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Surface Design

Creating Wireframe Geomeilry

Recap Exercises
‘ 25 min

& Button
« Mouse
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Surface Design

Creating Wireframe Geomeilry

Recap Exercise: Button

‘ 10 min

In this recap exercise you will create:
¢ Points in 3D

Lines in 3D

Spline in 3D

Sketches

& &

Sketches

™~
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Surface Design

Design Process: Button Recap Exercise

Create Wireframe *
Points *

& .

3

Create a 3D Spline
passing through these
Points

o T

Create a Wireframe
line

N

| B

Create Sketches and
constrain them using
Wireframe elements created

g
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Surface Design

EXERCISE BOOK

DO It Yourself (1/4) Student Notes:

¢ Create a new part to begin the exercise and you can save it as
WFS_Modifying_the_Geometry_Button_Start.CATPart

¢ Create five Wireframe Points with following co-ordinates

4 Point.1 (0,0,5) wireframe b
# Point.2 (0,10,9) If«1 g‘ = &3 ff?‘ O A2
4 Point.3 (0,23,7) - = =

4 Point.4 (0,30,8)
# Point.5 (-20,30,7)

Point.2 Point.3 Point.4
% <«+——Point.5
*
Point.1 — |
& S

- Geometrical Setl
% = Paint.1 '
if- = Point.2

*— = Point.3

L 15— = Point.4

‘é You can Double Click on Points icon to keep it #- = point.5

£ active e et me e e
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EXERCISE BOOK
Student Notes:
Do It Yourself (2/4)
¢ Create a 3D Spline Passing through Points 1 to 4 in order
¢ Create a 3D Line with following specifications:
# Line Type: Point-Point. Select Point.4 and Point.5 as inputs.
wireframe £
2ix . /ol 288 03]
Points | Tangents Dir. I Tensions I Curvature Dir, | Curvature
Point.l
uli Spline Creation
— A =)
& add Point &fter ) Add Point Before (_) Replace Point
] Geomekry on support INr: selection
[ Close spline
Rermove Pnint_l Remwg_’l’_gt._l feverse Tat, | Hemove Cur._l
Show parameters == ]
@ cancel | Preview |
s Line Creation
wireframe #
: .|/ 280 00 =
H
8
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EXERCISE BOOK

DO It Yourself (3/4) Student Notes:

¢ Create a Sketch on XY plane and constrain it using the 3D points.

Constrain this point of
the sketch with Point.5
using coincidence
constraint.

[ pistance L Fix
Ll Length =L
O anale Ul cancentricly

[ radius 1 Eiarmeter fl Tangency

[ Semimajor axis ] Parallelism

U Semirminar 2xis O] Perpendicular

] Symmetey [ ] Horizontal
L midpoint [ vertical
[ Equidistant point

@ Ok I 1a'::aru:EII

Coincide this point of
the sketch with Point.1

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

DO It Yourself (4/4) Student Notes:

¢ Create another sketch on YZ Plane
# Create line having endpoints H=0, V=20, H=0, V=-15.

profile |
laOe 2ol -

-

o
Sketch.2—>/"“\_x_/:
Iv
E—I C

|

3D Line

The Final Result Should be:

*’ = Point.1

ifr * Point.2

*’ = Point.3

*Ir * Point.4

#- = point.5 ! Sketch.1
(-D Spline.1

*—/ Line.1

#-[} Sketch 1

#-7\, Sketch 2

Points

Copyright DASSAULT SYSTEMES

Load: WFS_Creating_Wireframe_Geometry_Button_End.CATPart
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Student Notes:

Creating Wireframe Geomeilry

Recap Exercise: Mouse

‘ 15 min

In this recap exercise you will create:
¢ Points in 3D

¢ Wireframe Circle

« 3D Spline

¢ Intersections and Projections

Copyright DASSAULT SYSTEMES
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Surface Design

Design Process: Mouse Recap Exercise

1

for creating the front
surface

o ¢

Create Intersection
between Spline and
YZ Plane

Create a wireframe chle}

w

Create Two
Projections

L%[f

Create Wireframe Circle
passing through the

Intersection and Projections
and Create another spline

Copyright DASSAULT SYSTEMES

Create a 3D Points and
a spline passing
through these points

oInt3
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Surface Design

EXERCISE BOOK

Do It Yourself (1/6) Student Notes:

¢ Create a New part and access the Generative Shape Deignh workbench

¢ In a Geometrical set, you will create a circle. Hence create following points required
to create the circle. .

