the Jewel
case core as shown for the center curve of a new rib.

¢ Create a new sketch for the rib profile using the same sketch plane you used for the
strengthening rib profile. Create the half-circular profile as shown, constraining the
lower corner point to the center curve profile.

=\_JE Plane1 _________________________________________________________________________________
3.013 )
A
D 1.125
D 0,031
R,

/ Profile
Center for rib
curve
for rib

Copyright DASSAULT SYSTEMES
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DO It You rself (1 1/1 1) Student Notes:

« Create a relief rib for the Jewel Box using these sketches.

Copyright DASSAULT SYSTEMES

E PDG_Jewel_Case_Core_End.CATPart
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To Sum Up
This concludes the lesson on the Sketch based features

® You have learnt to create advanced sketch based features like Rib,Slot,Stiffener,Multi-Section
solids

# Rib :Rib is feature that is created by sweeping a profile along a given part.
# Slot:Slot is a feature that removes material and is used in a similar way as Rib.

% Stiffener:A stiffener is a brace that is added to a wall to strengthen it and prevent breakage. it
is mostly used in casting components.

4 Multi-Sections solid: Multi-Sections solid is used to sweep several sections along a guided
path.

4 Removed Multi-sections solid is a feature similar to loft but the difference is that it removes
material

4 Multi-section solid can be created using guides,spines,couplings

# Multi-section solids can be relimited using Relimitation.

Copyright DASSAULT SYSTEMES
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Part Manipulations

You will learn how to manipulate part elements

&= Introduction to Part Manipulations

& Scanning a Part

&= Design Using Boolean Operations

= Cut, Paste, Isolate, Break

& Sharing Geometries

= Sketch Selection with Multi-Document Links
& Part Manipulations Recommendations

& Part Manipulations: Recap Exercises

& Sum Up

Copyright DASSAULT SYSTEMES
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Introduction

You will see in this lesson different tools used to manage

features (cut, paste...), bodies (inserting, boolean operations),
and how to create multi-model links

Copyright DASSAULT SYSTEMES
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Scanning the Part

You will see how to replay the construction history of a part.

&3 Part1

— =7 xy plane

— 7 yz plane

— = Zx plane

I‘ PartBody

-—@ Pad.1

#- 7 Sketch.1

r@ Hole.1
#~ 7 Sketch.2

—{f g Mirror.1

— &, EdgeFillet.1

— &) EdgefFillet.2

—% Mirror.2

JIStructure jE: Md M IR M M m

-

Copyright DASSAULT SYSTEMES
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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. By scanning a Part we can understand the complete steps that
were followed to complete the design.

Scan E
JIStructure jE: Md H IE M M m

48 Part1

] Part1

— <=7 xy plane — .7 xy plane
— <7 yZ plane — <7 yzZ plane
— <7 ZX plane — .= 2 plane

Ir' FartBody
* @
#- 7 Sketch.l

e

-— PartBody

-—@ Pad.1

#- 7 Sketch.1

Srrverrie

{
I
o
m
|

#- 7 Sketch.2

Ll LImL

—fﬁj Mirror.1

— &5, EdgeFillet. 1 — & EdgefFillet. 1
— ) EdgeFillet.2 — & EdgeFillet.2
£ _fﬁli Mirror.2 —lﬁi Mirror.2

STUDENT GUIDE

Student Notes:
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Scanning the Design Process

Here is a powerful tool to show the Part History step by step in order to visualize how the
model is designed. Scanning the design is done through Edit > Scan or Define in work
Object.

 Edit ey Insert Tools ﬂindcﬁ:
:@ Undo Element selection Ctrl+Z

1
:@Bepeat Crl+y'
1

Updat Cirl+LJ
:@_p ate l+
1
' 3 Cu Cirl+
:Qgpy Crl+C
:@ Faste Cirl+y/

' Faste Special...

:ﬁ Search... Cirl+F
|
:%g Selection Sets... Ctrl+G

:@ Selection Sets Edition...

|
: Links..
|

: Froperies Alt+Enter
|
1 Other Selection...

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
:
I
Delete Del :
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

You can select ‘forward’ at
each step to scan all steps

Copyright DASSAULT SYSTEMES
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Scanning a Part (1/2)
Fartl
_____ Select Edit > Scan ... Menu option
sy plane
------- 7wz planea
S plans n Start  SmarTeam Eile ey Imsert  Tools  Window
=3 ParBody fIndo Emply selection Chrl+Z
L—@ Pad | w Repeat hr -+
"'_mfi Sketcal -
-_@ Hole Froperties Alt+Enter
L% Sketer 2 Cither Selection, ..
_% hirrar.1 Scan or Define In Waork Ohject...
— &) Logerille:] ParkBody object r
— &) Celgelille:2 Initial part
~ @ shail Starting feature: feature active when starting
— 0 Mirror2 @ Use the Scan tools to navigate scanning
through the part structure ) )
Backward: goes to the previous feature in the
tree
Structure: all feature are scan in the
order of the specification tree First to Update: goes to the first element to
Update: all features are scan in the update and update it
order of the update
" Forward: goes to the next feature in the tree
s
7 Exit: when you exit the active feature becomes in
5 J |structure I~ E: M W IE M P E work (it is underlined in the tree)
< ~
g Y | | | \ Last feature: last feature in the tree
s Display Graph: Make a dialog box appear displayi
g all the features belonging to the part Play Update: replay the update of the geometry
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Scanning a Part (2/2)

@ - w plare
iy plare
. zx plane
r%} PartBody @
'_E|| Pod1 To work again on the
#1% sSketch.| whole part, click the
..—@ lcled |:> last feature in the tree
[ speten o ?nd select t_he I_)eflne
in work option in the
— s e contextual menu
— &) EdgeFilet 1 (MB3)
— &) EdgeFilet?
— & Shell1 The Mirror.1 feature is in work: you
— 0§ pirar 2 can make local changes

Copyright DASSAULT SYSTEMES
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What is Define in work Object ? Sludentfloles:

Define in Work Object :To create a intermediate feature especially during design
modification stage, define in work object is used.This is done through contextual menu.

Define in work objects is useful when working with several bodies (in Boolean
operations)

By using Define in work object you can create features in a body by working

in that body.
Here the entire part is created in the same But after creation of Pad.1 Body.2 is
part body defined in work object then top part will be

created in the second Body.

B Partl & Partl

./ Xy plane — .7 xy plane
. yz plane — vz plane
— - zx plane

— o zx plane

I‘ PartBody

=7) Pad .1
#- 7 Sketch.1

=i Bady2

Pad.3

#~ 7 Sketch.2

ﬂ Draft.2

@y EdgeFillet.2

Copyright DASSAULT SYSTEMES
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L] L] L] L] w
Defining in Work Objects (1/2)
@ Select a feature in the Tree with MB1
1
|
1
@ | Partl | g Partl
1
7 Xy plane ' [T<7 xy plane
#7 yzZ plane . [<= yz plane
<7 Zx plane | e ax plane
1
=393 PartBody ! r PartBody
=3 : == Pad.1
: #-i 5" Sketch.1
e T e 1
@ Draft.]i Center Graph :
@’ Shell. 1  Beframe On ! o =k shelll) oo )
| Parent/Chidren.. i : Canter Graph
i - . ! ! Beframe On i
. Define In'Waork Ohject ] ! _ ]
| R e ] : . Farent/ Children... E
: Define In\Waork Object i
:
1
" @ Select the Define in Work Object option in the contextual menu
=
: &
2 Note that in the same Body, CATIA no longer displays features coming after the ‘active’ feature defined as
) in Work Object
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Defining in Work Object (2/2)

@ If you insert a new Sketch, it is positioned after the active feature(Feature that is
underlined) defined as in Work.

Here Pad.1 is Defined in work Object.

Part1 m Fartl
2 xy plane @T@ » 7 xy plane
.~ yz plane .’ ¥Z plane
_wzx plane = 2z plane
PartBody —= ’i r@ PartBody
*-5]Pad.1 #-5] Pad 1
L—g@ ° { Draf.1
(W Draft.1 4 shell.1

a3
>
4 Shell .1 &U?

Copyright DASSAULT SYSTEMES

Here Shell.1 is Defined in work Object.
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Design Using Boolean Operations

You will learn to design parts using Boolean Operations and by managing
bodies.

03 Part1

—:= xy plane
— <7 ¥z plane

— <=7 ZX plane

=
PartBody
7] Padi

#- 7 Skatch.1

ADD

REMOVE

Copyright DASSAULT SYSTEMES
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What are Boolean Operations?

The Three Basic types of Boolean operations are:

1.Add (Union):Adding two solids, combines the two solids such that they become one
solid. The exterior surface looks the same, however the two objects now act as one unit
and can moved, copied and manipulated as a single entity.

2.Remove (Subtraction): Using Boolean remove on two objects, the second objects is
removed from the first object. The first object remains as it is, except the “volume”
where the second object intersects the first object gets removed.

3.Intersect: Using Boolean intersection, the common volume or material to the two

objects is kept. Object 2 in brown

Object 1 in Green

ADD REMOVE INTERSECT

Copyright DASSAULT SYSTEMES
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Why do we need Boolean Operations ?(1/3)

We need Boolean operations for following Reasons:
1.Boolean approach facilitates design of complex parts.
2.To Optimize the design and Update of the part.

1. Design of Complex Parts

Boolean ADD: For example,
you want to create the
following complex part.

It can be designed easily by using Boolean operations

Create Material 1 first Then, create Material 2

Copyright DASSAULT SYSTEMES

~®-

Add them together so that
a single object is formed.

“x
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Why do we need Boolean Operations ?(2/3)

Boolean operations are used to design the complex Parts

Boolean REMOVE: For
example, you want to create
the following complex part.

—

It is required to get the
precise fillet value here.

It can be designed easily by using Boolean operations

‘@

Create Part 1 first Then, create Part 2 Remove Part 2 from Part 1
to get the final single part.

—>

Copyright DASSAULT SYSTEMES
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Why do we need Boolean Operations ?(3/3)

Boolean operations are used to design the complex Parts

Boolean INTERSECT: For
example, you want to create
the following complex part.

—

It can be designed easily by using Boolean operations

=

Create Part 1 first Then, create Part 2 Intersect part 1 and part 2.
Here Common part is kept

Copyright DASSAULT SYSTEMES
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How to Create Boolean Operations ? (1/2)

To create Boolean operations we need parts designed in different bodies and not in in
a single Part Body.

At a given time Boolean Operations can be performed on two different bodies only.

To perform Boolean operations between the bodies ,you need to insert bodies through

Insert > Body.
4 Part4

3 Part4

e

o b

— <=7 xy plane % s l —2=7 xy plane
— <> yz plane | 3 o, — <=7 yz plane

— <=7 zx plane |:> i@ Geometrical Set... —.7 zx plane
—'gé} PartBody : g Ordered Geometrical Set..,
I 2

_________________________ :

Now You will be able to perform operations (add, assemble,remove,intersect,union trim) to
define relation between these bodies.

You can create different Design steps in these bodies separately.

For example, to create a molded part. You can create Main part of the Mold in one body and the
core in another body, then you can remove the core from the main part.
Later it will be easy for you to separate the part and its core.

Copyright DASSAULT SYSTEMES
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How to create Boolean Operations? (2/2)

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

Intersecting : The resulting solid is the material common the

two bodies. ':>

Removing : If Body2 is Removed from Body1, the operation
is Body1 minus Body2 |:>

Union Trim : The Union Trim is basically a Union with an
option to remove or keep one side or the other. Inthe @&.==>
picture, the purple face is selected to be removed. 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 withina ,_
specific Body. “Lump” is the material that is completely
disconnected from other parts in a single Body . The user |:>
can delete any Lump as a single entity even if the Lump is a
combination of numerous features

Copyright DASSAULT SYSTEMES
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Assemble With the cursor on Body.2, select Student Notes:
Assemble from the contextual menu
(MB3)

We want to assemble Body.2 !
with PartBody

é‘ﬁj Farll

[ Ry plare

f

.7 Wz plane

Body.2 object

5 add. .
@E&move...
Select OK in the Dialog box B9 eersect..
21| o
..... Assemble|Body.2 QE Show Components

sy plane Tk

QE Hide Components

vz plane After:  [EdgeFilet. L

Resef Propetties

& E!!!EQ e’ 7 plane o Cancel ] Preview I
. Ch. Part Bod
-2 Sksteho - Body.2 contains a .—’ FarBody —
Pt T groove El Bad 1 Create Technological Results. ..

