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CATIA V5 Surface Design

STUDENT GUIDE

| Introduction 1

Learning Objectives:
Upon completion of this lesson you will:

v Be introduced to Generative Shape Design.
v’ Learn how to manage features in Specification Tree. || memm e -

D 2.5 hours
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CATIA V5 Surface Design

STUDENT GUIDE
L Case Study
A\
. ; N
The case study for this lesson is to understand
how to access Surface Design workbench and to
manage few basictools. w4k W
L Design Intent ==L £ |
v Get familiar with the user interfface. ~ SS88@a. . ||
v’ Create separate containers for Surfaces, arcoft Managhg_surfaces e
Wireframes and Operations for different parts wdnyplane
Of the Aircraft' - yz plane @Aircaft_Managing_Surfaces
- 7% plane - lane D | e e e e
PartBody | 2= e
. . e y2Z plane
v’ Finally Group the features from each By | ==
G 3 | S h h f d q h T"ﬂPlane.1(Fuse|agefA7Wireframe) 2L
eometrica ef[ (. which are referred in the b bt 2(rsolage 2 wreiane) 3 partBody
model ), thus minimizing the tree length of the = Plane 3(Fuselage_A Wireframe) B Geometrical_Set
tree d - Plane 4(Fuselage_A_Wireframe) Tr@ Fuselage_A
i}éf}Sketch.l(FuseIage_A_Wireframe) T_@ Fuselage_B
Stages in the Process (2 stetch 2(rusclage A Wrefiame) -5 Fuselage
2 Extremum .1 (Fuselage_A_Wireframe) _@ _ N
1. Access the Generative Shape Design < Extremum 2(Fuselage_A Wieframe) T W'fgs
WorkbenCh . T-'m/’ Plane .5(Fuselage_A_Wireframe) t_@ Tail
T ran_rrnuruseiaye Do Vperaca gy
2. Scan t.he model to better understand the L el e
mOde“ng sequence. *_Project(Fuselage_B_Operation)
3. Create the Geometrical Sets. P cpitFuselage B _Operation)
T’@Multi Output 6(Fuselage_B_Operation)
4. Group the features.
>,
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CATIA V5 Surface Design

STUDENT GUIDE
L Introduction to Generative Shape Design
¢
-
Generative Shape Design workbench allows you to
define models with complex shapes using
wireframe and surface geometry. Surface - \“fyr~>~/, | "TTT/TT// 007"
geometry may be integrated into the solid modelto W[ /e, 000 || ccooomme oo
capture its designintent. ~~~~Ale&s e
Use the following general steps while creating a Wireframe Geometry = = A _FE S Rl e e e
suiface-based fGEIENNNEGEGEGE_—_—_—_—_—_——E L (T e
v Access the Generative Surface Design workbench. | |
v’ Create the Wireframe geometry. Surface Geometry
v' Create the Surface geometry.
v/ Trim and join the body surfaces. _
v" Access the Part Design workbench. Sl Ei
v’ Create a part body.
v Modify the geometry as needed.
>
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CATIA V5 Surface Design

L Managing Features in Specification Tree

In complex models, features must be structured in
a logical way. It helps in better understanding of
the designing process and reduction in tree size.
Structuring can be done using a Geometrical Set
or an Ordered Geometrical Set.

Geometrical Set (GS): This is a default container
for wireframe and surface elements. The features
are not displayed according to the logical update
order.

Ordered Geometrical Set (OGS): It takes into
account the update order of the features. OGS are
equivalent to part design bodies.

() Activate components
() Deactivate components
g Change Geometrical Set. ..
AukoSort
Reorder Children

w3, Create Group...

STUDENT GUIDE

ﬁ% Shaow Components
QE Hide Components

Resek Properties

Copyright DASSAULT SYSTEMES Introduction
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STUDENT GUIDE
| Exercise 1B
Recap Exercise .
|
In this exercise, you will observe the basic difference in the characteristics of a Geometrical || -—~""""""~"=7--
set (GS) and an Ordered Geometrical set (OGS). You will also observe the characteristics of || ______________
GS and OGS in the hybrid design environment. High-level instructions for this exerciseare (|
provided.
By the end of this exercise you will be ableto: .. (+
= Understand the behavior of OGS and GS when implied with reorder command.
= Understand the Parent/Child structure under a Hybrid design environment.
J

Copyright DASSAULT SYSTEMES Introduction 11



CATIA V5 Surface Design

STUDENT GUIDE
L Exercise 1B (1/3)
,,,,,,,,,,,,,,,,,,,,,,,,,, b
[ e .. fa -
1. Open the part. e from...
= Open an existing part file. This file contains laD ______________
surface and wireframe features in the Geometrical |  dese |
set and in the Ordered Geometrical set. §§m B 00 N s e e
a. Browse and open the part: e T
Exercise_1B_Start. CATPart
2. Scan the Ordered Geometrical set. scan B 000 W oaeesiiaaes
* You will study the model to understand its | [Update = @ mw ||
sequence of modeling. =
B [l e
x < [ 2
EdgeF!IIet.? | SR
3. Reorder the features in the Ordered Geometrical Edgerillet. 2 3
set. e
* The Ordered Geometrical set will not allow you to
reorder the features, as the features are arranged -~~~ 1
in the order of their creation. - =~ orCoalSurfacea
warning x| Trm
| Trim.2
'T Zanmaot move ta this position, T—@W“HJ
2 i
= “EdgeFillet 8
GPRadus
>
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STUDENT GUIDE
L Exercise 1B (2/3)
=T ¥
4. Reorder the features in the Geometrical set.
= You can reorder the features in the geometrical W <
set, as the features are not arranged in the order
oficreation. S B e e
_— JCanceI] ______________
5. Reuse the parents in Geometrical set and Ordered e S| [
Geometrical set. "'%};.f'mmadlm S
) o = YAl || emmm e
. In a geometrical set, when a new operation is 537 split.1 S G
performed the parents are automatically hidden. You —.37 Split.2 hidden after |l 77T
can reuse the parents available in No show to *-'H-% Join.1 each operation
perform another operation. In the geometrical set i Symmetry.2
‘Intermediate Surfaces’, you can reuse the parent *‘"_H'% :""'2 .
surfaces of Split.1 or Split.2 to create a new feature :.- ymmetzy.
- : : : . [ Join.3
which is not associated with the Split.1 or Split.2 :
features. = &3 binal Surfacea
. In an Ordered Geometrical set (OGS), the parents Iﬂ Trm.L Parents get
are consumed by the operation and can not be o ) consumed after
reused or seen in the hide mode. This allows the ~|:| Trim.2 each operation
OGS to maintain the sequence of operation in which @Edgd:ﬂht?
the features were created. Here in the model, the
parents of the feature in the OGS are consumed by =~ EdgeFllet 8
. . . _‘p'_.__'r
the operation and not seen in the hide mode. Iladl.ll
>

Copyright DASSAULT SYSTEMES Introduction 13
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STUDENT GUIDE

L Exercise 1B (3/3)

6. Insert a new Geometrical set.

=  Tryto insert the geometrical set inside the part-body. - R
You will not be allowed. '

=  Trytoinsert an Ordered Geometrical set inside the
part-body. You will be allowed.

Mame:  |Geometricalset | || se oo

Father: | Part Body j
Features:

Insert Ordered Geomekric EREN Wl T T T

Observations

Marme: Geometricalzet | | | TTT T T T - oo s s
. . 3 . [ Father: | Part Body j
1. The above action is possible as the Hybrid mode has R, ———————————=—=—— Il TR TS
been activated while creating thepart. @b o W W seme e
2. While in the Hybrid mode, you an create surface and v

wireframe features inside a part body.

il W@ Cancel I

Copyright DASSAULT SYSTEMES Introduction 14
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STUDENT GUIDE

L Exercise 1B: Recap

3 |Knob N

v' Understand the behavior of OGS and GS ‘f“ plane
when implied with reorder command. -~ yz plane

v Understand the Parent/Child structure under ~{zxplane [ TTTIIIIIIEEET
a Hybrid design environment. ?@Pﬂﬂﬂdv ——————————————
12 Wreframe Skeleton
f‘@ﬂub Sufacse
?‘@Lm
ii"@,lgmrn'ledhtemfm """""""
“VFillet.
- spiit.1
-7 gpltt.2
#TF Join.1
~ # symmetry.2
i-E«'%Joh.Z
"1 & Symmetry.3
-6 Join.3
=2 Einal Surfaces
=5 Trim.1
5] Trim.2
T—@Edgeﬂllat.?
==“JEdgeFillet 8

L & Racha

Copyright DASSAULT SYSTEMES Introduction 15
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STUDENT GUIDE
L y : \::
Recap Exercise .
3 Arcaft_Managhg_Surfaces
30 min ~—'xypare || " -—----——---
~="yzpaw Ly
=— zx plane
- Bpartioty @000 || ---mmmmmm————-
: : : : _ -2} Geometrical_set
In this exercise, you will practice feature management in the =.@Mu “““““““
specification tree and will be able to reorganize the specification T-@mw.m. --------------
tree when it becomes too complex or too long. T@wm ______________
t@eu.p-ﬁndage A_Operation
v" Open the given part consisting of the Air Craft model in the Generative Shape I e
Design Workbench. ) Fuseloge_B_Wreftame
v' Get familiar with the user interface. 5L e E-E face
v' Study the Surface, Wireframe and Operations. -2 croup Fuselage_B_operation
v' Create separate containers for Surfaces, Wireframes and Operations for different =.%mu:
parts of the Aircraft. .T._@F iace C Wreframe
v Finally Group the features from each Geometrical Set ( which are often referred in f@wu‘-jm
the model ), thus minimizing the tree’s length. #-5) @roup-Fuselage_C_Cperation
TEam,
. A . : : . - wret.
Using the techniques mentioned in this lesson and tips from the _@mm:"‘
previous exercises, create the model without detailed instruction. I@m\mmm
STl
'@Tﬂ_wreﬂame
~2) Tal_surface
) ap T comston
>

Copyright DASSAULT SYSTEMES Introduction 16



CATIA V5 Surface Design
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L Do It Yourself: Introduction to GSD
'.\".
¥
1. Open the given part ‘Air Craft’ model in the
Generative Shape Design Workbench.

a. Browse through the files and openthe model ~ \\=Z. | o

Case_Study Air Craft_Start.CATPart = = = i 7eosmsnsms e
2. Scan the model to understand the modeling C_,L\ ______________
sequence. i N :

a. Study the model according to the sequence of e o (| T TTTTTTTT
its operation, which isused to buildthe Q@A . 0000 W o~ || - __________
surface, with the help of the Scan tool.

b. Observe the nomenclature givento each === [ D s [ =— (|
feature inside the Geometrical set.

3. Create separate containers for different parts
I . :3- Alrcaft_Managing_Surfaces
of the Aircraft. Regroup the features according A. Fuselage_A i?__/
to their names. B. Fuselage B — XyPRLS

a.  Create individual Geometrical Set for each -—_-_f’rzplana
part of the Aircraft. C. Fuselage_C == X plane

b.  Under the Geometrical Sets, create sub-sets D. Wings ~i3PartBody
for separating the Wireframes, Surfaces and _ -%GaometrlcaLSet
Operations (as shown in the Specification E. Talil ?%me
tree). T-@Hmlage A_Wireframe

?@Hmlamm
#-2J Fuselage_A_Operation
>
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STUDENT GUIDE
L Do It Yourself: Introduction to GSD
\-\'
H
4. Group the features.
a. Createa of the features which are often ... @
referred during the modeling process. By this
unwanted surfaces are not seen in the Specificattion | .
tree and the tree’s length reduces.
é-i*‘gw
f-@n.m_a_wm.m ——————————————
P GopFusdageSface 000
[ 5 FL1(Fuselage_A_Surfce) 3 Arrcaft_Managing_Surfaces
1 : =yplae, 0 S | T R TR R RS
Fyples 02 e o e
<7 7 plane
23 PartBody
i Geometrical_Set -
T'@ Fuselage_A ~i2% Fuselage_C_Wireframe
§-2 Fuselage_B
T‘% Fuselage_C
.—'.-% Wings T—@ Wings i
§- Winga_Wreframe 53 Tall 1
"% Winga_Surface =25 Tall_Wreframe
T £ Multh-sections(Winga_Surface) e 42 Tall_surface
=~&L) Group-Wings_Operation =) Group-Tall Ooeration
43 Extrapol(Wings_Operation) - 3oin(Tall_Operation)
/) Symmetry(Wings_Operation)
>,
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CATIA V5 Surface Design

STUDENT GUIDE
L Case Study: Introduction to GSD Recap
ﬁmm \é
Open the given part ‘Air Craft’ model in the b Y P
Generative Shape Design Workbench. :77“"'"
Familiarize with the user interface. :xpln ______________
Study the Surface, Wireframe and Doemercise 2202000 WM TTTTTTTTTTTT
Operations. ='@H-m.ﬁ ______________
Create separate containers for Surfaces, f'@mwlme ______________
Wireframes and Operations for different f@w
parts of the Aircraft. &5 Joroupruselage A Operaton 0 || e
Group the features from each Geometrical ='-'@FLM_B ——————————————
Set (which are often referred in the model) f‘@nm_a_wrmma ______________
minimizing the tree’s length. f-@nm B Suface
£~ qroup-Fuselage_B_operation
T+ russage_c
f‘@W_C_Wreﬂ'ame
f'@wp-ﬂndm_c_am
#~5.) Group-Fuselage_C_Cperation
='@w
f-@m_wmam
f‘@w
=) aroup-Wings_Operation
S Tal
f‘@‘d_wm'ame
{2 el sutace
-5 aoup Tl Coseation
o

Copyright DASSAULT SYSTEMES
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| Wireframe Creation 2

Learning Objectives:
Upon completion of this lesson you will be able to:

v’ Create Reference Geometry
EE <lie S CLI/C N R e e
v/ Manage Curve Continuity

v Remove Unhealed Defects of the Curve

) 2.5 hours
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CATIA V5 Surface Design

STUDENT GUIDE

L Case Study

The case study for this lesson is to create a
wireframe model of a toy car as the first stage of Reference
concept designing.

L Design Intent

—..

v' Create a quick model of the car considering all = ,
the dimensions of the car. This is to S
understand the overall shape of the model
while designing it.

= Create reference boxes of the size
required, using a curve mesh.

v Create feature lines on the model to
understand the shape and visual
characteristics of the car.

= Create a spline and connect a curve to
form 3D feature lines

L Stages in the Process ‘

1. Create the wheel features of the car.
2. Create bonnet feature curves.

3. Create lower door features.

4. Create roof features.

Copyright DASSAULT SYSTEMES Wireframe Creation 22



CATIA V5 Surface Design

L Reference Geometry Creation

Reference geometries are the basic elements
(planes, points, lines, axis), which provide a stable
support to geometry. They can be used to design
more intricate wireframe and surface geometries.
A reference geometry can be used to limit and
control the overall size of the part. They can also
be renamed, based on its functionality in the
model.

CATIA uses a fixed coordinate system called the
Absolute Axis System. Any point in the model
always has coordinates specific to this axis
system. You can also define an arbitrary
coordinate system located anywhere in three
dimensional space and oriented in any direction.
This user-defined axis system is called as Local
Axis System. There can be multiple axis systems
in a single part.