# Create Point.1at Origin [ .| /~ —
4+ Point.2 (-44.45,0,0) I S A6 S
¢ Now You can create the Circle using these two points O~

20| Point.2

Circle type : IEenter and point ;I &

Center: |F'|:|ir'|t = — Circle Limitationz
Point: | Point.1 Ilf:‘\’I @ ) |f.__-l
*
Support: | =y plane Start: i-ﬂﬂdeg E
[ Geametny on support End: [30deg

[ fumie Computation

Aiz Direction: | Mo sslection

- 0K I = Eanu:ell Freview I

Point.1 Circle

Q)

e
You can also create wireframe points on the fly
by using the contextual menu.

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Do It Yourself (2/6) Student Notes:

You need to create 3D Spline passing through Five points
¢ For this you need to Create Five Points first
4 Point.3 (6.35,0,12.7)
4 Point.4 (-38.1,0,25.4)
# Point.5 (-69.85,0,31.75)
+ Point.6 (-121.92,0,12.7)
4 Point.7 (-139.7,0,0)
¢ Now you can create a Spline passing through these five points

spline Definition i i |

Paints | Tangenks D, | Tensions I Curvature Dir, I Curvature
Paint. 3
Paint. 4
Paint. 5
Paink. &

| | H

W 2dd Paint After ) Add Point Before ) Replace Point

O Geometry on suppork  |Mo selechion
[ close spline

Remave Pu:nint_l Remoye TnL'._I HEvYErsE '|._~,r._| Hemove C:J.".J

Show parameters == _I

o Cancel J Prewien J

Copyright DASSAULT SYSTEMES
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Surface Design

Do It Yourself (3/6)

¢ Create Intersection between Spline and YZ plane.The Result will be a Point.

Intersection Definition )

2 x

First Elemnent 1 |Spline. 1

[] Extend linear supports Far interseckion

@]

Second Elerment : h-'z plane

[] Extend linear supports For interseckion
Curves Intersection With Cormmon Area
Result: @ Curve O Points

@

surface-Part Intersection
Resul: @ Contour ) Sirface

Extrapolation options
| Extrapolate intersection on first element

[ 1ntersect non coplanar line segments

& Cancel I

Preview ]

Intersection

Copyright DASSAULT SYSTEMES

ol Elerment

irst Elernent
L

® Point.1
= Point.2
Circle.1
Point.3
® Point4
= Point.5
® Point.6
* Point.7
) Spline.1

| gﬁlntersect.l |

R o S

=

EXERCISE BOOK

Student Notes:
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Surface Design

Do It Yourself (4/6)

¢ Create Projections of Circle Endpoints on YZ plane.

Projection Definition 1]
Projection bype | INl:nrmaI j

Projected: |2 elements @

Suppart: vz plare

o Mearest soldkion

amoochirg

@ [one O Tangenoy ) Cureature

@ K I - Can:ell Preview I

Copyright DASSAULT SYSTEMES

Select Circle Endpoints

.;-.if;f@ Geometrical Setl
*«- * Point.1

*‘ = Point.2

#- () Circle.1

*‘ = Point.3
#- = point.4

T" = Point.5
*- = point.6

® Point.7
— Easmine.l
@ Intersect.1
=

i Outpoisd, (Project)

( t_'::')‘;. Project.1

= Project.2

EXERCISE BOOK

Student Notes:

Copyright DASSAULT SYSTEMES

16



Surface Design

EXERCISE BOOK

DO It YOUI‘SG" (5/6) Student Notes:

¢ Create a Wireframe Circle using “Three Points” (Project.1, Intersect.1, Project.2)

Circle Definition . 2=
Circle type : |Thlee poaints 'I al
Paint 1 [Fropatd "Elrcle Limitations ——
Point 2: [Intersect 1 i | G-/\II‘(_J t‘)l

Start; IUL1'J'.II E
End: |I3Udeq @

Foint 3: |Project.2
— Optiohal

L] Geometry on support

Support; an zelection

[ &is Computation

I.&xis Direction: | Mo selection

& Cancel | Preview |

Circle

Copyright DASSAULT SYSTEMES
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Do It Yourself (6/6)

¢ Create Six more Wireframe Points

4 Point.8 (0,38.1,0)

# Point.9 (-38.1,38.1,0)

4 Point.10 (-68.58,44.45,0)
4 Point.11 (-85.09, 50.8, 0)
+ Point.12 (-114.3, 38.1, 0)
4 Point.13 (-127,0,0)

¢ Create a Spline passing through these points
4 For Point.13 set tangency direction to ZX plane.