You get:
In a complex part, when features are numerous & 4 Sicton g
it is useful to group together some of them in a & Diatt

body which becomes a subassembly of the first & Edgerilet!
g body using Insert in new body tool. L Because Body.2 contains a
w &ﬁﬁe 2 E - .
o Tooks  Window  Help I groove which is a feature that
15ErT R N
5 - = = = Body.2 removes material, the result of
=2 . . .
i Object =& Graove ! the assemble operation is also
3 : i . .
z R L A Skomho removing material
8 =% Insert in new body
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from the contextual menu

Add @ With the cursor on Body.2, select Add

(MB3)

We want to add Body.2 in
PartBody

3] Purl1 =

[ Ry plare

.7 Wz plane

3 Pt
e wyplane
e yZ plane
Y Skatch.2 e xplane You get:
Body.2 contains a "'E? ParBady
groove @ Pad.1
*""? Skeich.T
p & orete
E & EdgeFilzt]
5 52 add1
% Bodky.2
% r' (B Groowves
§ *" %3 Sketcr.2

| Liﬁ EdgeFliet.]

F‘arent,l'Chllu:Iren

@ Local Update

Feplace...

Bo ||:| 2 |||:|'||-| k

Select OK in the Dialog box c@lﬂtersect

Unian Trirm, .

2 x| QE Show Components
q% Hide Components

add |Body.2

Reset Propetties

@ cancel | Preview | SRl

Create Technological Results. ..

Body.2 contains a single groove,
so it appears as a solid (even if it
normally removes material). When
you Add a Body, CATIA keeps the
feature like it appears before the
addition.

STUDENT GUIDE

Student Notes:
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from PartBody

s’ﬁl Part]

.7 ¥y plane

-— PartBody
7)

>ad.]
g #—1 seton 1
w
g r.ﬁﬁ 3[3_ LR =
:
g -—E:% Body 2
<
2 =) rad.2
3 #— A sketch 2
o

With the cursor on Body.2, select
Remove from the contextual menu
(MB3)

- Fad.l

# Spsten

—BE i

ParentfChildren. ..

r@ E@ Local Update
|

e Replace. ..
*_' P

e

.2 nhject

@ Select OK in the Dialog box

Remove |Body.2

“'\? E Show Components

After:  [EdoeFiler 1 q% Hide: Components

@ cancel | Previen |

Reset Properties

Change Part Bodw

Create Technological Results, .,

STUDENT GUIDE

Student Notes:
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InterseCt With the pointer on Body.2, select Student Notes:
Intersect from the contextual menu
(MB3)
We want to intersect Body.2 =) o
with PartBody 7 '
@ bartl &7 Slateh
. ~Beowr
E' Parent/children. ..
R YZ pane = | @Local Updake
#-  Replace...
En:u:l':.-'.;:;' lle:leu:t L @ &ssembla i
Add...
@ Remove. ..
Click OK in the Dialog box 0 Intersect...
. % Urion Trirm. ..
A Oranove mp..
Ink t{Body.2
Tno:erSEC I = G q%ihow Companents
I You QEt: After:  [Edaerilet 1 q%ﬂide Campanents
it R :
i_:i«.}fm& Skelch 2 e’ Xy plone @ cancel | Preview | Reset Properties
et w2 planc Change Part: Body
e’ 2 plone Create Technological Results. ..
."_ ForBody
@ Fadi
g t—w:i Skatch.1
8 e
g Body.2
<
s =7 Fac.:
5 # siennz
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Union Trimming Bodies &

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

@ Fartl

s wyplane

I wws yzplane

You get:

'

e e pIETE

=72 PartBody

liD Shat 1
#15 Sketch 2

& sh=i11

T-Iltl SljaftE

Copyright DASSAULT SYSTEMES

= @ Click OK
"‘Elc:dy.E

With the pointer on Body.2, select Union

Trim in the contextual menu
(MB3)
| @ zhau1
- Dody2
'n . FareatiCkildrer. ..
| .-/@ Leca Update

T e D
Meplace, .

i} Z gttt

@)SI

@ Select the Face to remove then

the face to keep

Trim Definition [ 7] |

Trirm; |Body.2
with |PartBody

Faces to remove: E'I Face :

Facestokeep: |1 Face
@ o | @ Eancalh F%
[ -

QE Show Components

QE Hide Components

Resef Properties

Change Part Body

Create Technological Results. ..

STUDENT GUIDE

Student Notes:
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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 capability allows you to remove
Lumps and Cavities

Cavity

Pockets

Copyright DASSAULT SYSTEMES
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Removing Lumps (2/3) @&

With the pointer on PartBody, select Remove
Lump in the contextual menu (MB3)

T3 Partidy
Barents/Children. ..

xi-il Pad

— @IL@E?' Ipdate

=7 Beplare

Creake Tecknologica Resulks ..

- @ PartBody object S Remove Lump. .., >
' ocket ?
*_w’f: Slestoh 3 :Eghcw Componerts
— & EdgeFilet 1 E Lide Components
—-% EdgeFilet2 Reset P-operties
*‘{%Body.z

Copyright DASSAULT SYSTEMES

Select the ‘Faces to remove’ field in the dialog
box Remove Lump Definition [Trim] EE

T E .

e fMo zelechon

Faces to keep: Mo zelechon

@ 0Ok I - Ear‘u:ell Fresiew |

Faces to remo

@ Select the two following faces belonging to the
lumps to be removed

STUDENT GUIDE

Student Notes:
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Removing Lumps (3/3) @&

@ In order to select a face of the cavity, place the
pointer on the cavity to be removed then press

the Up arrow key of the keyboard

PRIl

@ To confirm the face selection click /

inside the circle

@ Click OK

Remove Lump Definition [Trim]) EE

Trirm; | PartBody

Faces to remove: ERREEES

Facesto kesp:  |MNo selection

ﬂ Carcel I Preview l

Copyright DASSAULT SYSTEMES

Using the small arrows, highlight one of the
cavity face

1/4- Facef~ockst 1/PartBody)
zf4- Facefshel . 1fPartBody/
z/4- Facefshel 1/PartBody/
4f4- Face/=dgeFilet. 1/PartBocy/

STUDENT GUIDE
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Assembling a Set of Bodies (1/3)

Assembling a set of bodies (Multi selected using
the Ctrl key) is possible

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

'@ Fart

e XY plane
.-’ YZplane
e’ Z¥ plEne

L4 E‘ PartBody

L

T:lil Pad.3
N\, — & EdgeFilet 2

@ Fad.4

& EcgeFilet 3

STUDENT GUIDE
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Assembling a Set of Bodies (2/3)

With the cursor placed on the last body, select the

Assemble option in the contextual menu

Zenter Graph

Paste Special. ..

Chrl+2
Chrl4-C

Chrl+Y

Delete

Dl

ParentiChildren. ..

@ Local Update

Replace. ..

QE Show components
Q‘E Hide compaonents

Reset Properties

Copyright DASSAULT SYSTEMES

Selected objects

Change Part Body

Fart1

e Xy plane
s YZ plane
e 2R plane
- PartBody

*r‘lil Pad 1

3:5# Body 2

t@ Pad 2

B EdgeFillet |

ﬁﬂr Body 3

T_‘@ Pad.3
@) EdgeFillet 2

'3:-1# Body 4

@ Fad .4

STUDENT GUIDE
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Assembling a Set of Bodies (3/3) | . Student Notes:
"_ FartBody

T—lil Pad.1

s
Select OK in the dialog box "'ﬁ

=73 Body 2
assemble R 7]
I T Fad.?
Assemble |3 Bodies t
e &Y EcgeFilet |
fret: |Par_II— -
You get: ‘H};*’ Assemble 2
=97 Bodvy 3

T_—EI Pad.3
&) EdgeFilet 2

=<&F pscannle D

|
"@ Body 4
r@ Pad 4

7 Sketoh 4

Copyright DASSAULT SYSTEMES
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What is Replacing a Body? &

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

Partl

Partl

...~ Xy plane
...~ ¥z plane

. ZX plane
— ‘% PartBody

@ Pad.1
T*" :2; Sketch.1

Copyright DASSAULT SYSTEMES

T

@Pad 1

& :f; Sketch.1

STUDENT GUIDE

Student Notes:
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Replacing a Body (1/3) &=

Body to be @ Select the Replace command
replaced from Body.3 contextual menu @ Select Body.4
& part 4 part
— . sy plane [’ Wy plane
— 955 2 plane s ¥Z plane
—. 2 plane s ZX plane
LB parteody — 33 PartBody
— 5 T Bodv .2
Replacing T~ 3@ Body 2 ﬁ% d
bOdy Pad 1 Pad .
&1 axeten | #-2 Sieteh |
"(% Trirn.1 ‘_ﬁﬁ .1
,L_ - =338 Body.3
[ . Parent/Children... = Pad2
— Local Update *'_m:i Sketch 2
"_E Cody 4
“@ Lads Body.3 object

Copyright DASSAULT SYSTEMES

=% Sketen 3

#—% Sioton g

STUDENT GUIDE

Student Notes:
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Replacing a Body (2/3) @&

@ Select the following line in
the dialog box

Replace [_ O] x|
Replace; |Fau:e Whith: |
Feplace | Witk I
4

Mo seleckion

1 pointing element: Trim. 1
[ Delete replaced elements and exclusive parents

w Cancel I

@ Select the following face in
the Replace Viewer. This face

is the face that will be
removed during the Union

Trim operation

Replace ¥iewer

A,

[ Link viewers

@ oK

Cancel

— —
Replace I ]
Replace: |Face with: |Face
Replace | hith I
Body, 2\Body. 3 Part1iBody.4

Pad.ZiFace

1 poinking element: Trim, 1

Pad.3\Face

[ ] Delete replaced elements and exclusive parents

@ Select OK

— @ Select OK

STUDENT GUIDE

Student Notes:
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Replacing a Body (3/3) @&

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

icon @
23 Partr

_____ You get:

— Part3ody
r Bock 2
Sad.]
A Sietoh |
=5 Ium1
=58 Body 4

r@l Pad 4

¥ leteh 3

==y Bodv.3

= Sad 2

7 Sretcho

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE

Changing the Boolean Operation Type (1/4) Student Notes:

@ The initial part is composed of three
bodies. Assemble Body.1 to Part

Body. @ Remove Body.2 from Assemble.1.You obtain
Remove.1.
& Pt
—2F xy Dldnz
—:=F vz plane Mart
—<F zxplane 7 ¥y plane
"@ - 2= vz plane
Pad £ TR plgne
#7 Skeon T =33 Partfody
“; ngeFie’r? -—% Ppd.1
| }
=55 Agsernble.] © |, Sketch.
— FogeFilat 2
&m Body 1
'_ ' I'(%A emble.1
Fad.2
- =48 Bocly 1
#\ Sketch 2 "
= oo #-[F Sketon 2
- Pad 3 '_@ v
A Sket : B_.m..y_._l
-— Body?
= Pad3

[\ sketch s

Copyright DASSAULT SYSTEMES
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Changing the Boolean Operation Type (2/4) Student Notes:

.-@ -_ Center Graph

#-{RBody; Befameon

HideShow
Propetties
Cefine In Work Chject
N Chri+
Click with the right button mouse on Copy Chelee
Remove.1. In the contextual menu, % |
select Remove.1 object Baste i

Paste Special...

Delete Dl

Parent/Children, ..