STUDENT GUIDE

Copyright DASSAULT SYSTEMES

Wireframe Creation
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STUDENT GUIDE
L 3D Curve Creation
b
A curve is said to be Continuous when the vertices
of two curves join to form a single curve. These @ /_/ \ /_/\
arelef following type: R s S B e
Point Point
A.Point Continuity: Discontinuity COMTIMEIIE P R | 7+ i i i it
When the distance between two vertices ofthe
connecting curve is within (less than) the ,
specified CATIA V5 tolerance. f\\ @ """""""
B.Tangent Continuity: T N~ | mTmmm e
When angle between two normal curves at the . S e
. 4 . angent Tangent
connecting points is equal to zero or 180deg. Discontinuity continuity WM
C.Curvature Continuity:
This is the rate of change of the angle of a i "’l
tangent. \ \\\ // -
&
Curvature Curvature
Discontinuity Continuity
>
24
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CATIA V5 Surface Design

L Curve Continuity Management

A surface derives many of its characteristics from
the wireframe used to generate it. A defective
surface will propagate the defect in downstream
operations such as prototyping, machining, tooling,
etc thus affecting the final product. Hence care
must be taken while constructing a wireframe.

Tools used to detect geometrical discontinuities of
curves are:

v Connect Checker Analysis
v Porcupine Curvature Analysis

The Curve Smooth tool allows you to correct the
discontinuities in a curve up to a required extent
by specifying the Threshold value. This value sets
the upper limit of the discontinuity acceptance.
The Maximum deviation value allows to set
acceptable deviation between input curve and the
smoothened curve. This tool repairs flaws such as
Point, Tangent and Curvature discontinuity of the
curve.

STUDENT GUIDE

Copyright DASSAULT SYSTEMES Wireframe Creation
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L Removing Unhealed Defects of the Curve
w

The erroneous area of the curve such as self
intersecting or overlapping cannot be healed using \{7’33, “““““““
curve smoothen tool. In such situations you must ol N, ..
remove the problem area and reconnect the curve
to achieve a smoothresut. (¢ @I
You can crop the erroneous area of the curve N0V
uSNGNe'SplIENEENOOISIENEEEE . s e = 7 Al e T e e T TS

Two intersecting curves can be split and

reconnect LlSiﬂg connect curves.

>

Copyright DASSAULT SYSTEMES Wireframe Creation
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STUDENT GUIDE
L Main Tools
Wireframe Toolbar wf’
Points: Creates a point or multiple points. k! Wkt
Leleg/®— = ||
Line-Axis: Creates lines, axis or polyline. ﬂ £
L~ ] = N
_— L,(:—_)J ______________
Plane: Creates planes using different options. 5 @' ______________
loce|B— - |
Circle Conic: Creates 3D curves. [
E o
s @D B
Curves: Creates 3D curves like Spline, Helix )
and Spiral.
A
_ P @ A | 8 B 2|78
Analysis Toolbar E
E Connect Checker Analysis: Performs
connection analysis of curves and surfaces.
>
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| Exercise 2B

Recap Exercise

20 min

In this exercise, you will practice on some of the tools in 3D curves creation of GSD
workbench.You will be provided with a set of points of a mirror shell model. You willbe | | oo _____
creating a basic curve using the points data. High-Level instructions for this exercise are
provided.

By the end of this exercise you will be able to:

= Create a 2D Spline and an Arc.
= Create a 3D Spline and a Connect curve

= Create a Combine curve and a Curve project.

Copyright DASSAULT SYSTEMES Wireframe Creation 28



CATIA V5 Surface Design

STUDENT GUIDE

L Exercise 2B (1/5)

I Chrl+HM :'

[
1. Open the part. =

= Open an existing part file
Exercise_2B_Start. CATPart

= The file consists of Scanned points and construction [ save - o o
planes. * i

2. Inspect the Point data with ‘Quick view’ Icons.

= Select the FRONT, LEFT and TOP icons. You SRS Bttt
should be able to determine that the green eqmck ™ B
and red set of points are three dimensional,
and the yellow and blue set of points are
linear.

bt
3. Project the points on the given planes. i T
= Project the Green points on the Green and Pink
Construction planes. x""*x- < xx chlad

Copyright DASSAULT SYSTEMES Wireframe Creation 29
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L Exercise 2B (2/5)

4. Create a partial curve on the Pink plane in a Sketcher
using the points projected.

E,
aE
2
;
.3
E
3

*E
N
E. |
¥,
EF=
.

5. Create a sketch with a Spline using the projected
points.

6. Repeat steps 3,4 and 5 for Red set of points.
. Project the Red points on the Pink and Red plane
" Using these projected points create partial circles on
the Pink plane, and Spline on the Red plane using a
sketcher.

Copyright DASSAULT SYSTEMES Wireframe Creation 30
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STUDENT GUIDE
L Exercise 2B (3/5)
-" -~
7. Combine 2D curve into 3D shapes.
= Use the Combine tool to create 3D curve from the @ pakinelefinion [T N e
first and second sketched curve. Combine type : |Mormal =l
= Similarly, combine the curves third and fourth to cuvels | TN
create a 3D curve. Curve2ifsketchz [ WM T T T T TTTTT
Y iESie=dsollkc — e e o
8. Create Ling over Yellow and Bluesetof =~ Il W T
POINESH R xR | T T T T T T
= Create a Line using the pointtopoint (g} _x* 2 | TTTTTTTTIITOOC
option.
9. Create a point on 3D Curve.
= Create a point on both the combine curves at a
distance ratio of 0.1 from both the ends of the
curve.
® -
]
%
~ -
>,
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STUDENT GUIDE

L Exercise 2B (4/5)

At this stage the part should look like this.

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

Copyright DASSAULT SYSTEMES Wireframe Creation 32
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STUDENT GUIDE
L Exercise 2B (5/5)
b
" -~
10. Create a 3D Spline. Mo
= Create a Spline at the corner where the Red and F N N - s
Blue points meet. ; / T
=  Similarly, create a Spline at the corner where the o
Green and Blue points meet. 7 Tangent Direction for | | === 777777~~~ ~~
\ Point2 N @
Tangent “““““““
Directionfor /..
Point2
11. Create a Curve Connect.
. Create a Connect Curve at the corner where the Red
and Yellow points meet.
=  Similarly, create a Connect Curve at the corner where the
Green and Yellow points meet. i
S
>
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L Exercise 2B: Recap
b
" 3
v' Create a 2D Spline and an Arc.
v’ Create a 3D Spline and a Connectcurve. | ||
v’ Create a Combine curve and a Curve project. | ||
(o || |
3D Spline\\ Sombinelcurve [ " 5 TS | oo i
Connect Curve
T
Point on Curve X
A
Copyright DASSAULT SYSTEMES Wireframe Creation 34
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| Exercise 2C
'.\".
Recap Exercise .
|
In this exercise, you will practice how to create 3D wireframes with surface support. You || "~~~ ~~~~""~77°7-
will be given a datum surface of sunglasses. You will be creating the feature profiles of || ---=-=--------
sunglasses using the surface support. High-level instructions for this exerciseare || _____
provided.
By the end of this exercise you will be able to:
» Extract Boundary of an existing surface.
» Create a parallel curve using the surface support.
= Create a Corner using the surface support.
= Create points on the surface.
= Create 3DSpline on a surface.
4
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STUDENT GUIDE
I Exercise 2C (1/3)
w
1. Open the part.
= Open an existing part file. The file consists of @ ______________
datum surface of sunglasses.
a. Browse and openpart X 2 || TTTTTTTTTTT
Exercise 2C_ Start.CATPat s> @00 | oo
Sun_Glasses
@ =11 == Y | |
2. Create a Geometrical Set. yrplne U 2009000 M .. .
= Insert a Geometrical set and rename it as “"""’
Wireframes. & Sun_Glass,_input_Surface
T—@ﬂhﬁnm
Boundary
3. Create a boundary
= Create a boundary at the top and bottom edge of the
sunglass surface (as shown) using the boundary tool.
Boundary
>,
Copyright DASSAULT SYSTEMES Wireframe Creation 36
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STUDENT GUIDE
| Exercise 2 (213)
.gﬁ
4. Create a Parallel curve
= Create a parallel curve on the sunglass surface from Parallel Curves 1
boundary curves using the Parallel curve tool (4mm
offsety. . =l W] -
5. Create a Corner on the surface @ Corner B 1 I oosscminsinns o
= Create a corner between the two parallel curves at
their intersection point using the Corner tool (5mm
radius)
Points on surface
6. Create Points on the surface @
= Create nine points on the surface (use more points if
required) using the Point tool.
>
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| Exercise 2 (3/3)

STUDENT GUIDE

7. Create Spline on the surface

= Create a Spline by joining all the previously created

points on the sunglass surface.

@

Spline

Copyright DASSAULT SYSTEMES
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L Exercise 2C: Recap

STUDENT GUIDE

v' Extract Boundary of an existing surface.

v' Create a parallel curve using the surface
support.

v" Create points on a surface.

v" Create 3DSpline on a surface.

v' Create a Corner using the surface support.

1 Boundary .2
-4 Parallel.1
=& Parallel.2

£
H

Point.2
Point.3
Point.4
Point.5
Point.6
Point.7
Point8
Point.9

~ Spline.1

o i i i — i

—

Copyright DASSAULT SYSTEMES
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| Exercise 2E
Recap Exercise @3\ o2 .
|
In this exercise, you will be provided with a curve which has to be analyzed forits || "~~~ "~~~ ~""77°7°
continuity and connections. No instructions will be provided for this exercise. || -=====--==-=--
By the end of this exercise you will be ableto: | TTTTTTTTTTTEOT
= Check continuity of a curve using Connecter checker.
= Perform the Porcupine analysis on a curve to check its Curvature
Continuity.
8
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LExercise © =
A\
N
1. Load the start data.
. Exercise_2E_Start.CATPart
2. Analyze the Section Curve of a car’s bumper for its
geometrical discontinuities. g || TTTTTTTT T
. Perform Connect Checker analysisto - » | --—-----------
understand the discontinuities on the curve. " (
. Perform the Porcupine analysis to check the
inflection points and curvature continuites. | TTTTTT T T T
" Smoothen the curve using the Curve Smooth .. | === mmmmmm o
tool. SRS I
3. Analyze the Airfoil curve for its connections and
continuities using Curve Connect Checker.
" Perform connect checker analysis to understand
the discontinuities.
. Smoothen the curve using the Curve Smooth
tool.
>
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L Exercise 2E: Recap

v" Check continuity of the curve using Connect
checker. | e e

v @Perform the PorEusiiersieSiStoneicuResigiss === == = B SRR s e
EheckiitscurvaniESISHRiniI I [ R S e
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Recap Exercise

| Case Study: Wireframe Creation

30 min

Wireframe creation tools.

dimensions of the car.

model without detailed instruction.

Copyright DASSAULT SYSTEMES

In this exercise you will practice with the

v' Create a quick model of the car considering the overall

v’ Create feature lines on the model to understand the
shape and visual characteristics of the car.

Using the techniques you have learnt in this
lesson and previous exercises, create the

......

!

o
el
....

e

STUDENT GUIDE
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L Do It Yourself: Wireframe Creation (1/7)

1. Open the given part consisting of reference elements to build a wireframe of
the model of a Toy Car.

a) Browse through the files and open the model
Case) Stutyic RN NEEITN S S SRS s

@ Reference Points | e

Reference Planes

Reference lines (Boxes)

Copyright DASSAULT SYSTEMES Wireframe Creation 44



CATIA V5 Surface Design

STUDENT GUIDE
L Do It Yourself: Wireframe Creation (2/7)
¢
3
2. Create afront and back wheel curve.
a. Create a Circle at the point shown with a plane T ______________
support of radius 60mm
b. Create a part Circle with the same inputs from [ e L7 (1 (| 777770 T T
0 deg to 155 deg. and Radius = 70mm. e P!l | -
a. Create a Line from the center of the circle, length K t-de® || o ___________
375mmalong Y axis. et
b. Create a Circle at the end point of the line as a Tl Sz e || TTTTTTTTTTTTT
center of radius 60mm (with initial plane support) \¢B) [ [l &%y} ] mmmmm oo oo oo
c. Create a part Circle with the end point of Lineas | | | _-TeEsm, =0 || -------c------
center with start angle 75 deg and End angle 180
deg. Radius = 70 mm (with initial plane support) .. =~
>
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I Do It Yourself: Wireframe Creation (3/7)
N
3. Create a Corner between elements.
a. Create a corner between the first partcircleand ~ (33) = | e o™il
line as shown. Specify the radius 20mm
b. Create a corner between the second partcircle = oAl o\ | 0000000 || T TTTTTTTTC
and line as shown. Specify the radius 20mm ... b ey Y V|| oo ____
4. Create a Connect Curve between first part circle ~~ —~ ~No /2 ¢ ||
and point on reference curve. Y, |77 TTT T
a. Specify the tension at both the ends (if required) | @ —_ 1. || 77mmmmmmmmmmes
to achieve desired shape. L 7NN e, W o
b.  Specify curvature continuity option.
>
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LDO It Yourself: Wireframe Creation (4/7)
N
5. Create a Connect Curve between Second part
circle and point on reference curve.
a. Specify the tension at both the ends (if required) () {7 T@* ||
to achieve the desired shape. @ N ot X e || -
b. Specify the curvature continuity opton. A WX ™ 7 N || oo ___
6. CreateaPointon the lineas shown. Wb 1|
a. Create a point at a distance ratio of 0.3.
7. Create a Spline to form a Bonnet featureline. N ¥/ ™NMN |l |77mmmmmmmm-
a. Create a Spline passing through the points
shown in the image.
b. Specify the tangent direction and modify the
tension values to attain the desired shape.
@ N 7int 2
>
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L Do It Yourself: Wireframe Creation (5/7)
-" -~
8. Create a body shell.
a. Create a Point on Spline created in previous  \2&/ ™Al = TS e ¢
operation at a distance ratio of 0.4.
b. Create a Plane passing through three pointsas  4f Y7\ [~ | || 7777777777777
shown. S W JF NY L et R s
c. Create a sketch of a three-point arc passing w4 b
through these three points.
Point 3
>
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L Do It Yourself: Wireframe Creation (6/7)
¢
N
9. Create a window and wind shield features.
a. Create a Point on the Spline created inthe | U _Lgmmal /oo~ ¢
previous step at a distance ratio of 0.3.
b. Create a Point on the Spline createdinthe | /¢ N 4. || T 77T TTTo
previous point at a distance ratioof0.7. | £ | N\ " | « || ccccoooo______
c. Create a Point on the Spline created inthe | ' N\ " ST ot
previous point at a distance ratio of 0.9.
d. Create a line between two points as shown. N e ] ff 0 N T
Create a Plane parallel to XY plane attheend e I || 7777
point of the line previously created. N || L.
f. Create a sketch on the plane created in the
previous step as shown.
g. Create a part circle joining the end point of the
sketched curve and mid-point of the reference
curve. Specify radius 100mm.
>,
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LDO It Yourself: Wireframe Creation (7/7)

9. Create awindow and wind shield features
(continued...).

h. Create the lines up to YZ planes from a specified
point.

i. Create a 3D Corner at left corner of front wind
shield. Specify radius of 20mm.

J.  Similarly, create a 3D corner at top-left corner of
the front wind shield. Specify radius 20mm.

k. Similarly, create a 3D corner at both the corners of
the back wind shield. Specify radius 20mm.
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L Case Study: Wireframe Creation Recap

v' Create a quick model of the car considering
the overall dimensions of the car.

v' Create feature lines on the model to
understand the shape and visual
characteristics of the car.

Copyright DASSAULT SYSTEMES Wireframe Creation ol






CATIA V5 Surface Design

STUDENT GUIDE

| Surface Creation 3

Learning Objectives:
Upon completion of this lesson you will be able to:

v' Choose a Surface

v Sweep a Profile

v Extrude or Revolve a Profile

v Create a Multi-Section Surface

v’ Create an Adaptive Sweep Surface

) 2.5 hours
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L Case Study

\
The case study for this lesson is to create surfaces for %
design feasibility study of the given components.