Points I Tangents Dir. | Tensions | Curvature Dir, I Curye -
Paint. 8

Paink. 9

Paint. 10

Paint, 11

Paint. 12

Paint. 13 Direction

@ ndd Point After ) Add Poink Before ) Replace Point

[ Geometry on support |ro sefection
il PP

[ close spline

Canstraink bype: IEpricit L‘

Tangent Dir, Im Tangent Tension ID E
Curvature Dir, Im Curvature Radius i O a

Remove Point_l Remave Tat, _l Reverse Tgt._| Remove C:Jr._]
SHide peraneters 2

@ ok | @ cancel | Preview |

WFS_Creating_Wireframe_Geometry_Mouse_End.CATPart

EXERCISE BOOK

Student Notes:
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Surface Design

Creating Basic Surfaces

Recap Exercises

‘ 20 min

You will now do the following exercises
¢ Button
¢ Mouse

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Surface Design

EXERCISE BOOK

Student Notes:

Creating Basic Surfaces

Recap Exercise: Button
‘ 5 min

In this recap exercise you will create :

¢ Use Wireframe geometry completed in
previous exercise to create Surface
geometry that will be used to shape the
solid part.

« Extrude with Plane as direction
¢ Extrude with Line as direction

Copyright DASSAULT SYSTEMES
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Surface Design

EXERCISE BOOK

Student Notes:

Design Process: Button Recap Exercise

Create a Vertical
Extrude

@

Create a Extrude of non linear
element (Spline) along a
wireframe line to design the Top
Surface of the Button

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Student Notes:

Do It Yourself

WFS_Creating_Surfaces_Button_Start.CATPart
WFS_Creating_Surfaces_Button_End.CATPart

Create a Extrude from Sketch.1. Enter Limit.1= 20 mm and Limit.2 = 10 mm
Use XY plane as Direction

Create another extrude using Spline.1 along Line.1. Enter Limit.1=30 mm
and Limit.2 =10 mm S

Extruded Surface Definikio el

Profile:  EE=ldsginl

| Direction: [xy plane

:> E — Extrusion Limits
1 |Lirit 1

Type: IDimensiu:un

Lirnit 2
Tvpe: IDimensiDn

[
Cirnension: |2':"'ﬂ|'ﬂ| E
[
=

Extrude.1

Dimension: I 10rmm

Sketch.1 T N

Line.1 T

E Extruded Surface Definitio x|
/ | Prafie:

Direckion: |Line. 1

@ i —Extrusion Limits

w 1

2 |:> | it 1 | >
% E Type: IDimensiDn j

= 1

g E Dirmension: |3':'|'ﬂl'ﬂ| E

2 i [Limit 2

[=] 1

£ | Twpe: IDimensiDn j

2 . e Extrude.2
s Spline.1 | |Dimension: I 10rnrn =

Copyright DASSAULT SYSTEMES 22



Surface Design

Creating Basic Surfaces

Recap Exercise: Mouse
. 15 min

In this recap exercise you will create :
« A swept surface for the top shape of the mouse

¢ Two extruded surfaces to shape the side and
front of the part

« A blend surface to connect existing surfaces
while maintaining tangency

Copyright DASSAULT SYSTEMES
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Student Notes:
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Surface Design

Design Process: Mouse Recap Exercise

WO o0 Window  Help:
Insert a new
Geometrical Set

Design the side and front
surfaces using Extrude

@

Create a smooth
surface joining these
Surfaces by Blending

Copyright DASSAULT SYSTEMES

@

Design the Top
surface of the Mouse
using Sweep surface

EXERCISE BOOK

Student Notes:
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Surface Design

EXERCISE BOOK
Student Notes:
Do It Yourself (1/4)
WFS_Creating_Basic_Surfaces_Mouse_Start.CATPart
¢ Insert a new Geometrical Set.
¢ Rename it “Surfaces” through the Properties in the contextual menu.
¢ Design top surface using the Sweep command
4 Use “Explicit” type of Sweep with subtype “With Reference Surface”
# Sweep “Circle.2” along “Spline.1”
Properties
|:> . Current selection ; IGEDmetricaI Sek. 2/Partl
°2, Geomstrical Set Mechanical | Feature Properties | taraphic |
E @ Ordered Geometrical Set | ;
. Feature Mame : |Surfaces
fswent surface Definition AR 20
i Profile type: I? ?Q}"i |@|
i L Subtype: IWith reference surface L‘
% :> I Frofile:
% Guide curve! iSpIine.l
g Surface: |DeFauIt (mean plar
E Angle: |Odea
Copyright DASSAULT SYSTEMES 25



Surface Design

EXERCISE BOOK

Student Notes:

Do It Yourself (2/4)

¢ Extrude Spline.2 by 25.4mm to design the side surface. Direction of extrusion=XY
plane.