@ Local Update

Replace. .,

Femove, 1 objeck L4 %ﬁ. Insett in new. ..

o, i
g%~ Change To Assemble

(2]

é @ Change To &dd
@ @ Choose now the new operation. For

2 example, click on Change To 59 Reorder...

g Assemble. { ) Deactivate

§ Fe=set Properties
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Changing the Boolean Operation Type (3/4)

@ You obtain :

Fart1
Z7 ¥y plare
£7 Yz plane
£ v plane
-2 PartBady
) Pad 1
&y Cdgelllet.s
Assemble
-5 Body 1
I—q@ Asserble 2
Is— Bozly?
=7 ) Pad 3
#-[ Sketch 3

Copyright DASSAULT SYSTEMES

Change now Assemble.2 to Union
Trim. You obtain :

Partl

2 3y plane

£ vz plane

£ miplane
=1 FarnBocy

&) Pad 1
F@ EdgeFills1 .2

Assembe.]
#3984 cody 1
=8 Trm.1
I:-— A Bodv2
#-#) Pad3
#-[ Sketch 3

STUDENT GUIDE

Student Notes:
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Student Notes:

Changing the Boolean Operation Type (4/4)

You can edit Trim.1. For instance,
select the cylinder's top face as the P2
face to keep. You obtain :

Part1

<7y plans

27 vz plane

27 7 plane

=93 PartDody
7] Pad.1
&y EdgeFillet.2
h Assemble. |
#3 Body |
L Boch?
#&) radz
i—@. S<etcn B

Copyright DASSAULT SYSTEMES
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Student Notes:
Cut, Paste, Isolate, Break
You will see how to cut or copy a feature and paste it into a body and you will also see how to isolate or
break 3D geometry from its parents
Vo, 2
Copyright DASSAULT SYSTEMES 203
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What is Cut/Copy and Paste (Drag and Drop)?

The operation Cut/Copy and 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 can be achieved by using the drag and drop capability. If the CTRL key is
pressed during the drag and drop, the action is interpreted as a copy otherwise as cut.

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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Cut/Copy and Paste (Drag and Drop) (1/3)

@ Select the feature that you want to copy on @ paste the Pad feature on sketch.3.Select

another feature from the tree.Copy Pad.2

Fartl Partl
Xy plane 7 v plane
¥z plane = 7 plane
- z% plane e ZX plane
-r PartBody -- PartBody
*- 3] Pad. 1 E5)pad.1
B ey #-F]Pad .2
i Draft.1 . ':ﬁ Draft 1
#-[/ Sketch.3  [(Eheasste i *@-Edgﬂm*l
Partl
Pad.3 i d Ketch 2 Xy plane
(3 paasiocaedomsions |- vz plane
Pad.2 . 2x plane
f{@ PartBody
g #-FJPad.1
#-F]Pad.2
é ':ﬁ Draft.1

- 7 Sketch,3

Sketch.3,click MB3,and select paste.

STUDENT GUIDE

Student Notes:
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Cut/Copy and Paste (Drag and Drop) (2/3)

@ Copy Draft.1 from the tree.Select the vertical
face of the Pad.3 and Paste it using MB3.

Partl
2 Xy plane
2 yz plane
2 ZX plane
lﬂ;@ PartBody
*-FJPad.1
-lrﬁilpad 2

t@-

% EdgeFillet.1
={7)Bad3

i’ﬂfm Sketch.3

Copyright DASSAULT SYSTEMES

@ Draft.2 is applied to Pad.3.

Partl
e xy plane
e ¥Z plane
7w plane
lr- PartBody
#-(7] Pad.1
hil Pad.2
[ Draft.1
& EdgeFillet.1

t@ Pad.3

STUDENT GUIDE

Student Notes:
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Cut/Copy and Paste (Drag and Drop) (3/3)

@ Keeping the Ctrl Key pressed, select
Edgefillet.1.

Partl

. xy plane
ryz plane
o ZX plane
l'@ PartBody
#-F]Pad .1
#-5]Pad.2

Copyright DASSAULT SYSTEMES

Drag the selection and drop it on one of the
edges of Draft.2.

Partl
e Xy plane
e y2Z plane
7 plane
-— PartBody
#-7]Pad.1
#-F]Pad.2
[ Draft.1
#JPad.3
Ei Draft.2
&/ EdgeFillet.2

STUDENT GUIDE

Student Notes:
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When to Use 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 because other geometry depends 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).

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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Isolate, Break (1/3)

@ Starting with the geometry as shown @ 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
an length of 20.

------

Intersection between the Added pad
pad and the sketch plane

Diameter 50

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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Isolate, Break (2/3)

@ Edit the Sketch of the @ Exit the sketcher (Sketch.1), if necessary, Update the

first pad and change the
circle diameter to 50.

@ Select the Undo icon (may be

back to diameter 100 e

Copyright DASSAULT SYSTEMES

s
-—@ Pad.1
| | | ‘ L% Sketoh.1
. =) Pad2
| .
several times) in order to come Lot f Sketch.2

part. You will get:

Update Diagnosis: Sketch 1

Part| . . 1]
..... Feahure: Diagnasis ; Edit I

L }{)" p|ElI’|e "ad. 2 The selected sketch isn't walid for Ithe featurs you want to create. [T Trm o I
..... |stilate

 yzplane st |

Delete I

=0 EEE

Edlt Sketch.2, place the cursor on the yellow line. Select
Isolate from the contextual menu.

Mark. 1 object Definition. ..

[} Dgactlvaie

Beplace ..

@ﬁ Auko Search

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

E Qutput feature

STUDENT GUIDE

Student Notes:
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Isolate, Break (3/3)

Create two Coincidence between the

isolated arcs and the cylinder and exit
the sketcher

Edit the Sketch (Sketch.1) of
the first pad and change the
circle diameter to 50

Exit the sketcher, if necessary, Update
the part. You will get:

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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Student Notes:

Sharing Geometries

You will learn ways to Share Geometries using Multi-model links to help
propagate design changes.

Parti

— .. X¥ plane

— .~ ¥Z plane

— .- zx plane

=29 PartBody

Paste Special
=-fJPad.1
@ Paste fs specified in Part docurnent
St s Resulk With Link
+- mgji Sketch.1 () Paste with lirk [As Result

rBDd]r.z

(7] solid.1
@ ok | @caneel |

Copyright DASSAULT SYSTEMES
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Introduction Student Notes:

Here you will learn to Share geometries between several parts by keeping the link.
The link will be maintained between the Source part and the part in which copy is done.

To do so, you will learn what are Multi Model Links

Paste Special E
@ Paste &5 specified in Part document
: | As Result With Link
() Paste with link Az Resule

@ ok | & cancel |

Copyright DASSAULT SYSTEMES
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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 your “Master” PartBody gives you added modeling

flexibility

There are different ways that an independently modeled Body

can be assimilated into a PartBody

@ Part?

e’ Wy plane

[ e’ ¥Z plane

ez plane d

- ﬁi FartBody

rill Pad1
#-17\ Seton

Copyright DASSAULT SYSTEMES

:G:Ej Partl

I- PartBody
=& JPad.1
# 7 Sketch.1

r Body.2
() solid.1

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE

Why do we need Multi-Model Links ?(1/2) Student Notes:

In the context of the concurrent engineering, Multi-Model Links enable to keep the link between
a copied element and its master.

This allows to share geometries coming from different designers into your own part and it
enables to update your part whenever different designers modify their design.

Part Created By Designer A. Part Created By Designer B.

By using MML Part B is Imported in Part A

Copyright DASSAULT SYSTEMES
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Why do we need Multi-Model Links ?(2/2)

Part B is Removed from Part Using Boolean Operations

Part B is modified by Designer B

The changes are reflected in the
Master design A on update.

Copyright DASSAULT SYSTEMES

>

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE
. . . . Student Notes:
Establishing Multi-Model Links (1/3)
In a CATIA session you have two
separate parts
_____________________ Using the Contextual Menu, copy
g i the PartBody of Part2
g Parll 1
|
e ¥y plane | @ Part2
I waa I TR
| [ yzplane F ! et Y plane @ Place the cursor on the PartBody
I -
' [ 22 plane ! — %% 2 plane of Part1 then Select Paste Special
! | ' from the contextual menu
:" PartBody ' e’ ZH plane
| i ) party
: - Ead 1 1 l'_ 2artRock — |
ilane
: llir—3 Sketeh. | i el vt
o . ! i
r--TTTTTT s s s Tata
' & partz : Chrl+ [ ZEDIENE /
|
V| , I Paste Special... =33 parrnd
B ' o cu Chri+
1 ik f
: [ .’ ¥Z plane ! '—é -
| : i| EE Copry CErl4HC
c L =
| w23 plane d : Doy Paste el
|
: -'_ FartBody : ‘ Paste Special...
|
: -—EII Pad1 !
|
8 Sy 1
g #— Geeren | I
L o e o _____ 1
2
Copyright DASSAULT SYSTEMES 217



Part Design

STUDENT GUIDE

Establishing Multi-Model Links (2/3) Student Notes:

In the dialog box, select As Result
With Link and the Paste button,
then select OK

Paite Special

ok Lk @ Part1 becomes:
as Resulk with Link
() Paste with Rk |45 Result
Partl
@ ok | @ concel | — ... XY plane

" PartBody @ In Sketch.1 of part1, create a

distance (10mm) between the circle
'@ Pad.1 and the copied cylinder then exit
the sketcher
*'W;M Sketch.1 S

r Body.2
(7] solid.1

Copyright DASSAULT SYSTEMES
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Establishing Multi-Model Links (3/3) Sludenttioies
@ N_ow, in Sketch.1 _of part2, create_a @ Part1 becomes:
ﬂ::rzﬁteli::;‘:::stramt of 50 then exit @ Partl
e T T SR — ..~ Xy plane
— . ¥Z plane
— . ZX plane
I'- PartBody
=-=4JPad.l
\A\Ililt::::ra‘rtj@?ctive, select the Update *"{\M Sketch.1

rBod}'.z

@ part1 &) Solid..1

— 7 Xy plane You get:
— 7 yz plane
— ...~ zx plane P
I" PartBody
=-cfJPad.1
#~ 7 Sketch.1

r Body.2
(7] solid.1

Copyright DASSAULT SYSTEMES
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- . - - Student Notes:
Sketch Selection with Multi-Document Links
It is possible to copy and paste with link a sketch
from a document to another one
[+]Multi_Models_Link.CATPart
Zenker Graph
Reframe Cn
Hide5ho
2] Praperties v
o _________
Farent/Chidren. .. @ Paste As specified in Part document
i @ Ll O Fan e AzFezultwithLink
E Feplace.. .
§ Part 2 object Pl Sunchronize &l
% Reorder Children @ 0K I & Cancel |
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STUDENT GUIDE
. . . . Student Notes:
Sketch Selection with Multi-Document 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 the original
sketch is modified, the document in which the copy is used will be also be modified
@ After loading a part containing a You get:
sketch, start a new part using
L [%|CATIA VS O[]
the File + New command Stat  Fle Edt Wiew Inset Took Window Help
Edit  Wew Insert Tc | D ﬁ E%« 3@ E%"} @} i) o [E? | i.ti ‘ fijs i | B
Ctrl+h Froe — — =
L
&
List of Types: @
ELipesemet TrSemm———_ =40
ProcessLibrary Nh |
Product j @_
Shape BN ﬂ}
Selection: lcfa
|F‘art 5
: o
ey OK_I & Caniy j Hew Window &
; Tile Horizontally 2
- : ()
8 @ Display the two parts Tile Vertically /)
g using the Window + .
h Tile Horizontally - @
g command 1 Muli_Mode. Part ey S— — k7
[ 2paz 2HeBAR20066 B4 ! 2,
% = : sommanid | L—I!
221
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Sketch Selection with Multi-Document 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 the original
sketch is modified, the document in which the copy is used will be also be modified

With the cursor on Sketch.1 in
the tree, select the Copy
command from the contextual
menu (MB3)

a3 Partl

— ... Wy plane

— ... ¥z plane

— ... Zxplane

=8 partBody

Copyright DASSAULT SYSTEMES

|
F— @\ Slateah 1
Center Graph

B aframe On

Drefine | niwfork Object

Chrl+4
Chl+IC
Chrl+f

Fazte Special...

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

from the contextual menu (MB3)

@3 Partz

—7 xy plane
—&’ ¥Z plane
— 7y plane

— ParB-~

Center Graph

Daframe On

Diefine In Work Object

Paste Special...