L Design Intent ~ =~ e

v The substrate profile needs to be adaptable for
design modification and changes without replacing
inetenicinsiin LS S Rl | o e e e

v Create a broad cross-section surface for an ‘Arm rest’ [ SEVAREATE T N | - - ocovccos s
attached to the front door, for design feasibility study. Latch

v’ Create a cross-section surface for ‘Key-pad’
(for Electronic control) at a measured distance from
the Arm rest ankle point.

v' Attain a single merged part using Arm rest and the
keypad component.

v Close the end of the Arm rest and Key-pad with Door
rounded ends. Substrate

v' Design the door latch.
v" Design a Map-Pocket with the rounded edges.

Armrest &
Key Pad

Map-Pocket
Rounded
Ends

Arm Rest
area
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L Stages in the Process
1. Create an Adaptive Swept surface. \',i
2. Sweep a Profile.
3. Revolve a Surface.
4. Create a Multi-Sections Surface.
>,
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L Choice of Surface

You can choose a surface depending upon their -
characteristics and function:

v The surfaces are based on a profile and a Tools IpaEst e s [ semien e I R
direction or revolution axis: Extrude, Cylinder,
Revolve and Sphere

v The surface is defined by a few pre-existing 2
sections: Multi-Sections Surface

v" A profile (predefined or not) is swept along a
guide curve: Sweep or Adaptive Sweep (in
order to manage the shape of the profile
along the guide curve) °

v Tofill a gap: Fill Mandatory Loft = Multi-Sections Surface

v To simulate a thickness on an existing
surface: Offset

DREEE
el x| x|

% (4 [%% | % |[x

You can also choose surface with regards to the
wireframe features available. The table shows
wireframe required for each type of surface.
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L Sweeping a Profile
. . . 4
Sweep is a surface generated by sweeping a
profile along a guide curve with respect to a spine.
The profile can be user-defined or pre-defined. .
The shape and quality of the sweep depends upon - .
the spine. Spine =%
— Guide = e e
Profile = ﬁ ) % ______________
In GSD the Sweep tool can be used to sweep following
profile types: B e S B B
v Explicit M
v Line
v' Circle =
v Conic
Sweeping a Profile along a Guide Curve with respect to
a Spine
>
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L Extruding or Revolving a Profile

An Extrude or a Revolve tool uses a Sketch, a 3D
curve, an edge of an existing surface or a solid.
However self intersecting profiles or profile which
intersect with the axis cannot be used. When a
sketch is used to create these features, the normal
plane is automatically detected (as with an axis, if
included in the sketch).

The characteristics of an Extrude and the Cylinder
command are similar when a profile is circular.

The characteristic of a Revolve and Sphere
command are similar when a profile is circular.

L Create a Multi-Section Surface

A surface computed using two or more
consecutive sections along a guide curve is called
Multi-Section Surface. The guide curve defines
the shape of the surface between two sections.

This correspondence between the sections
(vertices) can also be specified using coupling
points on the sections. During the surface
generation, the coupling points of one section are
automatically connected to the corresponding
coupling points of the consecutive section to attain
a guided flow between two or more sections.

Input > Sketch Profile 3D Profile

Profiles That can be Used

Section Curves

Guide Curves

Sections and Guide Curves

Profile

e

..

Surface Edge gsolid Edge
Profile

STUDENT GUIDE
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L Create an Adaptive Sweep Surface

An Adaptive Sweep Surface is a surface which can
adapt to changing dimensions of the parent profile
along the defined path.

While creating an Adaptive Sweep remember the
following key points:

v The sketch of an Adaptive surface has to be a
constrained sketch. A constraint is created
between the guide curve and the sketch origin
so that the sketch origin is always placed on the
guide curve throughout the length of the sweep.

v" To make the dimensions of the sketch vary
dimension the sketch during its creation.

v To ensure relative positioning of the sections
with reference elements (parallelism, angle,
offset) constrain the sketch on the intersections
of the sketch plane and the reference elements.

v To use angle constraints, rather than tangency
or perpendicularity constraints.

Sketch keeps its Coincidence
with the Surfaces

STUDENT GUIDE
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L Main Tools
.¥/
Surface Toolbar
Extrude: Extrudes a user-defined profie i na . TTTTTTETETITIOT
Bpecified dire Chic i
K| B
Revolve: Revolve a user-defined profile around 'l 800 1. [
an axis. ~ |
Sphere: Creates full or partial spherical @ ______________
surface. N M ooereemnmaEmes
Sweeps S|
. _ Rl . . | @ & T O e
Cylinder: Extrudes an implicitly circular profile =
in a specified 5
direction. . E
Sweep: Sweeps a profile along a path.
E Adaptive Sweep: Sweeps a parametric profile
along a path, allowing the parameters to evolve
along the path.
Multi-Section Surface: Surface passing
through multiple sections.
>
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| Exercise 3B S
A\
Recap Exercise -
|
In this exercise, you will practice on the sweep sub-options to create a speaker grillof || """~~~ ~7777~~
an automotive door. You will practice the sub-options of Circle and Conic typeof || ---=-----o---
SUUES O . e
High level instructions for this exercise are provided. ¢
By the end of this exercise you will be able to:
= Extrude a profile in a direction.
= Create a Fill surface.
» Create a swept surface using the Two Guides
and Tangency surface available in Circle option.
= Create a swept surface using Two Guides
available in Conic option.
v,
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L Exercise 3B (1/8)
-" 3
1. Create a new part file.
= To create a new part file, select Part from the New New Part | ———
dlalog bOX' Enter part name [Speaker Gril @
a. Click File > New. e R e
b. Choose Pal-t from the NeW dlalog box_ Selection: O Create & geometrical set I I
. |Part [ Create an ordered geometrical set
c. Click OK. = o B B | e ———
d. Enter the new part name as — Speaker Grill (] Dot show this dislog atstatep | | [ _
e. Click OK. @ @ 0K J iCanceIJ
2. Access Generative Shape Design PO croviAvs e Edt Yiew Dnset oo windw bep o [ [
workbench. .lnFrastructure »
Mechanical Design L4
@ f- % Freestyle
Analysis & Simulation » ﬁ Autarmative: Biv Fastening
AEC Planil 4 E Skelih Tracer
Machining r @ Imagine & Shape
‘Qigital Mockup + 2%7 Digitized Shape E ditar
Equiprnent & Svstems > |
Digital Process for Manufacturing 4 : Quick. Surface Reconstruction
Machining Simulation 3 %} Autornotive Class A
Inspection L4 ’# Shape Sculptor
Resauree Simulation 4
Ergonomics Design & Analysis 4
>
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L Exercise 3B (2/8)

3. Create a Sketch. @ @

LLLL1 LLLL1 1.1

= Create a Circle of diameter 300mm in a sketch on {1 4411 == [ ——

XY plane with center at absolute co-ordinate .
system.  CHERSHNEOEEE LRI | s
4. Extrude a surface. e [
= Create an extruded surface in the —Z axis i feiidEmammsnmummEmaarsmmmdEe il R
direction using the previously created sketch. RS REEEATTE 0 || oo __

i Tt
Extruded Surface Definition E

1 f ol
3 Profile:  pSlEE )
@ -H-t

Direction: [xy plane

—Extrusion Limits

Lirnit 1

Type: IDimensinn j
@ Dimension: I 15mm =

Lirnit 2

Type: IDimensiu:un j

Dimension: I Qrarn

Reverse Direction I

@ oK I - Cancell Prewview I
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| Exercise 38 (3/8)

5. Create a Sketch.
= Create acircle of diameter 270mm on XY plane (|
with center at absolute co-ordinate system. @

et~
HIFEE = = = o
b,
e
II =
1
1
[
[
[
[
I
I
[
[
[
[
[
1

64
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L Exercise 3B (4/8)
b
" 3
6. Create a Swept Surface
= Create a swept surface using the sub-option, Two @ @ ______________
Guide and Tangency surface, available in the
Circlerswee piRilEiiT—_—_—— S R s e
3 Swept Surface Definition HE 3 ______________
Observation: i Prafile bype: glﬂ Iéﬂ i ______________
It is mandatory that the first guide curve selected should lie on T qudes and tangency aufece (IR
the specified Tangency surface or plane. The swept surface : g ik curve with tangency: [Shetch.2 S I
which is generated maintains tangency with the specified : . el e BT e
surface. If not, an error is displayed. | L EEE |
3 —Optional elements T | GG
3 Spine: Defaulk (Skebch.2) 3
i Relimiter 1: [Mo selection i
5' © | Relimiter 2; [No selection ‘
| |Solution{s)  Previous I ID 1o [ext I 1
@ Sweep.1: Lay down operator: |t s |
The body to operate is not on the input skin body, ; o I_E ;
Project the body onko the skin, 1 Llitoitearice oy I |
>,
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L Exercise 3B (5/8)
-" -~
7. Re-create a Swept surface by changing the inputs. @ )
. Create a swept surface using the sub-option,
Two Guide and Tangency surface, available in o TCELEEEEes s S
the Circle Sweep option SWEPt Surface Definition s
i Profile type: f"l‘{tA Ié&l
3 Subbvpe: ITwo guides and tangency surface j ______________
™ Limit curve withtangency: e nass | 2 | | - - - - ———-—-—=—==- -
Tangency surface: W
Lirnit curwve: W
. | r—Optional elements —MmM8 ™ ————————————— | | | m e e e e e e e - - -
Observation: 3 Spine: |Default {Sketch. 1)
Sketch.1 lies on the specified tangency surface. The R Vo sclection
surface generated will be tangent to the surface and {| | Retmiter 2: [to selection
within the limits of the guide curve. | (potonts M [1 12 Sl
! | Smaoth sweeping
[ angular correction: IU-SdBQ E
>
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8. Create a Plane. P
. Create a Plane parallel to XY plane at a distance of
smm.

9. Create a Point.

= Create a Point at a distance of 15mm along Z axis

from the absolute coordinate system.

Plane Definition EE

Flane type: IDFFSEI: from plane

Reference: Ixy plane

=8|

OffFset: I Srnm

Reverse Direckion I
[] Repeat object after K

W Cancel I

=

Presview I

Point Definition

E
X

Poink bype: ICDurdinates

L]

W= |Dmm

V= |I:Irnm

- - [

@l &l |8

Reference

Paink: Crefaulk (Origind

Axis System; |DeFault (Absolute)

Cumeass Lacation I

@ K I - Cancell
.

Preview I
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STUDENT GUIDE

10. Create a Sketch.

= Create a Sketch on Plane 1.

11. Create a Fill Surface.

= Create a fill surface using Sketch.3 passing

through Point.1

Fill Surface

(10) [

el rrerrd LI |

@ Fill Surface Definition 2
Boundary:
Mo | ZUrves | Supporks |
1 Sketch.3

Addafter I Repl_ace I Remove I

AddBefare I ReplaceSupport I RemaveSuppart I
Conkinuiky :I Paint - I

Passing poink: |Point 1

[ Planar Boundary Cnky

[ Deviation: IU.DUlmm

@ 0K I ) Cancell Preview I
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| Exercise 38 (8/8)

12. Create a Swept surface

= Create a swept surface using the sub-option, Two
Guide curves, available in Conic sweep option.

Profile type: @Il\ |é|ﬂ

o Subbype: ITwo guide curves j

LTangency: |F|II1—
angle: m Law... |
Lask guide curve: W
L_»Tangency: W
Angle; m Law, ., I
Parameter: IM_E Law,.. I

— Optional elements

Spine; |Default {Sketch.3)

Relimiter 1: [Mo selection

Reliriter 2: [Mo selection

Srooth sweeping

[ Angular correction: IU-5dEG E

L Ry I RN Eeom, | gy [l =
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L Exercise 3B: Recap
\';,
v Extrude a profile in a direction. 'Eﬁ Speaker Gl
v Create a Fill surface. 47 xy plans
v Create a swept surface using the Two Guides <7 yz plane
and Tangency surface sub-type availablein | ¢ -~ " . || "TToToo oo
the Circle option. &7 wplene 0
v' Create a swept surface using Two Guides - PaBocy
available in the Conic option. ==) Gaomatrical Batl
PBuder |
Aeere ||
ﬁ&ﬂlpj
| 1" Plans.l
= ® Point!
| @sws
j FILY
t‘ﬁ Sweep.2
>
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| Exercise 3C S |
Recap Exercise w"

)15 . T
In this exercise, you will practice how to create swept surface using alaw. Youwill || =777 77777777~
design a base surface of turbine blade. You will be provided with the basic curves. || -c-cccooo
High level instructions for this exercise are provided. | ___
By the end of this exercise you will be able to createa @ = =, = ||~
swept surface using a law.

v,
71
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L Exercise 3C (1/2)
¥
» N
1. Open the part file. 7
= Open an existing part file. The file consists of s .
Section curves for blade model. ,'
a. Browse and openpart: S || 7T
Exercise 3C Start.CATPat s | e e e
2. Create aline Sweep. AR AT IR, | e
= Create a blade surface using the Line sweep teoere: f [ | 00 P ||
Option 4 Sublbype: IWith draft direction
= Specify the given curve as guide and YZ plane Gudecurve : RTINS ¢ || T TTTTTT
fOI’ draﬂ dII’eCtIOI‘l Draft direction: |yz plane -
» The orientation of the blade changes along the Draft computation mods: @ Square O Cone -
guide curve at a constant angle. To attain this wholly defined | G1-Constant | Location values |
specify a linear law for angular dimension. The angle: [15°0 H Law... |
angle varies from 15 deg to 75 deg. Angular sector: _previsus f [T 14 e
Length bvpe 1 =]
Length 1: |15UUmm E
\ﬂlﬂ:m ¢ Relimiting element 1; [Mo selection
L} "
1500 “ . Length type 2
™~ \ Length 2: IISDDmm E
>
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| Exercise 3c (2/2)

3. Define a Law

= Use the law type as Linear.
= Specify the start angle as 15 deg and end angle

as 75 deg.

4. Rotate the Surface

= Rotate a surface along the given axis line at an

angle of 18 deg.

= Specify the object instance to 20 numbers.

Start value: |15d=g

End value: |75qu =

x|

Law element: [lo sel=ction

Law typ

O Constant @ Linear O Skype (O Advance
[ 1nverse law
—

Rotate Defimition K
Diefinition Mode: IA:-:is-AngIe j
Element:

Agis: [Lined
Angle: I'I Bdeg E
Hide/Shaw initial element |
Fesult @ Suface O Yolume
[] Repeat object after DK
W Cancel I Preview I

Object Repetiti 2 x|
Instancels): I E E

o Create in a new Body

@ oK I IHCanCEII

STUDENT GUIDE
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L Exercise 3C: Recap

STUDENT GUIDE

v' Create a sweep using a law.

#-£) Qeometrioal Sets
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| Exercise 3D
Recap Exercise .
|
In this exercise, you will practice how to create a Multi-Section surface. You willbe || "7 7777777 ~~
given a set of section curves of a shoe. You will create model of ashoe. Youwillalso || -----=--——-—---
understand the different coupling options of Multi-Section surfaces. High-level | _____
instructions for this exercise are provided.
By the end of this exercise you will be able to:
= Create a Multi-Section surface.
» Use different coupling options.
y

Copyright DASSAULT SYSTEMES Surface Creation 75



CATIA V5 Surface Design

STUDENT GUIDE
L Exercise 3D (1/5)
A
_— '
1. Open the part.
= Open an existing partfile.“rhe file consistsof ~  ~—" = o
Section curves for creating the model of a shoe.
a. Browse and openpart: /7 T~ 00N || TTTTTTTTTTTT
Exercise 3D Start. CATPart S S e e e
2. Create a Geometrical Set. Shll!l_surflﬂ!l ______________
» Insert a Geometrical set and rename it as = xy pluny
Shape Surfaces. = yz plene
= ¢ plans
PartBody
T i=L Wirsframase
-\ Sistoh.1
?'_? Plane.1
=) Siatoh2
¥~ Plane2
=7\ Siatoh3
—iz> shapa Surfagan
>
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STUDENT GUIDE

3. Create a Multi-Section Surface.

» Create a Multi-Section surface using the three
closed sections without guide curve.