¢ Also, Extrude the Circle.1 by 25.4 mm to design the front surface. Direction of
extrusion=XY plane.

Extruded Surface Definitio 2 x|

Prafile:

Direction: |xy plane

Extrusion Limits

Lirnit 1
; Tvpe: IDimensi-:un j
i Dimension; I 23,4 =

m Extrude.1

Extruded Surface Definitio el |

Praofile:  [algs=m!

Direction: |x';.f plane

i Extrusion Limits
i |Lirnit 1

Twpe: IDimensiDn j

Dimension: I-M E

Extrude.2

Copyright DASSAULT SYSTEMES
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Surface Design

EXERCISE BOOK
Student Notes:
Do It Yourself (3/4)
¢ Design a smooth blend surface between the extruded surfaces
# First Curve : “Edge” of Extrude.1
# Second Curve : “Edge” of Extrude.2
# Set First and Second Continuity to Tangency
# Set First and Second Tension Values to 0.9 and 0.7 respectively.
i First curve:  |Extrude.1iEdge.1
E First support: |Extrude.1
i Second curve: |Extrude.2'l,Edge.2
E Second support: |E><truu:|e.2
| sasec [[Terson )| clangponts |coul o]
i First tension; Second tension;
i [ Default [ Default
E ICDnstant j ICunstant j
i1 aifo.s = T1:|IZI.?‘ =
i Tz |1 E Tz |1 E
3
5 Blend.1
Copyright DASSAULT SYSTEMES 27



Surface Design

EXERCISE BOOK

DO It Yourself (4/4) Student Notes:

Design of Mouse should have a final look as shown

i Part1

— 7 xy plane
— .7 yz plane
— =7 zx plane
—;'_'3' PartBody
T“% Geometrical Set.1
=& surfaces>

{m Extrude.1
{m Extrude.2
#-<2 Blend.1

Copyright DASSAULT SYSTEMES

WFS_Creating_Basic_Surfaces_Mouse_End.CATPart
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Surface Design

Operations on Geometry

Recap Exercises

‘ 40 min

» Mouse (operations)

= Torch

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Surface Design

Operations on Geometry

Recap Exercise: Mouse
. 10 min

In this recap exercise you will:

¢ Create more refined Surface geometry for the
shape of the mouse

¢ Organize the surface geometry in the tree
using a new Geometrical Set

« Extrapolate a surface to cover the entire Side
surface for the Mouse

Apply a Surface Fillet
Create a Join

Finally, Trim the surfaces to Create a Surface
of a Mouse

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Surface Design

Design Process: Mouse Recap Exercise

1

Geometrical Set

Insert a new J

Tools  Window  Help

Apply a Shape Fillet
between surfaces forming

4 the Front and side surfaces
Create a Join Between

Filleted and Blend
Surfaces

5

Trim the Surfaces to
Get the Final Mouse &
create some more
additional surfaces

Copyright DASSAULT SYSTEMES

Extrapolate the top surface
so that it completely covers
the Side Surface

EXERCISE BOOK

Student Notes:
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Surface Design

EXERCISE BOOK

Student Notes:

Do It Yourself (1/5)

WFS_Performing_Operations_on_Geometry_Mouse_Start.CATPart

¢ Insert a new Geometrical Set.
¢ Rename it to “Operations”.
¢ Extrapolate the edge of sweep.1by length of 12.7 mm as shown

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

Tools  window ﬂelpi

Zurrent seleckion IOperationsll'Partl

| Mechanical | Feature Properties | Graphic I

1
1
1
\ |
1
1 1
1 1
1 1
1 1
1 1
1 ! 1
] |
] [ Feature Mame : |Operati0ns| 1
1 1
i i !
1 ! 1
1 ! 1
\ |
1 1
1 1
1 1
- :
1
1
1

Creation User :