STUDENT GUIDE

Student Notes:
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Sketch Selection with Multi-Document Links (3/5) StudentHofes:

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

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

Paste Special E

@ Pasle documet
C

[:] Faszte with ik
ﬁeh_’j Partz @Partz
—7 ¥y plane — 7 Xy plane
— Sanyl eeEEl —.7 yz plane — .7 yz plane
—<7 zxpld > — 7 zx plane
=— PartBody ='- PartBody

#=77", Sketch 1
L AbsoluteAxis
rﬁ‘n& Geomelry

Lﬁfﬂ Datum

é@ Sketch.1

Copyright DASSAULT SYSTEMES
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Student Notes:

Sketch Selection with Multi-Document 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 the original
sketch is modified, the document in which the copy is used will be also be modified

Create a 20mm-high pad using
the copied sketch

| 2

In the first part, modify the sketch as
shown below

.
ol

|% 1l o/
o &
i

Copyright DASSAULT SYSTEMES
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Sketch Selection with Multi-Document Links (5/5) StudentHofes:

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 the original
sketch is modified, the document in which the copy is used will be also be 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 command

You get:
3 Part2

— <7 Xy plane
Cenker Graph '
— <= yz plane . /
—.— zx plane HideShow
“1" Properties
:— PartBody . - -
w Eﬂ.d..l Farent fChildren. ..
=-Le" Sketch.d () Local Lpdate
. Replace...
ﬁ?__ﬁ AbsoluteAxis -
Part2 object Pl Swnchranize &l
I’ﬁ_l) Geometry R R ——
g Reorder Children
d Datum.1

Copyright DASSAULT SYSTEMES
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Student Notes:

Part Manipulations Recommendations

You will see some hints, tips and advices about tools seen in the lesson

Paste Special El

W pacte &s specified in Park document

) o A5 Resulk \With Link
i Paste with link | ac pesult

4 w3 Cancel ’

Copyright DASSAULT SYSTEMES
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The Different Paste Special Options (1/3)

Paste Special EE

@ Paste

(2 Paste with lirk

As specified in Part document

&5 Result With Link

a5 Fesult

1 & Cancel ’

Copyright DASSAULT SYSTEMES

As specified in Part document:

The copied element can be
modified and has no link with
the original one. The original
element is duplicated

As Result With Link: The
copied element cannot be
modified, but in case of
modification of the original
element, the copied one is
updated

As Result: The copied element
cannot be modified (it is a
datum) and in case of
modification of the original
element, the copied one is not
updated

STUDENT GUIDE

Student Notes:
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The Different Paste Special Options (2/3)

As Result With Link

You can edit the link of the solid which has been pasted in the same part using the

option ‘As Result With Link’.

Consider the following scenario:

Two different configurations of Cavity Pockets
are stored in the two bodies namely:
Cavity Pockets V1 and Cavity Pockets V2

Solid.9 is linked to one of the Cavity Pockets
bodies and is used in Boolean operation with
the part body.

By changing the parent link of Solid.9 you can
obtain the required design configuration.

(€

[
lr@ PartBody
— @ Steel

=il Assemble.23

=-:23 Rough Body
(@Assemble.zo

@Assemblell
=-33 Cavity Pockets

iii"(@ﬁ\ssemble.zz
IF(@ Assemble 14
Cavity Pockets Sketch
% Cavity Pockets Sketch
—@ Material

ical Set.1
F--5 Cavity Pockets V1
o Cavity Pockets V
¥ Steel
FMeasure

Cavity Pockets

)

Copyright DASSAULT SYSTEMES

User can only select Bodies within the Part in which the Solid is defined.

STUDENT GUIDE

Student Notes:
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Student Notes:

The Different Paste Special Options (3/3)

To change the parent of the pasted )
solid double-click its representation in Solid.9 has been created by

the specification tree. copying the ‘Cavity Pockets V1’ T | S cavity pockets |
e Tl body and pasting it in the same i o s !
: T-G& Assemble.23 I part using the paste special i ' !
1 : . P . . 1, ! #(@ Assemhle 27 '
! =93 Rough Body i option ‘As Result With Link’. : 1’ 58 pssemble.1d :
| 58 Assemble. 20 e 57" Cavity Pockets ketch
i | ENTEETTOMM | | 3 caty pocer Setch |

i : i - — ]
E i E Inputs | Parameters | E H Mate”al :
E 1 = elorted | E Irg Geometrical Set.1 i
L I . [ |Fi=ference Cavity Pockets W1 . Fj% _ !
i.__"fii;i%??_"_‘t_?_?‘}'}'f‘?ts_}’? _________ !

@ Select the another input for the solid as
‘Cavity Pocket V2.

o I R [Com T i
' = {3 Cavity Pockets !
; FsEs

=% Assemble.22

i— Core

E Edition of Solid.9
' T(% Assemble.14
I +

Inpuks | Parameters I

i—" Machining

; Cavity Pockets Sketch
; Cavity Pockets Sketch
EE‘;. Material

n—@ Geometrical Set.1

Input Selected i

The design has been changed to
accommodate new Cavity Pockets

Copyright DASSAULT SYSTEMES
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Student Notes:

Copying and Pasting Sketches

Center graph
Center graph
: Reframe On
Reframe On
R =1
- = | Hidey/Show
Hide/Shaw

Properties Alt+Enter

Properties alb+Enker
E Open Sub-Tree

Other Selection. ..

Define In Work Object
Define In Work Object

S cut Chrly
ﬁﬁ Cut Chrity .
" Copy Chrl+C

B3, paste Chrl+y

Paste Special. ..

Paste Special, ..

Delete Dl
Delete Del

Parents/Children. ..
Parents/Children. ..

@ Local Update
@ Local Update

Replace...
Replace. ..

Jewel_Case object

Sketch.3 object 4

To paste a sketch from one document to another, right click the destination
plane / face and select paste from the contextual menu. This method can
avoid task of changing the sketch support which may be required later.

Copyright DASSAULT SYSTEMES
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Isolating Sketch Links

Reference

Horizontal Measure Direction
Vertical Measure Direction

Swap Location
Coincidence
Tangency

If you display the Implicit Projection in Sketch
Analysis, you can Isolate the projection even
though no explicit geometry exists. This
process creates the appropriate construction
geometry in the sketch which is isolated from
the original 3D elements.

Copyright DASSAULT SYSTEMES

You can create an Implicit Projection by

making dimensional or geometrical

constraints between your sketch geometry

and 3D elements outside the sketch.

Geometry | Projections / Intersections | Diagniostic |

=10l x|

— Detaled Information

Operator | Type | Status | Support Comment
Concentricity.21  Implicit Projection Valid Pad.1/Edge.1
—Corrective Action
2| 0|5l
-

STUDENT GUIDE

Student Notes:
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Part Manipulations

Recap Exercises

. 35 min

In this step you will create:

¢ Adding and Assembling Bodies
Creating Union/Trim bodies
Copy/Paste Special bodies
Modifying Linked Geometry

Copying and Pasting Geometry
within a Part

¢ Copying and Pasting Geometry
from one Part to Another Part

« Creating 3D Constraints between
Bodies

¢ Connect Curves

s 8 a4 s

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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Design Process: Bracket-Right
The process steps

used to complete the

exercise: 1. Create new body

Pz

4. Apply Symmetry to
create Left Bracket

P 4

2. Union Trim the Bodies

ﬁﬁ PartBody
-ﬁ‘;Body.Z
B solid 1

3. Copy/Paste Special

P

&

5. Add additional feature to - -
Left Bracket 6. Modify Right Bracket

Copyright DASSAULT SYSTEMES
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Student Notes:

Design Process: Final Jewel Case

The process steps
used to complete
the exercise:

1. Replicate the
strengthening rib and
make modifications to it

2. Copy Isolated
geometry from
another part for reuse

3. Copy geometry with
history from another part for
reuse

Copyright DASSAULT SYSTEMES

4. Add and Assemble bodies
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Bracket-Right Recap

Add New design Feature as Separate Part
Body

Union Trim two bodies

Use Copy/Paste Special to copy this design
to a new part document

Use Symmetry command to create the left
handed Bracket

Add hole feature which makes the left
handed bracket different from the right
handed bracket

Modify the hole feature of the right-handed
bracket, which will also modify the hoel
feature of the left-handed bracket because
of the links.

ﬁi PartBody

"Iz%: Bady.2

O Solid.1

‘i' Symmetry.1

. '-E-I_] Hole.1
n_
E‘. Sketch.1

STUDENT GUIDE

Student Notes:
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Student Notes:

Final Jewel Case Recap

v Design intent to use existing features to
finish the Jewel Case design i) JewelCase
— . xy plane
v Created an additional strengthening and - yz plane
mating part Rib by copying and then - 2y plane
modifying the existing one .,- MainBody
v Copied and Pasted as Result (isolated ) Gl
solid) features from another part to create F(E] Pocket.1
CD placement ring Fr{E] Pocket.2
-7 Rib.1
v' Copied and Pasted features as Specified in #-45 Rib.2
Document to create flex openings for CD 1‘*@ Pad.1
holder 1‘*@ Pad.2
. (&) Pocket.3
v" Added and Assembled bodies to complete 2] Pocket.4
the part ¥4 Rib.3
Add.1
#-§33 Result of DiscHolder
r@&s&mﬁl&l
#— FlexOpening

t‘@ Open_body.1

@ Bright Plastic

Copyright DASSAULT SYSTEMES
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Student Notes:
To Sum Up

This concludes the lesson on the Part Manipulation tools.

w» Boolean operations are used to design complex parts.
@ Boolean operations are performed between two bodies at a time.
w» Body is inserted through Insert > Body.

w Different Boolean operations are
# Add
+ Remove
4 Intersect
# Assemble
# Union Trim

+ Remove Lump:Used on the body on which Boolean operations are already
performed.

w Multi-Model links are used to propagate the design changes for one part to another.

@ Features can be dragged from one location to another ,also they can be copied. This is
covered under Cut,Copy,lsolate, Break.

Copyright DASSAULT SYSTEMES
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Dress-Up Features

You will learn how to create advanced dress-up features

& Introduction to Dress-Up Features

& Advanced Drafts

&= Thickness

= Removing Faces

&= Replacing a Face with a Surface

& Dress Up Features Recommendations
= Dress-Up Features: Recap Exercises
= Sum Up

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

238



Part Design

Copyright DASSAULT SYSTEMES

Introduction

The following advanced tools allow you to dress-up existing solids

Advanced Drafts:

This tool allows you to create complex drafts
with a parting element or a reflect line:

Thickness:

This tool is useful when you want to é

add a thickness to a face:

&

Remove Faces:
This tool is useful when you want to simplify the

geometry of a part for down stream processes:

Replace a Face with a Surface:

This tool is useful when you want to have a
portion of the solid be extruded to a surface:

STUDENT GUIDE

Student Notes:
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Advanced Drafts o=

In this lesson you will see the Advanced Draft feature
2[x]

IDriving'l,driven TI

1k Side | Parting Element I 2nd Side |

4 Driving side
IC::-n:-'tant angle j | 30deg

Fararfieters fotvariable ammle l

— Meutral Element

Selection: |EdaeFillet. 2\Face. 3 i |
[ meutral = Parting

] Propagation by tangency

— Pulling Direction

Seleckion: |F‘|_|Iliru;| Direckion

[ controlled by reference

@ K I < Canu:ell Prexview I

Copyright DASSAULT SYSTEMES
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What is the Advanced Draft? (1/5) &
The Advanced Draft tool lets you draft basic parts or parts with reflect lines. 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 by specifying two different angle values and using the two
available modes.
s E T e | Incert __Took  _Window _Hep '
______________ ! Standard !
1 I
! Canmands Lisk E Warkbench |
By defal.JIt, the Advar!ced Draft | | G :
toolbar is not accessible from |_ v Geometry | oo !
CATIA, so in order to get it, you I_ w" Specifications ol N :
i 1 Wiew |
will have to select |_ o : !
I | J0n Device 1
] I Reset Compass 1 !
Views -> Toolbars -> Advanced ! ' workbenches :
- I Tree Expansion K |
Dress-Up Features | E ErrorLog :
: Specifications Crverview shift+Fz | EnowiayPM :
1 1 = |
. EEomeLry Overview : Enavialca |
1 I
: advanced Dress-Up Features :
m 1
E :L Analysis |
3
z  You will see the following toolbar:
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What is the Advanced Draft? (2/5)

SYo

The Advanced Draft tool gives you the option to define standard draft as well as draft with

reflect line on one or two sides. To do so, you will have to activate one or two buttons as
described hereafter.