Observation:

The results obtained are computed using the default
mode of coupling (Ratio).

Closing Point 3 Section 3

-
Section 2

Closing Point 2

Closing Point 1
N

Section 1

Multi-sections Surface Definition

@ ﬁ Mo | Section

| Tangentl Cloging Point |
1 Sketch.d Sketch.1WWertew 4
2 Sketch.2 Sketch.2YVertex. 5
3 Sketch.3 Sketch. 3WWerten. 6
Guides I Spine | Coupling | Freliritation I{ 4| >|
Sectons couping: g
Nol Coupling |

4 Display coupling curves

Feplace I Femove I Add I
Smooth parameters

[ &ngular correction: ID-5C|BQ
[ Deviation: IU.DD'I mnm
@ 0Kk | @ cancel | Preview |
—

Multi-Section Surface
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L Exercise 3D (3/5)
A\
-3
4. Change the Coupling Mode to Vertices.
= The segmentation of the surface is changed. Multhsections Surface Defintion = k- | K
Nol Section | Tangentl Cloging Point |
1 Sketchd Sketch.1'Wertes. 4
2 Sketch. 2 Sketch.23Wertex.D | R | =T T e e e = e e
3 Sketch 3 Sketch. 3 Wertern b
Guides I Spine | | Freliritation I{ 4| >| ______________
Sections coupling : IVertices j ______________
Nol Coupling |
4 Display coupling curves
Feplace I Femove I Add I
Smooth pararetety —Mm™m8 | | | —m—m———————— — — =
Surface Computed using Surface Computed using [ Anguler conestion:  [F15052
Ratio Coupling Vertices Coupling [ Deviation: 0.0
. @ 0K I & Cancel Previ
Observation: - sl ZPecen
You will observe that the segmentation of the surfaces
changes. CATIA couples the surface with corresponding
vertices of different sections.
)
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L Exercise 3D (4/5)
-" -~
5. Change the Coupling Mode to Tangency.
= A message is shown that the tangency option of Multisections Surface Definition e & | [ I
coupling is not feasible to generate the surface, as No [ Sectian [ Tangent [ Closing Point___|
. o o 1 Sketch Sketch. 1WWerten 4
the coupling points on each section are unequal. 2 Skelch? ahach 2ot TR ot e
3 Sketch3 Sketch 3Werten &
fm&'"‘%l Guides I Spine | Caupling | R elirnitation Ii <|>| ______________
~ el 1] | IR [
At Nol Coupling
oo T Parté:
'_g;:n"‘gs 0 Cilrrrent coupling mode cannot be applied. e 1 [ |
e VA \ Change the coupling mode to 'ratio’ or A Display coupling curves
b -«..___f}%’ —_— add or remove guides or add or remove coupling |00 —momovo b ] e e e e e - -
\“’m_%‘% K’“'m‘.,,,,m Feplace ] Eemoe | Add |
\ N Smooth parameters ——————————————— 1 | | e e e e e e —
%\..,,(__ 7_,»99"‘{- D 8 ]
— Angular commection: ID- Sdeg
[ Deviation: IU.DD1 mm
. @ 0K W Cancel Freview
Observation: - . J .
You will observe that the tangency discontinuous points which
act as coupling points on each section are unequal.
>
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6. Couple the sections manually.

= You will create the coupling between three sections

manually to obtain the desired segmentation on the
surface.

Coupling 4

oupling 2

Coupling 1

Multi-gsections Surface Definition

Guides | Spine |

| Fielimitation H O

NDI Section | Tangentl Cloging Paint |
1 Sketch.l Sketch. TWWertex. 4
2 Sketch.2 Sketch. 2WWertex b
3 Sketch.3 Sketch. MWertex B

Sections coupling : IHatiD

=

i L] I Coupling I

1 Couplingl
2 Coupling2
3 Coupling3
4 Couplingd

< Digplay coupling curves

Heplace I Hemave

| Aidd |

Smooth parameters

[ &ngular corection: ID.5ng

[ Deviation: IEI.EID1 mm

=
=

@ 0Ok I - Eancell Freview I
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v" Create a Multi-Section surface.

v' Use different coupling options.

@ Shoss_Surfaocss
—.— xy pluny

. yZ plana
™. x plans

=53 PartSody

Skatoh.1

==iz Shega Surfagas
ﬁ Multi-nantinna Surfana.1
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Recap Exercise
30 min

In this exercise you will create the Door inner components.
Recall the design intent of this model:

v Create a Door Substrate. The substrate profile needs to be
adaptable for design modifications and changes without replacing
the original input.

v Create a broad cross-section surface for an ‘Arm rest’ attached to
the front door for design feasibility study.

v Create a cross-section surface for ‘Key-pad’ (for Electronic control )
at a measured distance from the Arm rest ankle point.

v Create a single merged part by using Arm rest and the key pad
components.

v' Close the ends of the Arm rest and Key-pad with rounded ends.

v Design the door latch.

v' Design a Map-Pocket with the rounded edges.

Using the techniques mentioned in this lesson and tips from the previous exercises, create
the model without detailed instructions.
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The following steps offer hints to guide you through
the creation of door part surfaces.

1. Open the given part consisting of the
wireframes of ‘Car Door’ model, in Generative
Shape Design workbench.

Browse through the files and open the model
Lesson_3 Case_Study_Start. CATPart

2. Create an Adaptive Sweep surface. @@

Create a door substrate from the guides provided using
an Adaptive swept surface.

. Adaptive Sweep
. sketch

,,,,,,,,,,,,,,,,,,,,,,,,,,

3. Create a Sweep surface.

Create a swept surface at the Arm rest and Key pad
areas using the Profile and Guide Curve.
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L Do It Yourself: Surface Creation (2/3)

STUDENT GUIDE

4. Create a single merged part by using Arm
rest and the key pad component.
Create a Multi-Section Surface between Arm
Rest surface and Key Pad surface.

Extract the boundary of the swept surfaces and
build a Multi-Section surface between the two
boundaries as shown.

5. Close the end of the Arm rest and Key-pad
with rounded ends.

Revolve the boundaries of the swept surface to
attain the rounded ends as shown.

Extract the boundary of the swept surface and
create an axis line to revolve the surface.
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L Do It Yourself: Surface Creation (3/3)
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6. Create a ‘Door latch’.

Create a Multi-Section surface using the sections AR ;
and guide provided. ‘

Allow the deviation of 0.01mm in smoothing
parameters.

7. Create a ‘Map Pocket feature’.

Using the circle sweep option create lower half of the pocket. This surface should be tangent to
the blue plane along the Guide curve. Connect the edges of the resultant surface and fill the side
part of the pocket.

Use the shown plane to create the  Connect the edges of the
circle sweep of radius 50mm resultant surface

Fill the side part of the pocket
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L Case Study: Surface Creation Recap
\-:
¥
v Create a Door Substrate. The substrate
profile needs to be adaptable for design
modification and changes without replacing | | &5~ QT TTTmmmTmmmTT
nuEeEeipel dyetes e g | e
¥ Create a broad cross-section surface foran | &&ioabsa U e
‘Arm rest’ attached to the front door for ,-%m,”pu,m
design feasibility study. T-gﬁ,gmu “““““““
v' Create a cross-section surface for ‘Key-pad’ P@fdny 00000000000 e
(for Electronic control ) at a measured :;"ﬁmm ______________
distance from the Arm rest ankle point. ™ sﬁsﬂi“mﬂmmﬂﬂimﬂﬂ
v' Create a single merged part by using Arm é:m: """""""""""
rest and the key pad component. ;,'—5““ ]
v' Close the end of the Arm rest and Key-pad =5E Rmvnidn 1
with rounded end. =58 Rovolte.2
v Design the door latch. " Boundary.8
v' Design a Map-Pocket with the rounded : ::“"""':u
edges. b :'“"""“
. Line.?
P2 MultSeolon S.atace Door Latch]
£ Wukeectirs Sulaca’
=~i-= L Suasg & Pl Hag cockel]
?ﬂ!mll
t*’{'m1
¢3ma
>
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| Surface Re-limitation and Connection 4

Learning Objectives:
Upon completion of this lesson you will able to:

v Re-limit the Surfaces
v Connect the Surfaces Smoothly
v' Assemble the Surfaces

' 4.5 hours
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L Case Study

The case study for this lesson is to use the re-limitation
and connection tools of GSD workbench, and dress-up the
Mobile Phone model to achieve the final finished shape.

L Design Intent

A. Create a smooth blended edge at the top
edge which varies with respect to thickness of
the phone.

B. Create a feature groove on the top face of the
phone to beautify it or to make it look
attractive.

C. Create a display screen with the flange at
inside to mount the display card.

D. Create key pad holes on the top face of the
phone to incorporate number keys.

E. Create a smooth blended edge on the lower
case of the phone.

STUDENT GUIDE
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L Stages in the Process

1. Access the Generative Shape Design workbench.

2. Scan the model for a better understanding of the
modeling sequence.

3. Create Geometrical Sets.
4. Group the features.

STUDENT GUIDE
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L Re-limit the Surfaces

Operations such as Split and Trim help to convert
raw surfaces and construction elements into
finished geometry. Elements involved in an
operation are kept in the history, but are hidden.

The image shows the difference between Split and
Trim. Splitting is breaking all the geometries at the
intersection with the cutting element and then
removing the unwanted portion. During splitting,
cutting element does not get affected.

Trimming is cutting all the geometries with respect
to one another to get the required shape.

L Connect the Surfaces Smoothly

Element to Split Eelect the Side to Result of Split
l eep l operation

= =

Cutting Element

Flement tofbe Trimmed Select the Side to keep Result of Trim

/ \ ‘ | | operation

o

You can connect two existing surfaces smoothly
using following ways:

v' Radius Driven connections - Fillets
v" Tension Driven connections - Blend

The choice of the blend depends upon the
functional requirement and aesthetics of the part.
Fillets are used for mechanically connecting
surfaces with tangent continuity. Blend are used to
create a curvature (G2) connection between the
surfaces and obtain a more aesthetic result.

Select the Side to keep

Radius Driven Blends

,,,,,,,

STUDENT GUIDE
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L Assemble the Surfaces

Join operation is used to concatenate or logically
group adjacent surfaces / wireframes into a single
element that can be used for future operations.

The merging distance is given by a threshold
value (similar to smooth tool) this makes Join
a tolerant modeling tool (allows the creation of
non-continuous features that can be accepted
in certain cases).

Similarly some other tools which offer the
possibility to assemble features on the fly are
Connect Curve, Corner, Trim, Fillet, Blend and
Extrapolate.
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L Main Tools
| X
Operations Toolbar F
B
- , s 0
Split: Splits one surface with other surface. .
Only one surface gets affected. = |
o T : : : - "
Trim: Trims surfaces involved in the operation
. 30 | (e ———
with respect to one another. J L0 S/l E
Extrapolate: Extends surface boundaries with Fillets 1 3 = _
required continuity. n | <) 4= =6y T
Fillet: Mechanically connects surfaces with
tangent continuity.
Join: Logically groups adjacent surfaces or
wireframe.
>
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| Exercise 4B
Recap Exercise -
|
In this exercise, you will perform Trim and Split operations on a computer mouse model. || =~~~ ~~~77777~
You will perform these Split and Trim operations on the same set of surfacesto || --—=———--oo--
understand the differences in the operation. High-level instructions for this exerciseare || ______________
provided.
By the end of this exercise you will be able to understand
the difference between Split and Trim operations.
y
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1. Open the part.

= Open an existing part file. The file consists of surfaces of
the model of the mouse. Browse and open the part:
Exercise_4B_Start. CATPart

2. Split the intersecting surfaces to get the finished shape.
= Split the Green and Blue surfaces one by one.
= Join the resulting surface
= Split between Pink and Joint surface.

3. Perform Trim operation on the same set of parent surfaces.
= Trim between Green and Blue surfaces. The resultant
surface would be a single entity.( Unhide the parent
surfaces).

= Split the resulting surface with the Pink surface to get the
final model.
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L Exercise 4B: Recap

STUDENT GUIDE

wireframe elements.

v' Split and Trim operations on surfaces and

Eﬁ Split ¥/a Trim

=7 xy plane

=7 yz plane

=7 X plane

~53 PartBody
T—@mmﬂamu
T-@ Input Surfaces

i) spiit Operatio

-7 splt.2
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| Exercise 4D
\!:-
Recap Exercise .
| |
In this exercise you will practice the Surface Blend and Filleting tool. You will understand || ~"~~ """ ~""=7~~
the difference between a blended surface and a fillet by analyzing the results. High-Level || --=-—=---——---
instructions for this exercise are provided. |
By the end of this exercise you will be ableto: | o ____
= Create a blended surface between two existing surfaces.
= Create a shape fillet between two intersecting surfaces.
= Join two or more surfaces
= Split the surfaces using a curve. \<___,
C\ —
4
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L Exercise 4D (1/6)
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1. Open the part.

= Open an existing part file. The file consists of
extruded surfaces.

a. Browse and open part:

Exercise_4D_Start.CATPart @ {;j

2. Create a Blend surface between two extruded
surfaces.

= Create a blend using the two sketches.Use the
extruded surfaces as support.

| —Sketches

Blend Definition

7]

First curve: | Sketch.1

First zuppart; |E:-ctruu:|e.'|

Second curve:  |Boundany. 2

Second support; | Eutrude. 2

I‘-.fertices

Mo | Coupling |

o Dizplay coupling curves

Spine: | Mo selection

Heplace I Hemoye I Heverse I

Smooth parameters
[ Angular comection: ID-EdEEI
[ Dewviatior: IEI.EIEI'Imm
Extruded Surfaces
@ 0K I W Cancel I Preview I
-

>
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L Exercise 4D (2/6)
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3. Create a boundary.
= Create a boundary of Extrude.1 surface.

4. Fill the boundary.

= Select the Planar Boundary Only check box to fill the
boundary.

Fill Surface Definition 2]

@ Boundary:
Mo | Curves Supporks

AddAfter I Replace I Remowe I

AddBefore I ReelaceSuEEort I RemaveSuppart I
Continuitv:lpoint vl

Passing point: |No =election

P iy
[ peviatian: ID.DDlmm E

@ 0K I & cancel | Preview |
.

Ga

Boundary Definition 2l
Propagation type:IPDint conkinuity j

Surface edge: |Extruu:|e. 1\Edge.1

Limnit1: Mo selection

Lirnit2: |Mo selection

& Cancel I

Presview I

Boundary
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5. Join surfaces.
= Join blended surface and the extruded

surfaces.
®E

6. Create a Shape Fillet.

= Create a fillet between joint surface and the
filled surface.

Elements To Join

Add Mode | Remove Mode |

Parameters | Federation I Sub-Elemnents To Remove |

[ Check tangency 'S Check connexity [ Check manifold
[ simpiify the: resulk

| Ignare erroneous elements

Merging distance 0,001
[ Angular Threshold IU.SdEg E

i "Cancell Preview I

Fillet Definition 2l

Fillet bvpe: IBiTangent Fillet j

Suppork 1 |FiII 1

 Trim support 1

Suppoark 2! |J0in.1
 Trim suppott 2

@ Radius O Chordal

Radius: |M E Law..l
[ conic parameter: IU-5 E

Extremities: ISmooth j

Less =< I
Hold Curwe: INo selection

Spine: W
Law Relimiter 1: W
Law Relimiter 2: W
Faces to keep: IW@I

@ ok | @ cancel | Preview |
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L Exercise 4D (4/6)

7. Create Parallel curves.
= Hide this fillet and unhide the join and fill
surface from the specification tree.

= Create parallel curves on join and fill surface
using a boundary curve (You will be reusing
these surfaces to create Blend).