% Geometrical Set Creation Date:  02/09/2005 23:48

lg At T T i l Last Modification: 02/09/2005  23:48

Boundary: |Swee|:u. 11Edge.3

Extrapolated: !5wee|:|.1

— Lirnik
FExtrapolated Type: |Length ﬂ
Length: |12.7mm =

[] constant distance optirization

Lip ko |N|:| selection

Conkinuiky: ITangent

=l
Extremities: |Tangent ;I
=l

Propagation maode: INu:une

"J assemble result

Extrapolated surface

[] Extend extrapolated edges

Copyright DASSAULT SYSTEMES
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Surface Design

EXERCISE BOOK
Student Notes:
Do It Yourself (2/5)
« Apply a Shape Fillet of 25.4 mm between Extrude.1 and Extrude.2
Support 1t |Extrode.l
Suppoart Z: |E=<trl_l:|e.2
Racius: | 25.4mm :>
O coric parameter: 0.5
Extremties ISmu:u:u:h j
& Cancel I Presigw l EXtrUde"‘
Extrude.2
+'@ Geometrical Set. 1]
= b= Surfaces
' “ Sweep.1
f‘ﬁ Extrude.1
.+ Extrude.2
8 . *‘% Blend.1
% "@ Operations i
2 ' ¥+ Extrapol 1
D & = #TYFllet1
Copyright DASSAULT SYSTEMES 33



Surface Design

EXERCISE BOOK

Student Notes:

Do It Yourself (3/5)

¢« Join the Filleted and and the Blend Surfaces together
# Check the tangency and connexity options i

—Elements To Jain

Blend Surface

:> add Mode Remove Mode

Farameters | Sub-Elements To Remove |

13 icheck tangency & Check connesdty] [ Check manifold
[ Simplify the result

[ Ignore erroneous elements

Fillet Surface Merging distance ID.DDlmm E
[] angular Threshald IU-EdEg

@ O I L] Caru:ell Preview I

Copyright DASSAULT SYSTEMES
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Surface Design

EXERCISE BOOK

Student Notes:

Do It Yourself (4/5)

« Trim the Join and Extrapolated Surface
To Swap the Trimmed Portion of the Surfaces click on “Other Side...” Option. The

Sides to be trimmed become transparent 20|
. Mode: |5Landard "l
JOlned |—Trimmed elements

Extrapol.1
Jaim 1

: widd afker ] Add bisfore

Rpaye I Replace

Surface

Qther side [ next: elemeant:

Other side | previous element

e

Suppart: |Default (Mone)

Elements ta remove: [Default (Mone) @l
Elements to keep:  |Default (Mone) @i

[T Result simplification

Extrapolated R *‘@ Geometrical Set.1!

Surface S ! Surfaces 5
1 @ cancel | preview | | 4 E
: 2 Sweep.1 :

[ Intersection compukation .

T‘ . Extrude. 1
*‘ " Extrude.2

Ly ?@g@a Blend.1
: - Qpemlgns 5
'% *‘f » Extrapol.1
2 " ZFillet.1
é t % Join.1
L RdTima |

Copyright DASSAULT SYSTEMES 35



Surface Design

Copyright DASSAULT SYSTEMES

Do It Yourself (5/5)

¢« Create offset surface by offsetting sweep.1 by 5mm.
¢ Extrapolate the edge of this surface by 12mm.

Offset surface

Boundary;

Extrapolated: |Offset. 1

— Lirnik |
Tvpe: |Length j
Length: | 12mm] =)

‘D Conskant distance optimization

gt |Mo selection

Conkinuity: iTangent ;I
Extremities: ITangent ﬂ
Propagation mode: |None _"_I

4 Assemble result

d_I.Extr-ag:nrznlat

oLndary

m WFS_Performing_Operations_on_Geometry_Mouse_ End.CATPart

EXERCISE BOOK

Student Notes:
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Surface Design

Performing Operations on Geometry

Recap Exercise: Torch

. 30 min

In this recap exercise you will:
¢ Create a Join surface

« Split and Trim Surfaces

¢ Heal a surface

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Surface Design

Design Process: Torch (1/2)

1. Insert a new
Geometrical Set called

2. Create Revolve and sweep
from existing Geometry and trim
them together

Operations
+— PartBody
T‘@ Input Geometry
r@ Qperations
4. Create Extrude and
trim with the upper part [ 3. Create symmetry

5. Join the top and
bottom surfaces.

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Surface Design

Design Process: Support (2/2)