%I Standard Draft (15t and 2nd
= Side)

Copyright DASSAULT SYSTEMES

Draft Definition (Advanced)

Indeperdent

N

~—

15k Side | Parting Elemen Znd Side |

Ll briving side

LI I 10deq

Pararetets for variable anole

II:.:-nstant angfe

=

—Faces ko draft;

Mo selection

Faces to draft:

[ selection by neutral Faces

— Meutral Element

Seleckion: & | selection M

[ ] Meutral = Parting
[T] Propagation by tangency

—Pulling Direction

Selection:

IF‘uIIing Direction

[ contralied by reference

-

Draft reflect line (1t side)

7
7

Frevie l

Draft reflect line (1st and 2nd
side)

STUDENT GUIDE

Student Notes:
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What is the Advanced Draft? (3/5)

The 15t side tab is used to define the characteristics of the draft angle for the selected faces.
If you decide to draft both sides, you have to define the draft angle characteristics for the
second side using the 2" side tab. When drafting both sides with reflect lines, you define
whether the draft angles are independent or not.

Draft Definition (Advanced) E |

=3

To define the Faces
to be drafted. 4

To define the

I Inidepandent j <

27

1t Side | Farting Element | Znd-Side I

[ Briving side

IIZc-nst.':nt angle b I M E

PErametets for v atishle angle
—Faces to draft:

Faces to draft: Mo selection

[] selection by neutral Faces

— Meutral Element

\ 4

neutral element.

Selection: & |Mo selection EI
[ Meutral = Parting
[] Propagation by tangency

—Pulling Direction

To define the
pulling direction.

Copyright DASSAULT SYSTEMES

Selection: !Pulling Direckion

[ contralled by reference

@ o | @ cancet | Frevign |

SYo

To define if the angles are the
same or not when using draft
with reflect line.

To define the draft
angle value.

STUDENT GUIDE

Student Notes:
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. Student Notes:
What is the Advanced Draft? (4/5) &80
To define the Parting Element, you have to use the parting tab. The parting element can be a

plane, a surface or a face
Draft Definition (Advanced) E

To define the
parting element

|ln-:len-&r-dz=nt i I /

15k Side | Parting Element | 2nd Side I

@g element: |r'-.||:| selection D

!Limiting Elementis): Mo selection @l ‘

@ ot | @cancel |  Frevien |

Copyright DASSAULT SYSTEMES
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What is the Advanced Draft? (5/5)

&

When you decide to draft both sides with independent angles, you have to define the

second side characteristics [ E_—rFET—— EE

L] Driving side

|x:f.-n.:tar.t angle ll IZDdeg

ShowvariatlePushButtons

=

a

—Meutral Elernment

A 4

Neutral element

Selection: & {Mo selection
[] Meutral = Farting
[7] Propagation by tangency

—Pulling Directinn

Sieleckion: |F'|_|||iru;| Direction

[ Contralled by reference

To define the pulling
direction

\ 4

@ o | @ caneel |

Bresie I

Copyright DASSAULT SYSTEMES

To define the draft
angle value

STUDENT GUIDE

Student Notes:
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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

Copyright DASSAULT SYSTEMES

Draft Definition (Advanced) El |

L Griving side

IL'-:unsL‘anL angle j | Sdeg

Fararneters fot-variable anale

=
I

—Faces ko draft:

Seleckion: Mo selection

[] selection by neutral fFaces

— Meutral Element

Selection: @ |Mor selection
[ Meutral = Parting
| Propagation by bangency

—Pulling Direction

Selection: IF‘uIIing Direction

[ zontrolled by reference

@ oK l < Cann:ell

FrEsieyl I

STUDENT GUIDE

Student Notes:
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Advanced Draft Angle: Draft Both Sides (2/9) @& Studenttioles
@ Select this face as the
object to be drafted

Draft Definition {Advanced) ElE3 |

IIndEpn_andent i |

15t Side | Parting Element | 2nd Side |

[ Briving side
ICDnstanI: angle j |5'2|E';I =
Parameters fat variable anale l

I;Faces ko drafk; E

[ selection by neutral Faces

—Meutral Element

Selection: Mo seleckion ]
(A o selecti B

[ ] Meutral = Parting

| Propagation by tangency

—Pulling Direction

Seleckion: IF‘uIIing Direckion

[ zontrolled by reference

@ ok l <3 Carrcell Frevien l

Copyright DASSAULT SYSTEMES
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Advanced Draft Angle: Draft Both Sides (3/9) @&

Select the indicated plane

Draft Definition (Advanced) EE |

IIndEpn_andent i |

tstside | Parting Element | 2 sice |

|Cu:unst§Q1gle j I Sdeg =
arameters fof yariable angle ]

—Faces to digft:

Selection:

[ selection by netral Faces

— MNeutral Element

Selection: @ |Mo selecBon ﬂ/

[1 Mewtral = Parting

] Propagation by tangency

—Pulling Direction

Selection: IF'uIIing Direckion

[ Zontrolled by reference

@ Ck l ] Cantell Preyien l

Copyright DASSAULT SYSTEMES
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Student Notes:
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Advanced Draft Angle: Draft Both Sides (4/9) @&

@ Enter 21 in the angle field

Draft Definition {Advanced)

Independerit

15t Side | Partini\Element | Znd Side |

[ Briving side
P

Il:.'u:unsl.'anL anale | 21deg

Paranieters farwvariable anale

=
|

—Faces to draft:

Selection: |1 Face

[ selection by neutral Faces

—Meutral Element
Seleckion:
[ meutral = Parting

] Propagation by tangency

—Pulling Direction

Seleckion; |F‘u||in|;| Direction

[ Zontrolled by reference

@ oK I < Cancell

F‘r_n_a}-'in_aw_l

G Select the Parting Element tab

Draft Definition {Advanced)

Independerit r

15k Side Partinig Element Znd- Side I

[ Briving side

Il:.'u:unsl.'anL angle j |21E|Eg =
Paranieters farwvariable anale I
—Faces to draft;

Selection: |1 Face

[ selection by neutral Faces

—Meutral Element

Selection:

[ ] Meutral = Parting
| Propagation by tangency

—Pulling Direction

Seleckion: |F‘u||in|;| Direckion

[ zontrolled by reference

@ 0k I ) Cancell F‘r_n_a}-'in_aw_l

STUDENT GUIDE

Student Notes:
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Advanced Draft Angle: Draft Both Sides (5/9)

@ Select the Parting Element button

Draft Definition (Advanced) |

IIrn:Iep.;rn-'Jer-t > I

15k Side | Parting Element | 2nd Side I

[ se parting elemerit: | |Nn:| selection

Limiting Elementis): |Mo selection

B |

Copyright DASSAULT SYSTEMES

Freslet I

Select the Parting Element field

Draft Definition (Advanced) E

| [ndependent ¥ I

1st Side | Farting Element | 2nd side I

d Use parting element: | RE== sy

Lirniting Elemenk{s); [No selection @_I

@ Ok _I < Caru:ell Presien l

STUDENT GUIDE

Student Notes:
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Advanced Draft Angle: Draft Both Sides (6/9) @ & Student Notes:

@ Select the 2™ Side tab

Select the indicated plane Draft Definition {Advanced)

——= Select the
| ndepeniden -] required plane

1stSide | PartingElemet | 2nd side | from tree or
= user can create
< Use parting slemsnt: IF‘Ialje.l -E‘l plane by right

Limiting Elerment{s): |N|:| selection M cIicking in
selection menu

Y

Parting Line Adjustment : |5mm

as shown below

e
enks):
27 & Plane
£~ YZ Mane
£—7 £# Pane
2]
% % Croake Join
=
% f\'f: Create Extrapal
. ] """"
=2
-
a
3
£ @ oK I & Caricel l PrEviEm l
3
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Advanced Draft Angle: Draft Both Sides (7/9) & Student Notes:

Select the indicated plane

Draft Definition {(Advanced) EE3

N Side | Parting Element | 2nd Side |

[ oiking side
ICDnsta}tngle =+ ||21dea 2
ararneters fot variable anale ]

—Meutral Element

Selection: @@M

[1 Meutral = Parting

[l Propagation by tangency

—Pulling Direction

Selection: IF'uIIing Direction

[ controlled by reference

o Ok

B ==

Copyright DASSAULT SYSTEMES
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Enter 45 in the angle field

Draft Definition (Advanced)

I

tstSide | Parting Elgent | 2nd Side |

L Briving side
—

Il:.'u:unsl.'anL angle 45deg

Parareters Fotvariable angle

—Meutral Element

Seleckion: & F

[ Mewtral = Parting

] Propagation by tangency

—Pulling Direction

Selection: Pulling Direckion

[ controlled by reference

@ oK l 3 Cancell F‘r_n_a}-'in_aw_l

Advanced Draft Angle: Draft Both Sides (8/9) @&

e

tstSide | PartingElement | 2nd Side |

L Briving side

Il:.'u:unsl.'anL angle "! I 45deg =
Parareters Fovatiable angle

—Meutral Element

Seleckion: &

[ Mewtral = Parting

] Propagation by tangency

—Pulling Direction

Selection: Pulling Direckion

[ controlled by reference

!

@ oK l 3 Cancell F‘r_n_a}-'in_aw_l

STUDENT GUIDE

Student Notes:
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Advanced Draft Angle: Draft Both Sides (9/9) &= Student Notes:

You will see

Select OK in the dialog box

Copyright DASSAULT SYSTEMES
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Do It Yourself (1/2) &=

Second Neutral Parting Element

Element

6 degrees 10 degrees

First Neutral
Element

5N

Face to define the
Pulling Direction

» Create a draft angle with the above indications. This
draft angle is both sides with reflect lines

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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Student Notes:

Do It Yourself (2/2)

« Modify the previously created draft angle by making
the first angle value as the driving angle (Draft Definition (Advanced) | =l
(Driving/Driven option) :

Copyright DASSAULT SYSTEMES

; IStSIdE ..... Parting Element | 2nd Side
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Thickness

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

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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Why Applying Thickness?(1/2)

Applying thickness is basically used to enhance the productivity during solid model creation.

A standard use of thickness is to add or remove material before machining a part. Thickness
enhances the design intent and allows rapid modifications.

Thickness is useful when you need to add material to various faces on a Part to
accommodate machining or other manufacturing operations. For instance, you might add
Thickness to account for additional material necessary to cast the part.

Thickness is also applied to select walls of a Part that has been Shelled.

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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Why Applying Thickness?(2/2) Student Notes:

Now suppose we want to add thickness to one
of the faces of the following part.

One of the methods is to create a pad,by selecting the face and specifying the length

value.

Here you can observe that the filleted portion cannot be
thickened in the Pad.To Pad that portion the number of
steps would increase.

By using the thickness tool we can solve this problem quickly and

efficiently.

Copyright DASSAULT SYSTEMES
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Student Notes:

Creating a Thickness (1/2)

@ Select Thickness icon from @ Select the faces to thicken.
Dress-Up features toolbar.

@ Insert 10 as the Default thickness value. @ Thickness is applied to the selected faces.
@ PartBody
Thickness pefinion i3 I ol
— ¥y plane
Default thickness: f 10l == — ..~ ¥Z plane
Default thickness Faces ; & — T plane
Other thickness Faces @ |Mo selection -_ PEII'tBDd}'
@ OK @ Cancel | +-
. ] | FPrad.1
g T‘ Pad.2
§ *—@ Pocket.1
2 #-] Pocket.2
|:i~;i EdgeFillet.1

L, | Thickness .1
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Creating a Thickness (2/2)

@ Now we want add different thickness value @ Select the indicated faces and enter

to other faces.To edit the feature,double
click on the specification tree to open the

thickness definition dialog box. Thickness Definition EE

the thickness value as 5mm.