8. Split the surfaces.

= Split the fill and join surface using respective

parallel curves.

@ @} Parallel Curve Definition -l |

Curve: |Boundary.1

Support: [Join, 1

Constant: ISEImm == T

Poink: IND selection

—Parameters

Parallel mode: Euclidean v|
Parallel corner type: |Sharp "l

— Smoothing

@ tone O Tangency ) Curvature
Reverse Direction I

[ Both Sides

[ repeat object after Ok

¥ Cancel l Preview l

Split Definition

! Element ko cut: [Fill.1
% 3 Cutting elements

~
[
[
[
'

! Remove | Replace

i Other side

' Support: |DeFauIt (Mone)

STUDENT GUIDE
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9. Create a blend surface between two split surfaces.
= Create a blend between two split surfaces.

O}~

‘-.
I
I
|

10. Create two join surfaces.

" Join all the surfaces which include filleted surface (but not
the blend surface created in step 9).

" Join all the surfaces which include blend surface (but not
the filleted surface created in step 6).

" Intersect the two joins created with ZX plane. (This

intersection curve will be used for Porcupine analysis in the
next step).

First curve:  [Parallel. 1

First suppart: [Split,2

Second curve:  |Parallel.2

Second support: [Split, 1

Closng o [[ € ] e
Spine ﬂ

Mo | Coupling |

Display coupling curves

Spine: |Default (Parallel. 13

Feplace I Remoye I Reverse I

Smooth parameters
[] Angular correction: IU-5d39 E
[ Deviation: IU.UUlmm E

@ ok | @ cancel | Preview |
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L Exercise 4D (6/6)
33
10. Porcupine analysis results of filleted surface and blend surface.
. SlEEe e e e | ———
a. Surface produced by Fillet tool is tangent continuous surface.
b. The shape of the fillet is invariable. || 7T
c. ltisaradius driven shape. e
. Blend surface.
a. Surface produced by Blend tool can be Point, Tangent or Curvature
GERNINEUSISHFEICEN IR e - 0 i oo
b. The shape of the surface is variable.
It is a tension driven shape.
Filleted surface with tangent continuity Blended surface with Curvature continuity
>
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L Exercise 4D: Recap

v' Create a blend surface between two existing
surfaces.

v/ Create a shape fillet between two
intersecting surfaces.

v" Join two or more surfaces

v' Split surfaces using a curve. N
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Recap Exercise

30 min

In this exercise you will practice how to use the surface Re-limitation and Connection

tools.

v’ Create a smooth blended edge at the top, this edge
varies with respect to thickness of the phone.

v’ Create a feature groove on the top face of the phone
to add aesthetics.

v’ Create a display screen with a flange on the inside to
mount the display card.

v’ Create key pad holes on the upper part of the phone
for number keys.

v’ Create a smooth blended edge on the lower case of
the phone.

Using the techniques you have learned in this lesson, and with tips from the previous
exercises, create the model without detailed instruction.
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1. Open the given part consisting of base
surfaces of mobile phone model in the
Generative Shape Design Workbench.

a. Browse through the files and open the
model Case_Study_Start.Catpart

b.  Study the part.

2. Trim between the top and the side surfaces
a. Trim between the Pink and Blue surfaces.

4.0mm

3. Create a smooth blended edge at the top with
respect to thickness of the phone.
a. Create a Variable Fillet along the top edge
as shown.
b. The radius of the fillet should vary from
0.5mm to 4.0mm.

0.5mm
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L Do It Yourself: Surface Re-limitation and Connection (2/4)

STUDENT GUIDE

4. Create a feature groove on the top face of the phone
to add aesthetics.

a. Trim the sweep surface from the top face as
shown.

b. Keep the surface to form a groove on the main
body.

c. Create the groove at both the locations specified.

/‘\
: 3
: N

\
X
)
e
3

-
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L Do It Yourself: Surface Re-limitation and Connection (3/4)
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5. Create a display screen with a flange inside.
a.

6. Create a key pad holes on the upper part of the
phone for number keys.

a.

Create a trim between the main surface and the
extruded surface as shown.

Keep the inner portion of the extruded surface to
create a flange like feature.

Project the sketch consisting of key profiles on
the main surface. Each profile in a sketch is an
output feature.

Split the main surface with a projected curve as
shown.
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L Do It Yourself: Surface Re-limitation and Connection (4/4)

7. Create a smooth blended edge on the lower case of
the phone.

a. Create two parallel curves. Create one on the
brown surface and another on the green surface
at 3mm distance from intersection curve, as
shown.

b.  Split the surfaces with the parallel curve lying on
them.

c. Create a blend surface between two parallel

curves. /
8. Join the surfaces of lower case and upper case )
separately. 4
9. Fill the display screen and apply transparency to
the surface. )

Intersection Curve

Parallel Curves

STUDENT GUIDE
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L Case Study: Surface Re-limitation and Connection Recap
I\‘.-:
¥
v' Create a smooth blended edge at the top, the =% |Moblle Phone
edge varies with respect to thickness of the 7 xy plane
phone. = o e ' Legplw 0000w T
v' Create a feature groove on the top faceofthe|] @ pM—onpeme = || - ------
phone to add aesthetics. |  F3PatBody @999 Wl o
v' Create a display screen with a flange on the
inside to mount the display card. | = ComnectomaandRelmifatioa @ ||
v' Create key pad holes on the upper part ofthe| ™gimi | === =mm===--
phone for number keys. |} Y (vwEweietse V| _____
v’ Create a smooth blended edge on the lower | | p"0 00
case of the phone.
~{&5 Multl Output.1 (Project)
*7 spitt.1
$-47 Parallel.L
-7 Parallel.2
#/ Spiit.3
=7 split.4
>
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| Surface Check Tools 5

Learning Objectives:
Upon completion of this lesson you will be able to:

EEEEck Surface CARIMUITTREEEEEEEEEE S g e
v' Use Geometric Connection Tools
v’ Correct Defects in Surfaces
v Check Surfaces Moldability

D 4.5 hours
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L Case Study

The case study for this lesson is to analyze the geometric
connections between the surfaces of a plastic part using ) @)
different surface analysis tools. v

L Design Intent

A. Check the surfaces for gaps to ensure easy machinability.
= Use Connect Checker.
B. Check the surface for tangency and curvature continuity.

= Use the Tangent and Curvature analysis options of
Connect Checker.

C. Check the draft on the surface for better extraction
of the part from the mold.

= Use Draft Analysis tool to measure the draft
angle on the part features.

D. Heal the discontinuities between the surfaces.
E. Replace the undercut faces by positive draft angle.

STUDENT GUIDE
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L Stages in the Process
1. Check the surface for surface gaps. \;
2. Check the surface for tangency discontinuities.
3. Check the surface for curvature discontinuites. .
4. Perform the draft analysis.
5. Heal the surface from discontinuity problems. [
6. Replace the undercut defective surface by a drafted surface. | "TTTTTTTTToooC
>
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L Surface Continuity Check

We need to perform surface connection analysis
when surfaces from CATIA V4 or other CAD
packages are imported into CATIA V5. This
ensures that good quality surface is provided for
further processing.

Following are the flaws that can be detected
between surfaces:

A. Surface continuity faults like gaps, overlapping
surfaces and tangency and curvature
discontinuities.

B. Irregular surface boundaries.
C. Surface Inflections.

q_BL““p
[
[ o

STUDENT GUIDE
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L Tools to Detect Geometric Connection

Following are the tools to detect geometrical
connection faults:

A. Connect Checker: It is used to check
connections between two or more surfaces. @ @
The tool gives a measure of Distance (mm),
Tangency (degrees), and Curvature
(percentage) between the edges of the
surfaces.

B. Porcupine Analysis: Itis used to detect the
imperfections in the boundaries of a surface M
which cannot be seen with the naked eye. The
result is shown in the form of spikes.

C. Surfacic Curvature Analysis: Itis used to
detect curvature changes on a surface or
group of surfaces.

STUDENT GUIDE

ié{: ;
aEImm
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L Correcting Defects in Surfaces

The Heal tool is used to correct the defects (gaps,
continuity problems) found by performing an
analysis between the surfaces. Heal deforms the
surface to fill up the gaps and reduces the
tangency and the curvature discontinuities.

To heal the surfaces, you need to enter healing
parameters. These parameters are threshold
values and must be deduced from the results of
the analysis. Parameters allow you to:

A. Define the discontinuities which are important
and must be healed: Merging distance and
Tangency angle parameter values must be
greater than the maximum value you get from
the connect checker analysis.

B. Define the discontinuities which are not
important and must not be healed: The
magnitude of distance objective or tangency
objective parameters must be set less than the
discontinuity that you desire to heal. In other
words, discontinuities less than these values
are not considered as gap.

b=t

STUDENT GUIDE
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L Surface Moldability Check

A certain value of draft angle is provided on the v
walls of a part to be molded. This is done for easy "
extraction of the part from the mold. Using the
Draft Analysis tool, you can check whether the
part is extractible from the mold at the given draft
angle.

In case of huge parts reflect line helps you to

divide a part into two or more smaller parts which o .
can be easily retractable. It helps in determining Pulling Direction vy e
the parting line of a part. Draft Angle
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L Main Tools
Analysis Toolbar w”
Connect Checker Analysis: Checks Analysis O O - e e S
connections between two or more surfaces. J @| w0 m'-luu‘ & & ﬁ'}‘ 2| |
Feature Draft Analysis: Analyzes the draft n ——————————————
direction on selected surfaces.
Surfacic Curvature Analysis: Analyzesthe = [EETSEEEEEEEEEEY x5 2020200000 || 7777 mmmmmm
Gaussian curvature on shape. | o s L mwmaolov o | e
n Porcupine Curvature Analysis: Detectsthe & [ p7TTTTTTTTTTTT
imperfections in boundaries of the curve.
Wireframe Toolbar
ReflectLine: Creates a reflect line.
Operations Toolbar
E Healing: Heals the surface.
>
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| Exercise 5B

Recap Exercise

)20 |

In this exercise, you will practice how to analyze the draft angle of molded parts using
draft analysis tool in Generative Shape Design workbench. High-level instructions are || --—=—=—————---
provided to perform this exercise.

By the end of this exercise you will be able to perform draft analysis onaapart || -—————-----———-
using the Draft Analysis tool.
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L Exercise 5B (1/2)
\!:-
¥
1. Open the part.
= Open an existing part file. The file consistsofv4 ...\
surfaces of a molded part.
a. Browse and openpart: | TTTT T
Exercise"SB Start. CATPart Ml e e o
2. Check the surface for their extractability using the . o B e
Draft Analysis tool.
Draft Analys FIEN -~y | oo
. Perform a draft analysis on the joined surface Draft Anali —
(Join.2 in start part). Mode ——————— | b o SO ([ e
n ]
3
Display —————
ﬂﬁ'&; F|
FllEEdn ————
3. Check for surfaces having draft less than 1deg. @ 2 &7
— Information — - |0 x|
Dir % : 0,00
Dir ¥ : 0,00
Dir 2 : 1.00
=
>
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L Exercise 5B (2/2)

4. Study the results of the draft analysis.

a. The red color signifies that these surfaces have the
draft less than 1 deg and greater than Odeg.

b. The blue surface has draft less than Odeg
(negativerciaii M R e e e o

c. The green surface has draft greater than 1deg.
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L Exercise 5B: Recap

v' Analyze the draft on the part using the Draft
Analysis tool. e

% plascconneckr ||

¥~ 5 Coerations
==L’ Free Form Analysis.1
& Draft Analysia.1
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| Exercise 5C

Recap Exercise

20 min

In this exercise, you will determine the parting line for a given surface using the
Reflect Line tool. With the given set of surfaces, you will be able to dividethe || -
surface into separate parts which have to be molded independently. High-level
instructions are provided to perform this exercise.

By the end of this exercise you will be able to determine the parting line of a
given surface.
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1. Open the part.
= Open an existing part file. The file consists of V4
surfaces of a molded part.

a. Browse and open part:
Exercise_5C_Start. CATPart

2. Compute the reflect line on the surface using
the given pulling direction.

-
Reflect Line Definition EE @ :

Type: @ Cylindrical O Conical

Support: | Surface.1

Direction: | Pulling Direction Multi-Result Management = B3

Angle: EEE@ E The resulting geometry of this element iz made of
27 sub-elements that are not connected.

Angle Reference: @ Marmal ) Tangent Painting elements | Extracts and Mears I

[] Repeat abject after OF. Rlzpointinglelement

@ Ok I - Eancell Prewview

Do pou want to:

@ keep all the sub-elements.

! keep only one sub-element using a Mear,

) keep only one sub-element using an Extract,

-

V.

"
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3. Edit thereflect line to get a smooth parting line.

= Extract the curves from the resultant reflect line
and edit them. You will edit the reflect line when it
has more than one sub-element. The editing
consists of splitting the erroneous area of the curve
and filling the gap between the curves.

= As shown below, create three curves. These
curves are later used to split the surface into two
parts.

= Join the three curves.

Copyright DASSAULT SYSTEMES Surface Check Tools
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4. Split the surface using the edited reflect line. You will
divide the surface into two parts so that they can be
molded separately.

Parts determined
using reflect line.