Ilem E‘-

@ ok | ﬂ!ggml

— Enter 5 mm.

\

The thickness applied to the other faces ,maintains the
same relation with the other features.Here the thickness
is created along the the two cylinders.

Copyright DASSAULT SYSTEMES

: _-"_g;?_} EEIFtEDH}'_ o : Default thickness;

| =+~ @ Pad i I Default thickness Faces ; |2 Faces
: +. Pad.? : Other thickness Faces |

: Pocketl !

| T@ | -

| () Pocket2 |

I I

I |

I

STUDENT GUIDE

Student Notes:
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Removing Faces

You will see how to simplify a part by removing some of its faces or features.

Dress-Up Features

J@@@@

.»

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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Why would you use this tool ? Student Notes:

When a part is to complex for of a finite element analysis you can remove some of its
faces or features to simplify the geometry.

Remove Faces ICON

&

The feature in the
Specification Tree
contains the part without
the removed features

12 FPartBody

{ T«-@ Pad.1
— t Pocket. 1

& BemoveFace. | }\

Copyright DASSAULT SYSTEMES
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Student Notes:

Removing Faces

@ Select internal faces
@ Select Remove Face tOOI which have to be removed

Remove Face Definition ﬂ

Faces to remove (Gl =]

Faces ko keep |Nn selection

[ shows all Faces to remove.

1 W Cancel i

Dress-Up Features

Contextual menu of Faces to
remove field allows to select
tangency propagation option
which automatically removes
all faces tangent to the selected

ones.
" 4% P artbody

£ Faces are removed and a
z #) Pad.1 ; :

5 new feature is created in
E t@ Pocket. 1 the specification tree

2
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Student Notes:

Do it Yourself

ﬂ Part used: PDG_Removing_Faces_Start.CATPart

Copyright DASSAULT SYSTEMES
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Replacing a Solid Face with a Surface

You will see how to replace a Face of a Solid by extruding it up to an external
surface.

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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Select the replacing surface and
click the arrow to make it pointing

@ Select the face to extrude

Replace Face Definition ﬂﬁ[

Replacing surface: |E><truu:|e.1

Face to ramove

_— o OvKi ﬂCanceI]

You get the selected face extruded
up to the replacing surface. Replace
Face feature is added in the
specification tree

Copyright DASSAULT SYSTEMES
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Student Notes:

Exercise

Replacing a Face with a Surface : Recap Exercise

. 5 min

In this exercise you will extrude the bottom face of the solid up to the surface.

Copyright DASSAULT SYSTEMES
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Do it Yourself ... Student Notes:

Part used: PDG_Extruding_Solid_Face_Up_To_Surface_Start.CATPart

Extrude the bottom face up to the yellow surface. %

Copyright DASSAULT SYSTEMES
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Dress Up Features Recommendations

You will see some hints, tips and advices about tools seen in the lesson

Feature Definition Error B

& Sorme faces can't be thickened. Do youwant to ignore therm 7

Thickness Definition

Default thickness; iEmm E

Default thickness faces ; ERgsw=t=

. |Mo selection

@ Ok | @ Cancel |

Copyright DASSAULT SYSTEMES
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Student Notes:
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Student Notes:

Ignoring Faces When Creating a Thickness

In some cases, when you want to create an Offset, an error message appears informing
you that the Body can’t built properly. After closing the window, another message
appears proposing you to Ignore the Faces causing trouble. If you accept, the Thickness
is created and the Face causing trouble is removed.

For example, here we want to offset the selected Face but it is not possible. The Face
causing trouble is the Radius Fillet.

Feature Definition Error [ <]

& Some faces can't be thickened. Do you want to ignore thern 7

Copyright DASSAULT SYSTEMES
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Student Notes:

Reset Ignored Faces Option for Thickness Tool

If we edit the Thickness from the specification tree, the Ignored Faces are previewed :

The option “Reset Ignored Faces” appears in the Thickness Definition Dialog box. After
selecting this option, the Ignored Faces are reinitialized and the indication “Ignored
Face” in the geometry is removed.

Thickness Definition ﬂﬁ

Default thickness; |2mm E

Default thickness faces ;| ERgsw=t=

aces:  |Mo selection

@ 0K Iﬂ@ancel]

Copyright DASSAULT SYSTEMES
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Extracting Geometry to Add Thickness

In some cases, you have to use the “Extract” command in order to add thickness. With this

command, you can generate separate Elements from initial geometry, without deleting
geometry.

This command is available after clicking a Dialog box prompting you to deactivate the
Thickness feature and Extract the geometry. Once this operation has been done, a node
“Extracted Geometry” is displayed in the tree.

If the Generative Shape Design Workbench is installed, the geometry resulting from the
Extract operation is associative.

Copyright DASSAULT SYSTEMES
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Student Notes:

Copyright DASSAULT SYSTEMES

273



Part Design

STUDENT GUIDE

Student Notes:

Dress-Up Features: Recap Exercises

You will Practice the concepts learnt in this lesson to build a exercise following
a recommended process.

= Plastic Molded Bracket
= Crank Handle Bracket

Copyright DASSAULT SYSTEMES
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Plastic Molded Bracket

Dress-Up Features Recap Exercise
. 15 min

In this exercise you will :

¢ Design the part to use it in an assembly and
prepare it for manufacturing.

¢ Design the Rough Part and make it thicker in order
to meet the manufacturing requirements.

« Apply a Draft to enable its withdrawal by Molding
manufacturing process.

¢ Apply Fillets.
« Create threaded Holes.

Copyright DASSAULT SYSTEMES
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Student Notes:
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Design Process: Plastic Molded Bracket

Create the rough design by
combining the two profiles

®

[ Apply Fillets ]

@

{ Create Holes. Apply J

threads to them.

Copyright DASSAULT SYSTEMES

@

Apply drafts with
different values

STUDENT GUIDE

Student Notes:
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Do It Yourself (1/5) Sludentfioles
'.&;l PDG_Plastic_Molded Bracket Start.CATPart
¢ Set the Length units to “Inches”, using:
Tools > Options > Parameters and Measure > Units.
¢ Create a Combine from the two sketches given.
¢ Apply thickness of 0.15 inches to the Six faces shown.

Combine Definition 2] x|
First component ———————Second component
Sketch.1
Frafile: |_SkEt|:h.1 | Prafile: ISkEtEh.Z |
& Marral ko profile I marmal ko profile
Direction: |N|:| seleckion Diireckiomn |N|:| selection
@ cancel | Preview |
.
Sketch.2
Thickness Definition _'?IE!
Default thickness: | 0. 15in| =

i —_—
Defaulk thickness faces m-» The 6 faces includes

top and bottom faces

Other thickness Faces : Mo selection

@ Ok I ':Cancell

Copyright DASSAULT SYSTEMES
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Do It Yourself (2/5)

¢ Apply advanced draft with following specifications:

# Select Standard First and Second Side draft.
4# Number of faces to draft = 6.

4 Neutral element = ZX plane.

# Draft angle value =5 deg.

Draft Definition (Advanced) N _"?Iil

IIn-:Iepen-:Ienr = I
1st Side | Parting Element | 2nd Side |

[ oriving side
= A
|Constant angle vSlEdeg ) =]
Farameters fotyariable anale ]

—Faces to draft:

P —
Faces to draft: (|6 elements) (ﬁl

[ Selection by neutral Faces

—Meutral Element

Selection; ||zx|:ulane_ i @l

[ Meutral = Parting

| Propagation by tangency

—Pulling Direction

Selection)

@ Controlled by reference

@ o | @ cancel | Preview |

Copyright DASSAULT SYSTEMES

Select these
three faces

ZX Plane
Also Select these

three faces from
bottom side

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE
Student Notes:
Do It Yourself (3/5)
« In the same Draft definition, access “Parting Element” tab
4 Use Parting Element as ZX plane.
BIF]
i IIndependerlt ﬂ
| tstside [ Parting Element ]| 2ndside |
i 4 se parking element:
i Limiting Element(s): [MNo selection @l
¢ In the “2nd Side” tab set the following values:
# Draft this side by 4 deg.
B3 oy
=7 | v
E I[n-:lepend:—nl' 'l E ﬁ Cﬂmbiﬂe.l E
i 1st Side I Parting Element i -’- —l_hickness_li
E [ Griviria side i @ E
4 b g—— H :
E E It'_unstant angle jJid_E';I) f (5 PR . I_:_)_L!:!:_;l_ ______ i
% E ShcibatiablePushButionz 1
'::, E Meutral Element
% i Selection: &lzx plare EI
% H [ Meutral = Parting
% E O Fropagation by tangency
Copyright DASSAULT SYSTEMES 279
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Do It Yourself (4/5)

« Apply edge fillet of 0.75 inches to the 8 edges.
« Create two Holes of 1 Inch diameter, concentric with the Circular edge.

Edge Fillet Definition 1 2]
Radius: |0.75in| =
Ohbjectis) ta Fillet: & elements
Propagation: ITangency j

Oplions
[ caric parameter: IU-5
[ Trim ribbons
Mare > I
@ oK I & Cancel l Preview l

Copyright DASSAULT SYSTEMES

L Ar

Holes of 1

Inch diameter

i-— PartBody |
. % 5 combine.1 |
. Thickness.lé

_ Draft.1

— ) EdgeFillet.1|

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE
Student Notes:
Do It Yourself (5/5)
¢« Apply Threads to both the holes.
Thread/Tap Definition i . |
— Geometrical Definition E-— F‘artBDdY E
Lateral Face: i . E
Limit Face: [Fole. 1\Face. 26 i ‘_ Com blne' 1 E
) Thread @ Tap | -" i
Reverse Direction I E E
—Eattam Type Standards —— i — @ Draft.1 E
Type: lDimensinn v| Add E ] E
Eattom Lirmiks Ir\j.: seleckion HEfa I i [ ﬁ EdgEH I Iet. 1 i
r—Mumerical Definikion !
Type: IND Standard LI E
Thread Diameter: |m E E
Support Dismeter; |4 i
Thread Ciepth: IEI.Sin E i
Suppart: height: IL"-TE'S"" __________E
Pitch: | 0.038in
@ Right-Threaded ) Left-Threaded
@ oK i & carcel | Preview |
g .
£ PDG_Plastic_Molded_Bracket End.CATPart
8 :
Copyright DASSAULT SYSTEMES 281



Part Design

STUDENT GUIDE

Crank Handle Bracket sussiows

Dress- Up Features Recap Exercise
. 20 min

In this exercise you will :

¢ Design the part to use it in an assembly and prepare
it for manufacturing.

Create a Pad apply fillet on it.

Add advanced draft to add material to part with non
symmetrical parting surface.

¢ Apply advanced draft with different angle values
above and below the parting surface.

Copyright DASSAULT SYSTEMES
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Design Process: Crank Handle Bracket

@

Create the part main body

®

Create end Pads

@

Apply advanced drafts

to the ends

Copyright DASSAULT SYSTEMES

Apply Advanced Draft

Mirror the part

STUDENT GUIDE

Student Notes:
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Do It Yourself (1/8)

PDG_Crank_Handle Bracket Start.CATPart

¢ Set the Length units to “Millimeter”, through:

Tools > Options > Parameters and Measure > Units.
« Create a pad of 20 mm from the the sketch provided.

« Apply a draft of 2 deg to the face shown.

Draft Definition 2] X
Crraft Type: Iﬁ ﬁl
angle |2deg E
Facels) to draft: IPad. 1\Face. 1 ﬁl
[ selection by reutral face
—Meuitral Element
Selection: IPad. 1\Face.2 {ﬁ |
2]
w ¥
E Propagation: INDI‘IB j
'é —Pulling Direction
2]
'::, Selection |F‘ad.1'l,Face.1
I I
@ ‘a2 Controlled by reference
<
a
% Mare =2 I
§ @ ok | @cancel | preview |

=

STUDENT GUIDE

Student Notes:
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Do It Yourself (2/8)

¢ Apply a variable radius fillet to the 4 elements as shown

Variable Radius Fillet Definition 2 x|
Radius: | mm =
Edgeis) to fillet: 4 glements
Propagation: ITangency j

Variakion
Points: |5 elements @l
Wariation: ICubic :I
Oplions
[ coric parameter: IE'-5
[ Trim ribbons
Mare == I
@ oK & Cancel l Presie ]
e

Copyright DASSAULT SYSTEMES

Fillet of 4 mm at
this end

Fillet of 6 mm at
this end

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE
DO It YOU I‘SG If (3/8) Student Notes:

« Prepare the part for the manufacturing process by applying Advanced Drafts

¢ Click the Advanced Draft tool and specify Reflect Draft First Side and Second Side
with following specifications:

4 Select Driving/Driven option from the list.

+  Apply a draft of 4 deg and make sure that option “Driving side” is ON.

4 Set the pulling direction to be the Z-Axis. (Hint: Use the contextual menu).
« Select any one fillet surface from the top fillet to be the neutral Element.

Draft Definition {Advanced) d B

¢

2 2

AL
IDriving'l,driven i i

1st Side Parting Element I 2nd Side I

[Constantsnde =] [4dea 13 Draft angle of 4 deg

Farameters:for variableandle I

—Meutral Elemen
——
Selackion: |EdgeFillet, 1\Face.3 @i

[ Meutral = Parting

O Fropagation by tangency

—Pulling Direction

4 Contralled by referance

P ! 1
1 < Can-:ell Preview I e '

Copyright DASSAULT SYSTEMES
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Do It Yourself (4/8) Student Notes:

« Select the parting element tab and select extrude.1 as the parting surface.

1st Side || Parting Element | Znd Side |

A Use parking element: IExtrude.l i

¢ Select 2nd side tab
« Select any one fillet surface from the bottom fillet to be the neutral Element

-
| 1st Side I Parting Elerent 2nd Side
1

1
:D Criving side

EIConstant angle ;I | 2deg
I

ShiowiariablePushButton 2

Advanced draft is created

Copyright DASSAULT SYSTEMES
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Do It Yourself (5/8)

« Create a pad feature from sketch.2 with a height of 30mm
¢ Create another pad feature from sketch.3 with a height of 50mm.

fpod Definition TP
i — Firsk Lirnit
E Type: IDimensinn j
i Length: I 30rnrn —

D Limik: IMa selection

i —ProfilefSurface

Selection: |Sketch.2 @l

—Firsk Lirnik

Tvpe: IDimensiDn

Length: I S0rnm

Lirnit:: IMa selection

—ProfilefSurface

Selection: |Sketch.3 E_Jﬂ

Copyright DASSAULT SYSTEMES

.....

_Ej‘”li)ra&.l
— @ Draft.2

# Sletch 1

— & EdgeFillet.1

STUDENT GUIDE

Student Notes:
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Student Notes:

Do It Yourself (6/8)

¢ Prepare the part for the manufacturing process by applying Advanced Drafts to the
ends. Click the Advanced Draft tool and specify Standard Draft First Side and
second side.

Select the two cylindrical faces as the faces to Draft.
Key in 4deg for the 1st side Angle.

Make sure the option “ Neutral=Parting” is selected.
Use the XY plane as the pulling direction.

n % % 5

Standard first side
and second side

! Parting Element | 2nd Side I

[ Briving sids

i e

i |constant angls Yidea J 2

E Barameters for variable angle I
rFaces to draft:
Faces ko drafk: |2 elements @i

[1 selection by neutral Faces

|—Neutral Element

||:| Propagation by tangency

|—PuIIing Direction
15election: |x3.-' plane

S Controlled by reference

Copyright DASSAULT SYSTEMES
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Student Notes:

Do It Yourself (7/8)

« Click the parting element tab in the dialog box and specify Extrude.1 as the parting
element

15k Side

o Use parting element: IExtrude.l
Limniting Element(s): |Mo selection (ﬁl

« Click the 2nd Side tab. Set the Draft Angle to 6deg for this side.
¢ Make sure the option “Neutral=Parting” is selected.

i st Side ] Parting Element E

[ Criving side !
. |Constart angle 7] | 6del k2 i
i Parameters for variable angle I i
1~ Faces ta draft:

; Faces ko draft: |2 elements @l

I [ Selection by neutral faces

i —Meutral Element

Selection: JExtrude. 1 EI

o Meutral = Parking

L] Fropagation by tangency

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE
DO It YOU I‘SG If (8/8) Student Notes:

¢ Advanced Draft is created.
¢« Finish the part using Mirror:Click the mirror command and use the flat surface as

the mirroring elemen % i

Advanced Draft

—d EdgeFiIIet.lE
— {4 Draft.2
$-{7] Pad.2

#-5] Pad.3

£l Drat.3

Copyright DASSAULT SYSTEMES

PDG_Crank_Handle_Bracket End.CATPart
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Student Notes:
To Sum Up

This concludes the lesson on the Dress up features

# You have seen the Possibilities of Advanced drafts.

w Using apply thickness tool enables to apply thickness to a solid and helps to
improve the productivity during Modification stage.

® By removing faces you can remove the faces of a complex solid so as to easily
perform Finite element analysis.

Copyright DASSAULT SYSTEMES
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Part Analysis

You wiill learn how to use different kinds of analyzing tools

& Introduction to Part Analysis
& Analyzing Threads and Taps

= Draft Analysis

& Surfacic Curvature Analysis

&= Part Analysis: Recap Exercises
= Sum Up

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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Introduction

Different kinds of analysis tools are available:

Threads and Taps Analysis:

Useful when you want to visualize threads
and taps contained in a part and to have all
information about them:

TP

Draft Analysis:

This tool is used to analyze the ability
of a part to be extracted for mold
design:

Surfacic Curvature Analysis:

Used to detect defaults on high quality
surfaces:

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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Analyzing Threads and Taps «=

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

L 2020025

20x2xl.2h
T4bxd x4 E

2020025

2351

200 25

Copyright DASSAULT SYSTEMES
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Student Notes:
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What is Thread and Tap Analysis ? @

When a part has been created with threads and taps, CATIA does not physically display
these features. There is a way to quickly know all the information about threads and taps

by using the Thread and Tap Analysis icon

* You can display threads or taps or both

Geometrica —Filters
. 2 Show symbiolic geometr <' = Show threa
* You can display the threads and taps d i e =5

numerical values

* You can display threads or/and taps of a
given diameter value

Copyright DASSAULT SYSTEMES

Thread/T ap Analysis EHE |

— Mumernical Analysiz ———— Diameter
Mumber of threads ;- 4

Z

AN

<<l sz I

ale I— )

STUDENT GUIDE

Student Notes:
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Analyzing 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

Analyzis

&
)
-

~

Thread/T ap Analysis

To show the threads
or taps geometry

Expand the dialog box
using the More button

@ Select the criteria that will define the
types of thread / tap that will be

displayed

[Feometrical Yisualization
3\ Show symbiolic geometry

Show numencal value

Mumernical Analpziz

umber of threadz ;- 0
Mumberof tape ;2

’

‘I

Copyright DASSAULT SYSTEMES

— Eeometrical Yisualization

3 {Show sumbolic geometry

= Show numerncal value

— Mumernical Analpziz

Mumber af threads ;- 0
Mumberof tape ;2

— Statuz
1] a0

G

To show threads

e B
—Filters
Z\Show thread
' wtap | To show taps
Dhameter

e

I 4

—Statuz L
] =0 100
I To show the
threads or taps
values

D Apply |

Cloze l

To show diameters
with a given value

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

297



Part Design

Analyzing Threads and Taps (2/2)

@ Select Apply in the dialog

box

Thread/T ap Analyzis EE3

— Geometrical Yisualization

I3 Show symbalic geomety

5 Show numerical value

— Mumernical Analyzis

Filkers

I3 Show thread
I Show tap
] Diameter

WalE

Mumber af threads ;- 0

Mumber of tapsz 2

— Statuz

] 50 100%:

Copyright DASSAULT SYSTEMES

287321

2 0x2 00025

2lx20x. 25
/M45x4[x4.5

/233(20):0.25

20x20x0.2E

wZ0xelx0.25
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Student Notes:
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Student Notes:

Draft Analysis

You will learn how to use the Draft Analysis tool to analyze the Draft values.

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

Why Analyze Draft? Student Notes:

For mold design, Drafts need to be analyzed to determine the ability of the part to be
extracted.

This type of analysis is based on color ranges identifying zones on the analyzed element
where the deviation from the Draft direction at any point, corresponds to specified values.

Copyright DASSAULT SYSTEMES
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Draft Analysis (1/3)

Select the Material option in the View -> Render Style -> Customized View
command to see the analysis results on the selected element.

@ Select the Draft Analysis icon & and the element you want to analyze.

In the Draft Analysis dialog box, choose the quick %
analysis mode (default mode) or the full analysis mode.

oraft Analyss.1 | edition values.

Draft Analysis.1 | |

Draft Analysis.1

Full

Copyright DASSAULT SYSTEMES

e

Double-click a color to modify the values
in the color range or a value to modify the

[21x]

Hue[ 239 Red] 255
satf 240 Green[ 0
tum[ 120" Bzl @

apply | @ Cancel |

¥Yalue Edition

|2deg @

@ ok I & cancel |

STUDENT GUIDE

Student Notes:
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Copyright DASSAULT SYSTEMES

Draft Analysis (2/3)

You can activate the fly analysis check box and move

! Display
the pointer over the surface. This option allows you to —> h + ﬂzl : |

perform a local analysis.

The displayed value
indicates the angle between
the draft direction and the
tangent to the surface at the
current point.

=LEladeglnvers

Arrows are displayed under the
pointer: Green arrow is the
normal to the surface at the
pointer location, red represent
draft direction and blue arrow is
the tangent.

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE

Draft AnalySiS (3/3) Student Notes:

@Select | & |to define the new current draft direction.

A compass giving the
current draft direction
is displayed (the draft
direction is the w axis
of the compass).

You can edit the compass proprieties to precisely
define the draft direction.

| Coordinates
E Reference I.ﬁ.l:usculute j
+_Apply | Position Angle E
Along Inmm E Indeg E :
Along¥ G = [Odeg &
i Alang 2 I,:,mm E Igudeg E

The red areas represents all that cannot be extracted
with the current draft direction.

Copyright DASSAULT SYSTEMES
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Student Notes:

Surfacic Curvature Analysis

You will learn how to use the Mapping Analysis tool to analyze surface
curvature.

Copyright DASSAULT SYSTEMES
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Student Notes:

Why Curvature Analysis?

Curvature analysis of surfaces in generally used to help model high quality surfaces ie to
detect the defaults on high quality surfaces. The Mapping analysis tool allows you to measure
minimum and maximum curvature values of a point, the mean value (Gaussian analysis) and to

see the inflection areas. I

: to define the curvature orientation. In
green : areas where the minimum and maximum
curvatures have a same orientation, In blue : they have

opposite orientation. I
: to display the

minimum (maximum) curvature value. : to check if tool with an end radius can mill the part.

Copyright DASSAULT SYSTEMES
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Performing a Surfacic Curvature Analysis

Select the Material option in the View -> Render Style -> Customized View
command to see the analysis results on the selected element.