Parting Line

Copyright DASSAULT SYSTEMES Surface Check Tools
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STUDENT GUIDE

v' Determine the parting line using Reflect line.

g3 Reflect Line
—-_~ Xy plane
—.—yz plane
=7 X plane
i3 PartBody
=¥ Geometrical Set.1
Surface.1
T~i2): Partingl ine Definition
Partingline Original
%= Reflect line.1
$-12} Partingline Edited
- * Points4
+=_/ pulling Direction
$~1) ConstructionGeometry
==~ Solit Paria
4/ Spiit.1
2/ Spiit.2
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| Case Study: Surface Check Tools
Recap Exercise
20 min
You will practice what you learnt, by completing the case study model.
In this exercise, you will perform different surface checks and rectify the defects.
v Check the surfaces for gaps to ensure easy machinability.
v Check the surface for tangency and curvature continuity.
v Check the draft on the surface for better extraction of the part
from the mold.
v Heal the discontinuities between the surfaces.
v" Replace the undercut faces by a positive draft angle.
Using the techniques you have learned in this lesson, and with tips from the previous
exercises, create the model without detailed instruction.
128
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L Do It Yourself: Surface Check Tools (1/5)
The following steps offer hints to guide you through
the creation of door part surfaces.
1. Open the given part consisting of the CATIAV4
surfaces data.
Browse through the files and open the model
Case_Study_Start. CATPart
2. Check the point connection between the surfaces S
using surface connect checker. source! ErEp— &|
Use the quick analysis option and study the gap between |™*" =en ]
the surfaces. _T‘j 22 safacel)
el B
@ Boundary () Projection e
Gaps greater than 0.1mm. = | Ful |
2
Y M= BB =]
él »[0.05deq [£] ﬂ =|0.05de0 [
—Conneckion
I;ﬂn::;mum G% I;‘:imum G% ‘
— Information —Discretization
A 5t 4] ] s
;g??;[;:::ntmn GZ2:100
G1:180deg G3:160deg
_— @ oK I aCanceII
Copyright DASSAULT SYSTEMES 129



CATIA V5 Surface Design

STUDENT GUIDE
L Do It Yourself: Surface Check Tools (2/5)
i R
3. Check the Tangency connection between the
surfaces. /i N 3
Study the tangency discontinuity between the surfaces * Y
under Tangency option. " + \
)l /' Tangency discontinuities
__# greater than 0.5 deg
\\
4. Check the Curvature connections between the 2
surfaces under curvature option. Ir 3l
Study the curvature discontinuity between the surfaces LCl ey —
under Curvature option. e —
D pio SUrracels
’ Iﬁ gl 957 Connectionis)
@ Boundary ') Projection
Quick. | Full |
|
aee g@bF =
= -[0.05deg §|§| »[0.05deq [
— Connection
Minimumn Gap Maximum Gap
IDmm E |2mm E ‘
— Information — Discretization
Curvature discontinuities Gl ] ] Tt
greater than 5 % _M%D%Lnﬂ d —l —l I_ —l
G0:1.957mm GZ:100
G1:150deg G3:180deg
-_— @ oK | JCanceIl
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I Do It Yourself: Surface Check Tools (3/5)
5. Create a clean topology with the surfaces using the
healing tool to correct the gaps.
You will be healing all the gaps which are more than
0.001mm and less than 1.0mm. 2] x|
—Elements To Heal:
Surface.13
Surface.14
Surface.lb
Surface.l7
@ DI'UI 0.!7"‘1!‘" Surface.18
Add Maode | Remove Mode I
0.006mm
Parameter: Fr Shar| I
&\‘:‘H = arameters | I-Ev.-‘:zel harpness | ilr
” e, _ Continuity: IP-Jint j
0|nnsmm:./.v/ 7 h\'ﬁf \_‘l\‘ = ; » Merging distance: Ilmm E
. 4 A / N Distance ohjective: I'l']']lmm =
0.006mm ¢ . ! Tangency angle: I—‘"'"f'J
&\‘ ' - - Tangenay objective: | 15020
“ W Cancel ] Preyiew J
131
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L Do It Yourself: Surface Check Tools (4/5)

6. Perform the Draft analysis on the final surface
(Healed surface).

= Use the pulling direction to perform the analysis.
= Check for negative and zero drafts on the part.

il

Display ———————————
s 2+
Direction
]2 e

Information

Dir % : 0.00 -
Cir ¥ =100 ”
Dir Z : 0,00 &

— /
=3 | & Cancel I -7 /

Negative draft
angle

STUDENT GUIDE
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L Do It Yourself : Surface Check Tools (5/5)

7. Remove the defective surface.
= Remove the defective surface from the healed surface.
= Create a new drafted surface of 3deg in the same place.
= Join the new surface and the previously healed surface.
= Check for negative and zero drafts on the part.

Check for negative and zero draft on the
part.

Create new drafted surface in place of
defective surface.
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L Case Study: Surface Check Tools Recap
v Check the surfaces for gaps to ensure easy £ Burtaos Anclysls
machinability. =~ %y plmnm
v Check the surface for tangency and =--"y1 plane
curvature continuity. =--~ xplane
v' Check the draft on the surface for better ' PartBody
extraction of the part from the mold. =2k CATIA V4 DATA
v' Heal the discontinuities between the if'% Pulling Direction
surfaces. -%w
v' Replace the undercut faces by a positive = Huadling1
draft angle. 5 Fxhmrt 1
ii-Ewllp.:'i
=
=" Fas FormAnelysis.1
F$ Burace Convection Analyels.1
%8 Dreft Analysle.4
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| Working in Multi-Model Environment 6

Learning Objectives:
Upon completion of this lesson you will learn about:

v' Surface and Wireframe Publication
v" How to use Published Surface in Product Context

) 2.5 hours
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L Case Study

The case study for this lesson is to create a web
camera in a multi- model environment using
publication tool, in assembly context.

L Design Intent

A.

B.

Build the top part using lower half of the
camera without using Publication.

Replace the lower (referenced part) by its
variant part, which has a different shape.
Updating the model with new variant will not
be possible with out re-routing the child
features.

Publish the required surfaces of reference
lower half of the camera case.

Build the top part again using the published
surfaces.

Replace the lower (referenced part) by its
variant part.

Update the model. You will be able to update
without any re-routing.

STUDENT GUIDE
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L Stages in the Process

1. Build the Top part referring to the Inferior body
without using Publication.

2. Replace the Inferior body with its variant and
update the assembly. You will have to re-route
links.

3. Publish the reference part.
4. Rebuild the top part using published elements.

5. Replace Inferior body with its variant (with
published element) and update the assembly.
Assembly gets updated without manual re-
routing.
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L Surface and Wireframe Publication
i . N aca ¥
Publication helps in managing design iterations during -@wmﬁwmﬂ
product development cycle and provides easy oy e
availability of geometric elements to different users. é?;um ______________
Wires and surfaces are published at part level. = 7””'
Following points must be kept in mind: e ot | =+ttt
WSS e | |
v The name of the published element must be ;-Ou:
exactly similar to that in source part and child e S
=-Publcatons
part- tHendFrama ______________
v’ Easily recognizable names must be given to the e Pat Pramercsrto) (|
published elements. .
v' Geometry is grouped to give easier access in the éigﬂ “““““““
Specification Tree. $~{e., Extarral Refererces
A . . | tﬁmzclswnmum-dmm)
v An option is available that allows to select, only
the published elements as an external reference. t'ﬁ?cﬂhr.z
1% Extract. 1
—Applcations
>
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Copyright DASSAULT SYSTEMES Working in Multi-model Environment



CATIA V5 Surface Design

STUDENT GUIDE
L Use Published Surface in Product Context
: & Preduct1 A
There are two methods to use published geometry =45 Stylec Dt (Styled Data, 1) ¥
of a part in a multi-model environment. [P e
= yz plane
2 U | NN | i oo it o o s e e g e
1. Geometry Selection during design process. ;.@?W
A. Publishing of Elements. %Eﬁi’? “““““““
o . Reciever
B. Creating External References in a New ;-C-Mc & = @4 B
Bm 4
part. o Chaind Ao ||
. . . LN Q
C. Creating parametric surface using external . s W I (P
referenced geometry. (7 et
/Paste published elements: You can also ki |
2. Copy : m . =
) . . port Link — xy plars
copy/paste the published elements with links, geme e
to place the external references in “New Part” &2 Partsiody
. $~{z- Externiel Refererces
before you need them. The result is the same | mmzammummm
even in the tree.
t‘@mz
1% Extract. 1
—Applcations
Belt TV SpRTsTR
;gwm _| t"’QLH:C!‘I %Cut Cri+%
Lﬂmr@cn = @Mﬁamecnpy ChrC
SPyblcations ¥ o o Fleelt (32 paste Chry
@I‘hﬂdl’h Copy Chrk+C -‘”@N&WP&TG’H&M
@M [EP e Chrly b 1_ Delete Del
‘;&NuPlt(Pu Pasts Special.. =7 xy plane
- ﬁ —:’]"lm styled Data object r
7y m4 = Companents L
“vepane 4 parainetaercs
= X pane I 7 Surface. 2(.IStyled Data 11Head Frame)
3 PartBody £y Surfece.3
>
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L Case Study: Multi-Model Environment with Surfaces

Recap Exercise

20 min

In this exercise, you will practice how to apply multi-model link using external references
in the assembly context. You will understand the merits of using publication in an
multi-model environment.

v Build the top part with the help of the lower half of the camera
without using Publication.

v Replace the bottom (referenced part) by its variant part which
has a different shape.

v Reroute the links in order to update the model with new
variants.

v Publish the required surfaces of reference bottom half of the
camera case.

v' Build the top part again using the published surfaces.
v Replace the bottom (referenced part) by its variant part.

v Update the model. You will be able to update without re-
routing the links.

Using the techniques you have learned in this lesson and previous exercises, create
the model without detailed instruction.

STUDENT GUIDE
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L Do It Yourself: Multi-Model Environment with Surfaces (1/4)
b
" -~
1. Open the Assembly of ‘Web cam’.
a. Browse throughithefiles and opentneimogdel . W
‘Webcam_start. CATProduct.
, @Wuhuam ______________
b. Select Tools>Options>Infrastructure>Part 8 inferior Body (inferlor Bady.1)
Infrastructure> General and select the options i EEEEEETITEEEINEE
. &t |Camera_Assembly (Camera_Asssmbly.1)
in the External Reference.
Support{Supportl) || oo __
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, oy Base (Base.1)
foptions N, pat Patl. ) C2) R
e General | Display I Part Document | Conetrains = i rooooooomoooes
-m Product Struckure External References Applicetions
K6 haterial Library 4 keep link with selected object
] o Show newly created external references
| Catalog Editor
[ Confirm when creating a link with selecked objeck
I Fhoto Studio .
. . [ Use root context in assembly
-E‘ Real Time Rendering [ Restrict external selection with link to published elemei
,,,,, [ SSRGS (] alow publcaton offaces, edges, vetices, and axes
2. Create a new part named ‘Top_Part’
a. Position it on an inferior body by creating
coincident constraints between xy, yz and zx
planes.
>,
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L Do It Yourself: Multi-Model Environment with Surfaces (2/4)
A\
N
3. Design the cover in context with ‘Inferior_Body’.
a. Create a 360deg revolve using ‘External Profile’
Sketch of ‘Inferior Body’. Use X directionasthe | [ _ 55~ o o— | T 77
revolutiom axiss Sl - 0 |t T A o an I o
(Observe that after selecting of the sketch from |
‘Inferior Body’ an External Reference Geometrical ' | T %= " XN ¢ 2V ||
Setis formed in ‘Top_Part’). | A—=oSSASEREL . 000 a1/ || oo
Split the revolute surface using xy plane. | | T &5 L " o\ ~~—Y || ________
Project ‘Sketch.2’ of ‘Inferior Body’ on revolved
surface along the X directon. | S o o e ||t
d. Split the revolute surface with a projected curve.  -"--------T-mmmmmmmmmmmmommeeemeees el NN O || o
Thicken the surface by 2mm towards the inside as
shown.
f. Save the product
g. Open the Spherical_Body_Unpublished.CATPart.
4. Replace the ‘Inferior Body’ with ‘Spherical_ ; r--es
Body_Unpublished’ and update the product. | =23 PartBody L i
‘ T%m | ERFx27 (infert
- {h Extemal References . —§ Coincidence,
@ § @ 1—-@ Sketch.7 | ["@ Annular cont
&7\ External_Profle = | [~4Z Coincidence.
””””””””””””””””” | 42 Colncidence.
| €& concidence.
Notice that some of th_e assembly congtra_unts are brokeq. An error is displayed. 3 — 2 Offoet.36 (Bi
These are the constraints that were pointing to the ‘Inferior_body’. S Beectdoccaaasaasas st
>
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L Do It Yourself: Multi-Model Environment with Surfaces (3/4)
\!:-
‘@ ebcam_with_publications ¥
5. Close the product without saving the lnferlorBodr (Inferlor Body.1)
modifications. m“m
=-Publications
Reopen the Web Cam assembly P|External Profle | 0 —~ 000 || Tt
Webcam_start.CATProduct and publish the Shelr.h.z ______________
geometries of Inferior Body, which are referred to @amuus
build the ‘Top_Part’. % Camera_Assembly (Camera_Assembyl) ||
Suwpport (Supportl) o S N || TTTTTTTTTTToS
Rename the product as Base(Based) @ g A 00 | - __
Webcam_with_publications.CATProduct. Top_Part (Top_Partl) Yoo @ @ ||
{3 Top_Part
Rebuild the ‘Top_Part’ using the published il plane
elements of ‘Inferior Body’. " yzplane
. zx plane
a. Insert the new part and follow the same process
used in step 3, but this time use published # ,pm’
elements of 'Inferior Body’. %I:xmrmmefererm
b. Recreate the constraints that need to be connected Extemal_Profile(..|Inferlor Body.1|Extemal_Profile)
to newly published elements. | :’@m-g(--lmhf Body.115ketch.2)
c. Save the maodified files through Save Management. #%Geometrlcal Set.1
tﬁl(mnram
Applications
>
Copyright DASSAULT SYSTEMES Working in Multi-model Environment 143



CATIA V5 Surface Design

L Do It Yourself: Multi-Model Environment with Surfaces (4/4)

STUDENT GUIDE

9. Open Spherical Body_ Published.CATPart and check that it contains publication
with exactly the same names as in ‘Inferior Body'. If not, rename the publications of
‘Inferior Body’ and save the product again.

10. Replace the ‘Inferior Body’ by ‘Spherical_Body Published’.

11. Update the product.

Observations: Notice that this time the geometry of ‘Top_Part’ has adapted to spherical shape
of a new inferior body: the external reference of the Top_Part has been automatically
reconnected to the published elements of replacing part.

Also notice that the axis of the Support is coincident with the axis of the Inferior Body. The
constraints have automatically reconnected due to Publication.

Copyright DASSAULT SYSTEMES Working in Multi-model Environment
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L Case Study: Multi-Model Environment with Surfaces Recap

STUDENT GUIDE

v' Build the top part using the lower half of the
camera without applying Publication.

v" Replace the bottom (referenced part) by its
variant part which has a different shape.

v" Reroute the links in order to update the
model with new variants.

v" Publish the required surfaces of reference
bottom half of the camera case.

v' Build the top part again using the published
surfaces.

v' Replace the bottom (referenced part) by is
variant part.

v' Update the model. You will be able to update
without re-routing the links.
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| Master Project

STUDENT GUIDE

Teygar

4 hours

The objective of the project is to model a Toy Car. The model is to be created from
scratch in Generative Shape Design (GSD) workbench. You will be provided with the
conceptual design created by a stylist. The stylist’s ideas are in the form of 2D
sketches and a 3D model.

By the end of this project you will be able to:

= Use the tools of wireframe and surface creation

= Use the analysis tools to analyze the wireframe and surface
data

= Use the surface relimitation and connection tools to complete
the model

You will work in a multi-model Environment.
This will ensure that whenever the stylist
makes changes in the conceptual design the
corresponding changes are propagated to
your model.

Copyright DASSAULT SYSTEMES Master Project
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L Master Project: Toy Car

Steering

Plastic Body

Floor

Wheels

Bumper

Copyright DASSAULT SYSTEMES
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L Master Project: Toy Car
Seat Surface |  — - .- .1 || ===
Back Panel Surface
Upper Groove Surface
Lower Groove Surface | L« / AR N SN — 000 |
Seat Wall Surface |  |ll] == =5—==s—mass=
Seat Upper Wall Surface
Front Upper Panel Surface
Front Panel Surface
J
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L Master Project: Overview (1/6)
b
3
The following is a list of steps that are required to
complete the master project:
1. Study the giveninputdata. @ U | A 00 [ -----—----—-----
= Understand the use of surface and curve provided inthe &0 N - W A/ >0y ||
input styled data to create different parts of the toy.
» Study the product tree structure. Understand theparts =~ N = ~g@go¥v¥ = || -mmmmmmmmmmmos
to be modeled and the parts readily available in Start — P TR e
data. -
= Designlntent: NS 00 * 0 || e
v To use the data provided by the stylist to create the
surfaces in Generative Shape Design workbench. Styled Input Data
v' To meet the requirements of the stylist and achieve
the proposed shape. ‘:ﬁjm
Tr@squad Input Data (Styled Input Data.1)
Parts to be created T‘@Phﬂc Body (Plastic Body.1)
F-&alsteering_Wheel (Part1.1)
T'@ Bumper (Bumper.
Parts readily provided with start Data Bu 1)
T-‘@Flmr (Floor.1)
$-% Wheela (Whees.1)
Constraints
+=Applications
>
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L Master Project: Overview (2/6)

STUDENT GUIDE

2. Wireframe Creation - Design the wireframe to build Plastic
Body part in Part context.

Create a wireframe and reference elements required to build
the ‘Plastic Body’ part of the Toy Car.

= Design Intent:
v" To build the required reference geometry using the
input styled data.

v' To construct required wireframe geometry to build the ¢
features and surfaces.

NN

o
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L Master Project: Overview (3/6)

STUDENT GUIDE

3. Surface Creation - Design the surfaces of Plastic Body part.
= Create a Front, Seat and Back panel of the toy as a single
unit (Plastic Body) in a part context, using published
elements from input styled data.

= Design Intent:
v To design the surfaces of ‘Plastic Body’ of the Toy Car
according to the style input data.

v Sufficient draft should be applied to eject the part from
a mold.

v Create formed/groove features on the surface of the
front panel to strengthen the part.

v Create a wide seat area with changing cross section.
v" To maintain the contextual link between the input data
and the part, and to facilitate the data replacement

during design modifications.

Copyright DASSAULT SYSTEMES Master Project
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L Master Project: Overview (4/6)

STUDENT GUIDE

4. Surface Re-limitation and Connection - Relimit the surfaces
and finalize the ‘PlasticBody’ part.
= Dress-up the surfaces to get a finished part.

= Design Intent:
v" To achieve a final surface of the ‘Plastic Body’ part.
v" The internal sharp edges should be blended for
better aesthetics and to strengthen the part.
v" To achieve a single relimited surface as a final result.
v" To ensure that the surface rests on the floor.

Copyright DASSAULT SYSTEMES Master Project
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L Master Project: Overview (5/6)

5. Surface Analysis - Analyze the Plastic Body part
for moldability.

= Create a draft analysis on the panel to detect the
undercuts and resolve them.

= Design Intent:
v To check the surface for less and negative
drafts.
v Ensure moldability of the part.
v Edit or replace the surface to achieve the
moldability of the part.
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L Master Project: Overview (6/6)

STUDENT GUIDE

6. Design the Steering Wheel .
. Create a Steering Wheel with reference to the axis
provided in the styled data.

" Design Intent:
v' The wheel will be of three spokes smoothly
blended with each other at the center.

v' The spindle surface and the steering would be a
part of a single component.

v' The steering wheel surface to be built using the

spindle axis line provided in the input data.
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L Master Project: Overview Recap
Studying the styled inputdata @ "™ = (. a @
and the given product structure. . .
Design the wireframeto S (-
build Plastic Body part in ) |
Part context. Design the Surfaces for Plastic =~ (| _____
Body part.
N Relimit the surfaces and
v finalize the ‘Plastic Body’ part.
Design the Steering Wheel. Analyze the Plastic Body
part for moldability.
>,
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CATIA V5 Surface Design

STUDENT GUIDE
L Master Project: Study the Input Data
Toy Car g’
Dzo .. T
The objective of this step is to study and understand the input styled dataand the || ---—-----------
start data provigeditoryoustercreate the foy Car model. WM s
By the end of this exercise you will be ableto: ||
» Study and understand the input styled data.
» Study and understand the product structure of the
start data that is provided.
y
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CATIA V5 Surface Design

L Master Project: Study the Input Data (1/2)

STUDENT GUIDE

Here is the list of tasks to guide you:

1. Open ‘Toycar_StartData.CATProduct’.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Qo) sm ed Input Data (Stylad Input Dntn.1)

2. Study the contents of ‘Input Styled Data’ Part.

* You will observe that the part contains styled 7% Sl:ylud T N
surfaces of different parts of the Toycar designed afvples
by stylist. | —'yzplane 0y

= Surfaces of Front Panel, Seat and Back Panel — 2 plans
have been published. PatBody @ ("

» The styled input data consists of reference '@w """""""""""
elements and curves to build the steering surfaces. —{ Subdivislon Surfaos.01

1 =" Sketoh.1
Back Panel ¥ = Point4
Front Panel - — Plans.1
$+=" Sketoh22
¥ Plans2
=4 Surfaos_1
=4 Surfaoe_2
="Publioations
Seat
P Front Quard
,,,,,,,,,,,,, ?|ReerGuerd
>,
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CATIA V5 Surface Design

STUDENT GUIDE
L Master Project: Study the Input Data (2/2)
3. Study the contents of Toy Car. CATProduct @ o7 (]
. You will observe that the parts like Bumper, Floor P TETIIT T g [ ——
and Wheel are created for you. 2: Styled Input Data (Styied Input Deta.1)
= You will create the ‘Plastic Body’ part using the SI.y‘lll:l inputData = Ol ceeeecmnne
published elements of the styled input data. ®Publlgalone @ =000 || o _________
* Inalater step you will create a steering wheel 2o Plastio Body (PlastioBody1) ||
surface using reference curves from styled input PIH.II]u Budy
data. Stesring Whesl (Part.t) || 7
Steering Wheel @ ||
&>Bumper (Bumper.d) || T
% | Bumper
@ Bordeaux Red
3-8 Fluur (Fluur.1)
ﬁn Flnur
-2,/ Wheels (Wheels.1)
o Whesle.1 (Whasle.1)
ﬁ".i Wheals.1 (Whesls.1.2)
%,/ Whesls.1 (Whesls.1.3)
@,/ Whesls.1 (Wheals.1.4)
TEI: Constraints
E=Applioations
y,
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CATIA V5 Surface Design

STUDENT GUIDE

L Master Project: Study the Input Data Recap
v' Study and understand the input styled data.
v/ Study and understand the product structure
of the start data providked. | o~ || TTTTTTTTTTTTC
Wheel, Floor and Bumper Input Styled Data
o
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CATIA V5 Surface Design

| Master Project: Wireframe Creation

STUDENT GUIDE

Teygar

60 min

The objective of this step is to create a wireframe to build
the surfaces of a ‘Plastic Body’ part. You will work in part
context of ‘Plastic Body’ Part.

By the end of this exercise you will be able to:

Create a 3D curve using two planar curves.

Create curves based on support such as Project
curve and Parallel curve.

Extract an intersection curve between two surfaces
and two planar elements.

Create the reference elements such as Points, Planes
and Lines.

Heal the discontinuities of the curve using the
smoothening tools.
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CATIA V5 Surface Design

STUDENT GUIDE
LMaster Project: Wireframe Creation (1/4)
A
-
Here is the list of tasks to guide you:
1. Open the product ‘Toycar_StartData.CATProdyct” | cmmmmm oo
2. Open ‘Plastic Body.CATPart’ in a New Window ¢\
Plastic Body.1 object .= =y
Rt OpeninMewwWindow || I
ﬁ;ﬂ‘ o mions £ i) Activate / Deactivate Comporent | | | - ______
y; Styled Input Data (Styls - . Domponent Constraints | || 7777770
Plastic BDdY {PIaStiD B 7 : ﬁ{ Component Degrees Of Fresedam
Stesring_Wheel (Parti.1) ol Eix
Bumper (Bumper.1) o
2. Floor (Floor.1)
, | Whesls (Whasle.1)
I Constraints
®=Applloations
v,
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CATIA V5 Surface Design

L Master Project: Wireframe Creation (2/4)

STUDENT GUIDE

The published elements are readily made available for you in the
Plastic Body part. These elements are copied from Styled Input Data
and pasted with a link in the Plastic Body part

1. Create a‘Profile’ curve for the Front upper panel

surface.
1. Create two planar curves (Sketches), on two a!z
perpendicular planes.

2. defining the outline Of the 3D curve.

3. Create a 3D Profile curve using these two planar <z
curves.

/ Planar curvel
3D Profile Curve 2

/-

“ \ Planar curve 2

713
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CATIA V5 Surface Design

STUDENT GUIDE
L Master Project: Wireframe Creation (3/4)
A
4 Profile curve projected on -
2. Create a guide curve for lower groove surface. Front Guard Surface
2. The guide curve of lower groove surface should 4. N . || .. .
be parallel to the profile curve created in the
previous step and lie on the Front panel surface.  AEEFE S A AN s || ---~-—-——---—"-----
3. The guide curve should be at a distance of 40mm SEEEESTER» J b B AN JdIb> || - ____________
from the profile curve projected on the Front Guard
surfface. ~  y $%£€£6% S wwwy \ ||
Guidecurve ||
3. Create awireframe required to build a seat surface. @  [F—<"=——~_ &~ t{ || ______________
" Create a guide curve with reference to the seat
surface from the styled input data as shown.
. Relimit the guide curve to the length required.
" Create a set of points on the relimited curve.
" Create the line sections at a point created on the
guide curve (as shown) to achieve the changing
section and a wider seat area.
=  The length of the straight line section should vary
as follows-
100mm,120mm,140mm,160mm,170mm per side.
>
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CATIA V5 Surface Design

STUDENT GUIDE
L Master Project: Wireframe Creation (4/4)
'.\".
¥
4. Create a continuity analysis of the Profile and Guide
curves created in the second and third operation.
" Check the Curvature discontinuities on the curves. [
T s S | e,
“E
P - iy S (B
I N P e U |
“mm
f
o m 4 B N s W
“mm
5. Heal the discontinuities of curve analyzed in the previous operation.
" Based on the results of the analysis, smoothen the curves to further
achieve a smooth and continuous surface from them.
6. Save the Part Plastic.CATPart using Save Management.
>
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CATIA V5 Surface Design

L Master Project: Wireframe Creation Recap

STUDENT GUIDE

v' Create curves based on support such as
Project curve and Parallel curve.

v’ Extract an intersection curve between two
surfaces and two planar elements.

v Create the reference elements such as
Points, Planes and Lines.

v' Heal the discontinuities of the curve using
the smoothening tool.

v' Create a 3D curve using two planar curves.

N Toy Car ‘
. §7Fii Styled InpuiDete Btyied Input Deta 1)
- =i Plastic Body (Plastic Body.1) |
1 — :

<7 Xy planw
<7 yz plane
<7 px plane
23 ParEody

?‘ External Pusisrances
T~ tmtarma Stap2
37\ Skatch.1
#~7A Bketch.2

= Cumbinw.1

¥ Project1

&= Parallall

"E:? Inersecll

= Plana.1

=~ Plane.2

= Split1

"&j Neear1

-2 Qeometical Geto
1‘-"/ Line.1

?‘/ Line.2

$= lnn3

1‘-"/ LineA

1!'/ Linm.b

5 Curve smocth
=5 Curve smooth2
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CATIA V5 Surface Design

STUDENT GUIDE

| Master Project: Surface Creation

Toy car

45 min

The objective of this step is to create surfacesof || TTTTTTToTooos
‘Plastic Body’ part. You will work in part context ofthe
‘Plastic Body’ part.

By the end of this exercise you will be able to:

» Create a simple surface.

» Create a drafted surface using a 3D curve.
» Create acircular surface using a single guide curve.| {
* Fill the closed contour with a surface.

o Extract a curve from a surface.

» Create a 3D curve using a support surface.
» Create a surface with variable sections.

» Create a surface which can adapt to the changing
dimensions of the parent profile.
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CATIA V5 Surface Design

J

N,

STUDENT GUIDE

L Master Project: Surface Creation (1/4)

Here is the list of tasks to guide you:

1. Create a Front Upper Panel surface using the
‘Profile’ curve created in the previous step.

» The surface should have a draft of 3deg with
reference to Z axis.

» The surface has to be relimited using XY plane at
the time of creation.

2. Create a Lower Groove surface using the ‘Guide’
curve created in the previous step.

=  The surface should be cylindrical with the radius
of 15mm running along the guide curve.
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CATIA V5 Surface Design

STUDENT GUIDE
L Master Project: Surface Creation (2/4)
b3
¥
3. Close the top side of the Front Upper Panel.
= Close the 3D profile with'the surface. =~ | JSSCSE—— X |
" The surface should relimit at 3D profile curve.
4. Create aseatsurfacee. A W
= Use the wireframe created in the previous step. SeatSHIIc R | st
" The surface should pass through the changing <~~~ >» || =777~ =======--
sections along the guide curve. - )\ || o ___
5. Create rounded corner on the rear side of the seat
Curve on
surface. .
" Extract a curve from the side edges of multi-
section surface as shown.
. Create a curve on surface to form a rounded
corner of 160mm radius on both the sides, as
shown.
. Smoothen the resultant curve from its
discontinuities.
>,
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CATIA V5 Surface Design

L Master Project: Surface Creation (3/4)

STUDENT GUIDE

6. Create a Seat Upper Wall surface.

. Create a drafted surface of length 60mm on one side
and 10mm on the other side along the curve created in
the previous operation.

. The surface should have a draft of 20deg with reference
to Z axis.

7. Create a seat wall surface.

. Create a wall surface along the Seat Upper
surface.

" Create a simple straight surface. Use the lower
edge boundary of the ‘Seat Upper wall’ surface to
create a vertical seat wall.

. Ensure that the length of the surface is 50mm.
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CATIA V5 Surface Design

STUDENT GUIDE

L Master Project: Surface Creation (4/4)

8. Create a guide curve on support to build Upper Groove surface.

. Create a curve on the top face of the Front Upper Panel
surface.

=  The surface should be parallel at a distance of 50mm from the
3D Profile curve created in the ‘wireframe creation’ step.

9. Create an Upper Groove surface.
" The surface should adapt to the changing dimensions of the

profile along the guide curve. T e
=  The profile should be free from negative drafts.

10. Save the Part Plastic_Body.CATPart using Save Management.
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CATIA V5 Surface Design

STUDENT GUIDE
L Master Project: Surface Creation Recap
b
v Creat impl rface T ‘ v
reate a simple su e iTnyCar |
v' Create a drafted surface using a 3D curve. Styled Input Data (Styled Input Dm“
v' Create a circular surface using a single guide 3 Plastio Body (Plastio Bady.1) |
curve. | = SN o G
v" Fill the closed contour with a surface. 7y plane N e
v Extract a curve from a surface. <7 yz plans N
v' Create a 3D curve using support surface. <7 zx plana |
v’ Create a surface with variable sections. {3 PartBudy A [
v/ Create a surface which can adapt to the ') Extsmel Refaranoas i R T TR
changing dimensions of the parent profile. 3 12 Wiraframe_Stap 2 P TR e
| % Surfsces Step3 3
$0 Swaep.1
‘QSwaap.z
& A
ﬂMuItl-nntInnl Surface.1
7 Boundary.1
) Boundary2
?'f_cnmaﬂ
?‘f_cumnr.z
s Curve smooth3
?‘@Swnp.s
$-" Extrude.1
-4 Parallal2
| #F Adaptiveeweep.1
>
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CATIA V5 Surface Design

STUDENT GUIDE
| Master Project: Re-limitation and Connection
\-:
Teygar \
)30 . T
The objective of this step is to relimit and connect the surfaces created in the previous ||
steps. You will work in the ‘Plastic Body’' Part. | TTTTTTm oo
By the end of this exercise you will be ableto: &~ ||
e Trimthe surfaces g el SN0 NN
» Split the surfaces into separate geometries
* Create a blend between two surfaces
e Join the surfaces
y
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CATIA V5 Surface Design

STUDENT GUIDE

L Master Project: Surface Re-limitation and Connection (1/4)

In the previous step you have created the surfaces required to build a Plastic Body
part. Now you will finalize the surfaces by relimiting and connecting them with each

other.
. —

& &

A

1. Create a Trim between Front Panel surface
and Lower Groove surface.

2. Create a Trim between the resultant surface
and Front Upper Panel surface.

3. Create a Trim between Seat surface and Seat
Upper wall surface.
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CATIA V5 Surface Design

L Master Project: Surface Re-limitation and Connection (2/4)

4. Join the resultant surface of the previous operation,
Upper wall surface and Seat wall surface.

5. Create a Fillet of radius 15mm between the resultant
surface and the rear panel surface of the Toy car.

6. Create a Trim between the resultant surface of the
second and fifth operation.

7. Split the resultant surface with the Floor Upper face to
rest the surface on the floor.

. Create a reference plane at 240mm from XY plane
towards Z+ direction.