@ Select the Curvature Mapping icon ﬁ and the surface where you want to

examine the curvature.
The Surfacic Curvature dialog box appears. Select
Gaussian as Analysis Type.

surfacic curvature [ ‘
L ) . )
: Adjust the color range fields right

Gaussian clicking on the thresholds values.

v
Maxirmurm
Limited
Inflection Area
zn The Fly

/ [ ] 30 Minta
On the fly — fAnalysis Options

enables to |'3rnrn E

perform a
local analysis .ﬁ ok | & cancel |

... you obtain :

=

Min Yalue
-1.93657e-012
Max Yalue

0.0z

Copyright DASSAULT SYSTEMES
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Part Analysis Exercises

Recap Exercises

. 25 min

In this step you will create :

Performing a Curvature Analysis
Performing a Structure Scan Object
Performing an Update Scan Object

Performing a Tap and Thread
Analysis

¢ Performing a Draft Analysis

s s = s

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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Design Process: Wrench Analysis

The process steps 1. Perform a Gauss_ian
Curvature Analysis

used to complete the

exercise:

B oo

2. Modify the analysis
color scale display

Copyright DASSAULT SYSTEMES

3. Perform an Inflection Analysis

STUDENT GUIDE

Student Notes:
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Design Process: Flanged Connector

The process steps
used to complete the
exercise:

Scan £
JIStructure 'I% MO M I,@a M :’g!; LB

1. Scan the relationship
of features in the Part

2. Analyze Tap and Thread
information in the Part

Copyright DASSAULT SYSTEMES

3. Analyze selected features of the Part for
manufacturability through Draft Angle ranges

STUDENT GUIDE

Student Notes:
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Wrench Analysis Recap

v Design intent to analyze the curvature of a
wrench design having many curved surface
features

v Performed a Gaussian curvature analysis

v Modified the color scale values and colors
for better clarity of the analysis

v" Performed a curvature inflection analysis

Copyright DASSAULT SYSTEMES

g3 Partl

— ... xy plane

— = yz plane
— = zx plane

::r PartBody
§p Shaft.1
b@ Multi-sections Solid.1

| #) Pad.1
h'§ Mirror.1

#- A Multi-sections Solid.2
£ ThickSurface. 1
#-] Pocket.1
« CloseSurface.1
#- %) Open_body.2
=- 4" Free Form Analysis.1
ﬂ] Surfacic Curvature Analysis.1

STUDENT GUIDE

Student Notes:
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Flanged Connector Recap

v" Performed a Scan Analysis for features in
Structure Mode

v" Performed a Scan Analysis for features in
Update Mode

v" Analyzed Tap and Thread information for
the Part

v" Performed a Draft Analysis for selected
features on the part to determine
manufacturability

Copyright DASSAULT SYSTEMES

@ Flanged Connector
— = xy plane

— = yz plane

— = zx plane
I' MainBody
*—EI Pad.1
7] Pad.2

—[ii Draft.1
—[ii Draft.2
—&¥ Shell.1
—g7 EdgeFillet.1
— &y EdgeFillet.2
—Q":I Chamfer.1

—@ Chamfer.2
T‘ Hole.1

#-{3 Thread.2
tractedSurface
DraftAreas

=-4" Free Form Analysis.1
&# Draft Analysis.1

STUDENT GUIDE

Student Notes:
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To Sum Up

This concludes the lesson on the Part Analysis tools.

You have learned how to:

w Analyze Threads and Taps:Used when you want to visualize threads and taps in a
part and to have all information about them>you can apply filters on the selection.

® Analyze Drafts:This tool is used to analyze whether a part can be extracted for
mold design.A Color range is displayed identifying different zones of the analyzed

part.

w Analyze Surfacic Curvature:Used to detect faults on high quality surfaces.

Thread/Tap Analgsis HE
Getemelneal Visuslo s Fikes
& Show spmbolic geometry 4 Show thiaad
4 Shaw rumescal vabs o Shove tap
Mumenical Anslysiz [ Brametei
MHurrber of theesds i ks 1—
Humber of Laps i
Slstuz
0 il 100%
I |
Lodlesz ]
] Close
- 9 tpp] _ Close |
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Draft Analysis.1

=

r

@ o | o cancsl |
-

surlacic curvature §J E3

|":EI-:55'-E’|'I ﬂ

AMinimum

[ Maximum
Lirmitesd
firfection Area
1050 The Fhy

1
L4 30 MinMasx
Gnahver Cobions

-

STUDENT GUIDE
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Annotations

You will learn how to add annotations in the 3D area

& Introduction to Annotations

= Text with Leader

= Flag Note with Leader

= Annotations Recommendations
& Annotations: Recap Exercises
= Sum Up

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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Student Notes:

Introduction

You will see how to add text information attached to a part in the 3D geometry

Text with Leader:

This tool allows you to add text attached to
a part:

Flag Note with Leader:

This tool allows you to add flag note
attached to a part :

Copyright DASSAULT SYSTEMES
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Student Notes:

Text with Leader

You wiill learn how to attach a text to a part

a3 partt

Tv- PartBody

- E' Annotation Set.1

IT_u
i Views
T L@ Projected View.1

li]
r...gc MNotes

I— fEL Text.1 (Surfa...)

Copyright DASSAULT SYSTEMES
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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 appear on the drawing

Leader

Copyright DASSAULT SYSTEMES

3 Partl

#- PartBody

| ¢
= E' Annotation Set.1
tre
Views

@] Projected View.1

B
r.m Motes

I— fEC Text.1 (Surfa...)

STUDENT GUIDE

Student Notes:
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Texts with Leader

Select the Text with Select the position of the
Leader icon MEEE leader on the part
v

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

“\

Copyright DASSAULT SYSTEMES

@ Enter the text in the dialog box
then select OK

Text Editor

ClSurface treanent

' o Cancel I

i@} PartBody
= Zr! Annotation Set.1
@‘J iews
E@Projected View.1
.—E'm Notes
fEL Text.l (Surfa...)

You get:

—_—
—_
—_—

STUDENT GUIDE

Student Notes:
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Student Notes:
Do It Yourself tudent Not

|

tal CATPDG_Doit_Text_with_Leader.CATPart

» Create the following text with leader

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 318



Part Design

STUDENT GUIDE

Student Notes:

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

Link ko File EHE
Loak. jr: I@ temp j L] |‘=_“i( EH-

@ partl File: hame: IFIag_N ote_with_Leader. ppt j Open I
- xy plane Files of type: J 4l Files () =l Cancel |
[ Dpen as read-only
[t ¥z plane [~ Show Preview S
— ... zx plane

T‘ PartBody

= E‘. Annotation Set.1

Views
@Projected View .1

liZ]
r.m Motes

[* Flag Note.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

[ Open as read-anly

™ Show Preview

Link to File 2]

l Lok jr: I@temp j & ¥ ER-

|

|

|

|

|

|

|

|

|

I File: name: IFIag_N ote_'with_Leader.ppt j DOpen I
- Files of type: |AII Files %) j Cancel |
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Flag Notes with Leader (1/2) Studentflotes

@ Select the Flag
Note with Leader

icon .{D
Select the position of the
leader on the part

@ Enter Part Process in the Name
field

Flag Mote Definition |

| Browse. ..

|—Link ko File or LURL

H 150-Ea |

Hemove I

Edit

@ ot | & cancel |
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Flag Notes with Leader (2/2)

@ Select the Browse button then
select the file you want to link then Link to File
select OK

Look jh: I 5] temp

x| & ® ek E-

Flag Mote Definition

[ Definition
(Mame:| part Process /
URL: | / | Browse.,.
~Link b File or IRL —————e
c:xEBomutresxtemW Gato |
FEMEYE: |
Edit
File name: IFIag_Note_With_Leader.ppt - K Open I
.“:'.E'IE?'_I Files af type: [ 40 Files 1+ =] Cancel |
@ ok Cancel | I" Dpen as read-only
L — I Show Preview 4
@ Place the text and the leader by -

dragging the arrow or the square
points

N .
l__——- - [
I !
ﬁ |
I |

| ¢
- E‘_.' Annotation Set.l

Views
@ Projected View.1

-'E'm Moles

L+ Flag Mote.l (Part ...)
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Using Flag Notes with Leader
@ Double click on the
flag

@ Select the Link in the dialog

box
Flag Mote Definition EE: |
— Definition
Marme| Part Process
LIFL: | Browse, ..
- —Link ko Fj l =
- C:'I,EBO'I,F'.utres'l,temp'l,FIag_Nl:ute_With_Leader.ppt) i-ka
Remtve
Edit
More == I
@ ok | & cancel |
.

@ Select the Go to button in the
dialog box

The linked file is now started
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Annotations Recommendations

You will see some hints, tips and advices about tools seen in the lesson

Text Editor M=l B3

Surface reatment

@ Ok l @ Cancel |

-
Flag Mote Definition EE3 |
i—DeFinitiDn
[Mame:| part Process
LRL: | | Browse. ..
i—-Link ko File or LRL
CAEEDAutreskempFlag_Mote_With_Leader.ppt G-k I
REfmve I
Edit
Mate == I
@ Ok & Cancel |
-
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Modlfylng a Text With Leader Student Notes:

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 H=i E3

Surface reatment

@ Ok l & Cancel |

Using the Properties command in the contextual menu will give you access to text, font
and graphic modifications
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Modifying The Text of a Flag Note With Leader

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

T Double click

| T

I 0] Flag Note Definition ElE
|

l i —Definition

| I Mame:{part Process

| | LIRL: | | Browse. ..
'1 —Link ta File or URL
| CAEBOY Autresitempi Flag_Moke_with_Leader.ppt (G0t |
I Remnye

- l Edit

J Mare > > |

@ Ok i o Cancel |

Using the Properties option in 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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Repositioning 3D Annotation

You can use the Handles to reposition and resize the Annotation feature.

Use this handle to reposition the

Use this handle to reposition
Annotation along its leader line

the end of the arrow

Use top or bottom handles to move
the Annotation up and down

Use this handle to

reposition the arrowhead
Use middle handles to adjust the

width of the Annotation box
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Changing 3D Annotation Properties
You can modify the graphic, feature and other Properties of an Annotation through
contextual menus.
E" Annotation Set.1 E
1
: 1 Yiews !
E @ Projected View.1 i
E . . Notes :
I -
Lo presmmamem e oo _ Use the Properties menu to
b e s modify font color, size, feature
I Hide/Show name and other properties of
| | the Annotation
' ¥, cut Ctri+X
' 523 copy Ctr+C
(&, paste Ctri+V
Use these contextual menus to Ly
modify other aspects of the\i‘ Delete Del
Annotation | Process Flag Note object *
: Associated Geometry r
g : Select Views/Annotation Plane
= ,  Transfer To View/Annotation Plane
g : Capture Management
g 1= Add Leader
3 ! Annotation Links *
g E Bt as clefall(t
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Annotations Exercises

Recap Exercises

. 25 min

In this step you will create:

L g

L g
L g
L g

Copyright DASSAULT SYSTEMES

Creating text with a leader
Creating a flag note with a leader
Creating a projection view
Viewing hyperlinks

mogatied

iye nas been

s ———
! fie_m,_ﬂ_-é_ﬂlm__tg_g__,_
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Sensor Well Exercise: Design Process

The process steps
used to complete the
exercise:

1. Create a text note to
identify a design issue

2. Define a new annotation projection view

Copyright DASSAULT SYSTEMES

3. Create a flag note with a hyperlink
to a specification document
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Student Notes:
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Bracket Annotation Exercise: Design Process

The process steps
used to complete the
exercise:

1. Create 3D Text

modified

gius has heen
n o 2.908  _——

finis ra
| from 3. .50

eacturing Lnstructions/

2. Create Flag Note

3. View Hyperlink
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Sensor Well Recap

v Design intent to create a note to identify a
design issue and a flag note with a linked
specification document

v Created a text note with a leader attached
to the end surface of the part

v' Created a new annotation projection view

v' Created a flag note with a hyperlinked
Excel document

Copyright DASSAULT SYSTEMES

@ Sensor Well
— - xy plane
— = yz plane

§ shaft.1
@ Chamfer.1
&) EdgeFillet.1 |
&/ EdgeFillet.2
t@ Hole.1
@ Chamfer.2
ra‘! Annotation Set.1
@ Yiews
ﬁ_i'ﬁl Projected View.1
— Projected View.2
--,,Bc Notes
— feC Text.1 {Fille...)

—[ > Flag Note.1 (Valid...)
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Bracket Annotations Recap

v Design intent to create a note to explain a
design change and a flag note with a linked
manufacturing document

v Created a text note in the part

v" Created a flag note in the part including a
hyperlink to a Word document

v View the contents of the hyperlink

ﬁhis radius has been modified
[ from 3.5mm to 2.9mm

Projected View.1 -

= e Notes ~—— Manufacturing Instructions,

F Text.1 (This ...) o
W Flag Note.1 (Manuf...)
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To Sum Up

This concludes the lesson on the annotation tools.
You have learned how to:

w Create Text with Leader
w Create Flag Note with Leader
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Congratulations

In this course you have learned how to design parts using advanced
tools and to analyse and manipulate parts ...

In addition, you have built a mobile ‘Phone Bottom Case’
following a recommended design‘process ...
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