. Relimit the resultant surface using this plane.

STUDENT GUIDE

Copyright DASSAULT SYSTEMES Master Project

175
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STUDENT GUIDE

L Master Project: Surface Re-limitation and Connection (3/4)

8. Create a Fillet of radius 15mm between the resultant surface
and the top surface of the Front Upper Panel.

9. Create a Fillet of radius 5mm between the resultant surface
and the Top Groove surface.
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CATIA V5 Surface Design

L Master Project: Surface Re-limitation and Connection (4/4)

STUDENT GUIDE

10. Create a Fillet of radius 50mm on the sharp
edge of the Seat surface.

11. Create a Variable Fillet of radius 15mm to
25mm on the upper edge of the seat.

12. Save the Part Plastic_Body.CATPart using
Save Management.
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L Master Project: Surface Re-limitation and Connection Recap

STUDENT GUIDE

pr Car
Stylad Input Data (Styled Input Data.1)
v' Trim the surfaces. T~ Plastio Body (Plastio Body.1)
v' Split the surfaces into separate = ﬁﬁ
geometries. < xy plans

v" Create a blend between two surfaces. <7 yz plans
v' Join the surfaces. < zx plane

{3 PartBady
+‘% Extsrnal Refsrenoes
$-i2% Wirsframe_Stsp 2
+‘% Surfaces_ Step 3

5
g

9 Flllet.1
=<7 Plans4
Trim3
A7 Spiit3
="V Fillet2
T~V Flllet3
$-“9 EdgeFillat.1
#-<J EdgeFlliet2
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| Master Project: Surface Analysis

STUDENT GUIDE

Teygar

)15 min

The objective of this step is to analyze the surfaces for its moldability. You will work in
part context of ‘Plastic Body’ Part.

By the end of this exercise you will be able to:
* Perform Draft analysis.
* Identify erroneous surfaces and repair them.

* Replace an existing surface with a new surface.
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CATIA V5 Surface Design

L Master Project: Surface Analysis (1/2)

In the previous step you have created the final surface of a Plastic Body part. You

have relimited and connected the surfaces to create a single surface for one piece moldability.
Now you will analyze the surface for its draft and ensure that the part has sufficient draft to be
removed from the mold.

1. Analyze the surface to detect the negative and zero
draft.

. You will detect the surface with zero draft in red.

" You need to replace this surface with a new
drafted surface.

2. Create a surface of 3deg draft with reference to Z
axis using inputs of seat side wall surface.

STUDENT GUIDE
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CATIA V5 Surface Design

L Master Project: Surface Analysis (2/2)

STUDENT GUIDE

3. Replace the defective surface with the new drafted
surface.

I-‘ * Bound Paste Special ..
£ Come
EE_H" Rar Delete
r{_ Come Parent s Children...
<__Ci Curve @ Locsl Update
€ Swae;
") Bound

el

= Estrude. 1 object & B

g
T

T-n;?f Paralisl.3

4. Repeat the Draft analysis on the surface. There are
no defects on the surface.

5. Save the Part Plastic.CATPart using Save
Management.

181
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STUDENT GUIDE

L Master Project: Surface Analysis Recap

v' Perform Draft analysis
v Identify erroneous surfaces and repair them.

v Replace an existing surface with a new
surface. | r~ié.-)jT|:|-,« Car I | s i o

Fg Stylad Input Data (Styled Input Dm.1)§ ______________

Plastio Body (Plastio Body.1) D

¢ N |

.- xy plane | eE——
~__" yz plans SRR |

<l

*-% External Refersnoss
> Wireframe_Step 2

*"@- Surfaoes_ Step 3

%~12J Relimitation_Stap 4

2 Annlyala Stap 6
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STUDENT GUIDE

| Master Project: Create a Steering Wheel Surface ¥
Teygar :

)15 | |

The objective of this step is to create wireframe
and surfaces for Steering Wheel. You will work in _ _ T R e
product context of ‘Toycar.CATProduct’. 1

By the end of this exercise you will be able to:

* Create simple surfaces and wireframe.

» Use pre-defined features of surface design
workbench.

 Create a blend between two surface.

 Relimit between two surfaces.

* Publish and reuse the elements in a part.
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CATIA V5 Surface Design

L Master Project: Create a Steering Wheel Surface (1/4)

Here is the list of tasks to guide you:
Now refer to the Toycar.CATProduct you have opened at the start of the exercise.

Reopen itifitis closed.
1. Study the Input styled data to understand the inputs

provided by the stylist to create steering wheel surfaces.

" You will find that the input data consists of the following
data required to create a steering wheel:

a. Steering Axis
b. Steering Centre
c. Refplane

2. Publish these geometries in the input styled data for further
reference to design the steering surfaces.

Steering Center Steering Axis .
R — 1 ="Publioatons

o . -% Saat
- =7 Front Quard

' Rear Quard

= 7| Staering Axde
=|¥| Staering Center
~| 7] Ref Plane

Ref Plane

Name the published
elements exactly as
shown

STUDENT GUIDE
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CATIA V5 Surface Design

STUDENT GUIDE
LMaster Project: Create a Steering Wheel Surface (2/4)
N
Create the steering wheel wireframe and surface into
Steering_Wheel.CATPart in product context.
1. Createtheinner and outer wall surface of a e, U | B
wheel. \\ I N | s s
=  Create the inner and outer wall curvesof Y Vo VYV AWV Ox-WNF O (...
radius 82mm and 115mm respectively on the ) - \
published plane of the input data. v v \ ------------
" When a published plane is selected, the | --mmm————————-
published plane gets copied into the Steering (|
wheel.CATPart in a Geometrical Set called
‘External References’. This will create a
contextual link between the plane and steering
wheel geometry.
. Create a straight wall surface of 10mm length
on both the sides of the curve. L -
- -
2. Connect these surfaces.
=  The connecting surface should be tangent -
continuous with the wall surfaces.
" The surface should be flexible to modify the
shape for better gripping of the steering wheel.
" The surface should be aesthetically good.
>
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CATIA V5 Surface Design

L Master Project: Create a Steering Wheel Surface (3/4)

STUDENT GUIDE

3. Create the spokes of the Steering wheel.

Create three axis lines from the centre point, with
an angle of 120degree between them. Keep the
three axis independent for selection).

Create a circle of radius 40mm between the two
axis lines to get a smooth blended curve as
shown.

Create a cylindrical spoke surface of radius 16mm
using the blended curve.

Create the third cylindrical spoke of radius 16mm.

Relimit spoke surfaces at the center of the
steering wheel.

4. Finalize the spoke surface.

Fillet the sharp edges with radius 25mm.

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE
L Master Project: Create Steering Wheel Surface (4/4)
.
" -~
5. Create the spindle surface.
= The diameter of the spindle should be 15mm. 9  "wgagasn ||
=  The upper end of the spindle should merge into
the spoke surface. (B0 T _ g Y= 00 || TTTTTTTTTTTTOT
6. Finalize the steering surface. ~ YSeaww \ - S & 00 ______________
= Relimit the spindle surface and the spoke surface. s .\ . 4 || __________
" Blend the sharp edges between the spindle and
spokessuriaceswith'radius 25m. o Thesaasw 0000000 g TERETEETIESEEIES
>
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L Master Project: Create Steering Wheel Surface Recap

STUDENT GUIDE

v' Create simple surfaces and wireframe.

v' Use pre-defined features of surface design
workbench.

v Create a blend between two surface.
v Relimit between two surfaces.
v" Publish and reuse the elements in a part.

e

L

i Toycer

- #=2) Siied Input Dete (Stylad Input Deta 1) |
. $-] Plastic Body (Plastc Body.1) |
[ Btwaring_Whes! (Per.1)

P I

— Xy plans
— yz plana
— mxplane

{73 ParBody

%O circa.t
%O crce2
¥ Bxdruda.1
- Bxtrude.2
;"ﬁ: Blend.1
%~ Blend.2
#=7A Skatch2
*=(" comer.
*‘@ Swesp.|
3 oyiinder1
‘% Trim.1
="V EdgeFllist1
O oyinder2
Trim.2

%= EdgeFllietz

Exiamal Rafsrances
Y Qaomatical Sat1
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STUDENT GUIDE
| Master Project: Multi-Model Links :
Toy car ”’
Dls .
The objective of this step is to replace the styled inputdata  A° @™, ([
with its new version provided by a stylist. You will work in  JSVF S gy @® || "7t
the ‘Toycar.CATProduct’. A=Ay || -------———----
By the end of this exercise you will be ableto: STt || 77T TTTTToo
* Replace the data in a multi-model environment G o || TTTTTTTTTTETOT
e Update the model with new inputs
J
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CATIA V5 Surface Design

STUDENT GUIDE

L Master Project: Multi- Model Links

You have successfully completed the modeling of different parts of the toy car. You have used
the input styled data provided by the stylist to generate the mechanical surface in Generative Shape @ || "7~ "~~~ 777777°
Design workbench.

At the same time, the surfaces and the wireframes created by you are flexible to adapt the style

changes if any, made by the stylist in the conceptual design. You have taken care of the multi-model
links by using the published elements to design your parts. In the next step you will update your [ | ~===~==~-—===--
model with new versions of the styled data.
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CATIA V5 Surface Design

STUDENT GUIDE
LMaster Project: Multi-Model Links (1/2)
A\
N
The Stylist updates the styled data based on the feedback and market requirements.
Here the stylist has changed the front panel and the rear panel. The inclination angle of the
steering axis has changed. . TTmmmmmmmmme e
Let us update our design with the new version of styled data. =~ | o _____
1. Replace the Input style data with its new version. w7 | = W """
=  Replace the Input data part with its new version - sl ™. __
‘Input_Data_Version2_new.CATPart’ and update Steled Input Data 1 object
the part. _ Ui Replacs Comporent InSession. | | | TTTT 77T T TTT oo
Q% Shp Bl RE ' : Replace Component.. |
ol |zolate Part
Aszsembly anagement e S I
‘@ @S [mpact fnalwsis % Load
33/ Styled Input Data
%=Publloations
£y Plastio Body (Plastio Body.1)
2. Stearing Wheel (Part1.1) .
Bumper (Bumper.1) N
*» Floor (Floor.1)
2, /Wheels (Wheals.1)
-1 Constraints
E=Applioetions
>
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STUDENT GUIDE

| Master Project: Multi-Model Links (2/2)

1. Update the product ‘Toy Car.CATProduct’ after replacing the input styled
data.
= Update the main assembly to propagate the changes in all the parts.
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CATIA V5 Surface Design

STUDENT GUIDE

L Master Project: Multi-Model Links Recap

v" Replace the data in a multi-model ‘isj TP
environment 2 Styled Input Deta (Styled Input Data.1)

v' Update the model with new inputs sm.d Input Data
*Publloators @ =000 || rmmmmmmmmemme-
-f;ﬁpluuu Body (Plastio Body1) || ______________
73] Plastio Body
@ DS Light Blua

vy 1 o 7 2 l@uﬁng_%nl (Parttl) T
Fataway I 000 A ] w3/ Steerlng Wheel @ || -
@ DSDarkRed @ || L _____
"@Bumpur {Bumper.1)
-Iiﬁ Bumper
® Bordeaux Red

V@ Floor (Floor.1)
Floor

7~/ Whaels (Whaels.1)

iy Wheals.1 (Wheels.1)
b/ Whesals.1 (Wheels.12)
it Wheels.1 (Wheele.1.3)
ity Wheele.1 (Wheele.14)
@ Qold Metal

*‘EI Constraints
t=Applloations
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STUDENT GUIDE
L Shortcuts
b
" -~
_ _ _ Ctrl + several _ ‘
Fl Link to on-line documentation _ Multiple selection
_ _ selections T O | 5.2 0 e A s
Shift F1 Contextual help for an icon Selection of all elements
. _ - Shift + 2 selections _ ] | e———
Shift F2 Overview of the specification tree between and including the 2
F3 Hide/Show the specification tree selected elements ||
Ctrl + Tab Change CATIA V5 window N Macros
AlRESES = e (e s s e
Ctrl N New file Visual Basic editor
_ Alt F11 [ ] R
Ctrl O Open file Properties
. Alt + Enter _ U | e
Ctrl S Save file Pre-selection Navigator
_ Alt + MB1 _ _
Ctrl P Print Pre-selection Navigator
Ctrl F11 . _
Ctrl Z Undo _ Pre-selection Navigator
Up/Down or Left/Right
Ctrl Y Redo
arrow
Ctrl C Copy Local zoom and change of
Shift + MB2 _ _
Ctrl v Paste viewpoint
Ctrl X Cut _ Displacement respecting
Shift + manipulation _
Ctrl U Update . constraints
_ with compass
Ctrl F Find
>
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STUDENT GUIDE
L Glossary (1/2)
Angular Threshold is maximum angle below which G2 Analysis The Curvature (1/R) difference at the \;
two elements are considered as only one element. connecting edges of the surfaces is measured. The
curvature difference is measured using a formula and
Boundary Mode Connect Checker Analysis The is expressed in percentage. The discontinuity range || -~ ———--——--------
connection analysis is performed between the is between 0 — 200 %. Lesser the percentage, better | | ______________
boundary of elements. the surface connection.
Closing Point is the endpoint of a closed section. Merging Distance is the maximum distance below | | - ___________
which two elements are considered as only one
Coupling Point are the connecting points used to element. | 7T
compute the segmentation on the surface. || mmmmm e
Neutral Element is used to define the pivot hingefor ||
Draft Angle The angle that the draft faces make the drafted surfaces. The drafted surfaces pivot about
with the pulling direction from the neutral element. a neutral curve, the hinge, where it intersects the
This angle may be defined for each face neutral element. The neutral element, usually a plane
or face, can be the same reference used to define the
GO Analysis The distance between the vertices of  pulling direction.
the surfaces is measured. If the distance is less
than 1 micron, CATIA surfaces are considered Pulling Direction defines the direction from which
continuous in Point. the draft angle is measured. It derives its name from
the direction in which the mold is pulled to extract the
G1 Analysis The angle between the surfaces at the molded part.
connection is measured. If the angle is less than 0.5
deg, CATIA surfaces are considered continuous in Projection Mode Connect Checker Analysis The
Tangency. connection analysis is performed between the
boundary of one element and the projection of that
boundary on another element.
>
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STUDENT GUIDE

Property is an attribute such as color or a name

that can be assigned to any feature. All features
can be customized in both appearance and
function.

Topology is the representation of geometry as
seen by CAD system.

Work Object is the current state of the part during

its design phase. This can be any feature in the part
specification tree and is used to be able to insert a
feature at a given point in the part history. It can be
identified in the specification tree by its name, which
is underlined.
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User Companion
CATIA | ENOVIA | DELMIA | SIMULIA | 3DVIA

Your everyday companion!

Companion is an essential tool which allows you to continuously enhance your skills and optimize your performance with
Dassault Systemes products — right at your desk! The Companion includes theory, demonstrations, exercises, and methodology
recommendations that enable you to learn proven ways to perform your daily tasks. Every release the Companion is updated by

Dassault Systemes experts to ensure that your knowledge remains current.
For more details please visit www.3ds.com/education/
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Show them what you know!

Get Certified!

Research shows, and industry experts agree, that an IT certification increases your credibility in the Information Technology
workplace. It provides tangible evidence to show that you have the proficiency to provide a higher level of support to your
employer. Are you ready to get certified and affirm the knowledge, skills, and experience you possess and gain a worldwide
recognized credential leading to success?

For complete details please visit http://www.pearsonvue.com/dassaultsystemes/
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