6. Trim the spline curves and
create an extrude from the result
of the trim operation.

8. Trim the surfaces together
again to get a single surface

9. Repair the gap using Healing
and then thicken surface to get
the final part.

Copyright DASSAULT SYSTEMES

7. Create a sweep surface using
the curves provided.

EXERCISE BOOK

Student Notes:
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Surface Design

EXERCISE BOOK

Student Notes:

Do It Yourself (1/8)

Load the part “Torch_StartPart. CATPart”

# Insert a Geometrical set and name it as “Operations”
w Create Revolution Surface

4 Create Revolution using “Revolution
Sketch” Angle 1= Angle 2= 90Deg Profle: | Revolution Sketch

R etvnlution asis;

Default [Sketch axis]

— Angular Limitz
Angle 1; |E|EI|:Ieg

|.-'1'-.ngle & IEIEI::IEg E

& Cancel | Preview |

w Create Sweep Surface.

Create Sweep using “Sweep Profile” as profile and Revolution sketch as
Guide curve.

-
Swept Surface Definition ﬂﬁ

v ||

Subtype: IWih reference surface j

1

i

1

! Prafile type:
1

1

1 h

Prafile: |Sweep Profile

Guide curve: |Revolution Sket-h

Surface:

1
Angle: IDdeg E ]
1
Angular seckor:  Previous “1 14 [k I:
1
1
1
1
1

'
1 —Optional elements

] [ Projection of tve guide curve 25 spine
1

1

L1

Spine: IDcfauIt {Revalution Sketch)

Copyright DASSAULT SYSTEMES
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Surface Design

EXERCISE BOOK

Do It Yourself (2/8) Student Notes:

Trim Definition

Made: |5 tandad L]
i Trimed elements
Rewvolute.
w Trim the surfaces Bl
# Create trim between Revolute.1 and

Sweep.1 Al st | Hidd bt |
Hemove I Heplace l
Other side / nest element |
Dther side / previous element ]

Support: | Detault (None)

Elements to remove: |Defau|t [Naone] EI
&

Elemerts to keep: | Default [None]

[1 Result simplifization

[ Intersection computatior

S Automatic extrapolation

- Ea'nc:e_l.l Presview ]

w Create Symmetry

# Create Symmetry of Trim.1. Take
reference plane as xy plane.

Symmetry Definition
Element: (ﬁl

Reference; Ix';.f plane

Hide/Show initial element 1

@ cancel | preview |

Copyright DASSAULT SYSTEMES
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Surface Design

EXERCISE BOOK

DO It YOUI‘SG" (3/8) Student Notes:

Extruded Surface Definition 2] x|

) Profile: [Button Hole Sketch
w Create Button Hole notch

# Create an extrude Surface ?Ettmt -
* Profile: Button Hole Sketch ?ympu [Dimension =
Direction : yz plane Ei:itegsic'wm =
Type | Dimension i
Dimension: [50mm

Reverse Direction i

@ 0K I - Eancel_l Previe l

Trim Definition B3

Mode: | Standand ¥ I

= Trimmed elements
. Trim.1
4 Create trim Etrude.
» First Element: Trim.1
Add Stter Add before
= Second element: Extrude.1 Rericie g
Other side / next elg‘n_lent I
Other side / previous element ]

Support: | Default (None)

Elements to remove: |Default [Mane] @
Elements to keep: |Default [Mone] ﬁﬁ;l

[ Result simplification

[ Intersection cormputatior

o Automatic extrapolation

& Cancel _I Prewview I

Copyright DASSAULT SYSTEMES
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Surface Design

Do It Yourself (4/8)

w Join the surfaces
% Join trim.2 and Symmetry.1

w Trim the four curves.

# Successively trim the four
curves as shown.

Copyright DASSAULT SYSTEMES

fioinDefinition ~~~~~ EE)|

Elements To Join

Trim.2

Symmetry. 1

Add Mode | Remove Mode |

| Sub-Elements To Remove |

[] Check tangency & Check connexity [ Check marI

bl ode: I Standard j

r Trimmed elements

1 |[Spline
i ||5pline.2
i ||Spline. 3

Spline.d

EXERCISE BOOK

Student Notes:
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Surface Design

Copyright DASSAULT SYSTEMES

Do It Yourself (5/8)

Extiuded Surface Definition EE
w Create Extrude surfaces Prafile:  [Trim.3
4 Create Extrude with Direction: [y plare
profile : Trim.3 [_E_”t;“m” Limihs
.. ik
= Limit 1 : 64 mm Type: |Dimensiu:un ;I
= Limit 2 : 60mm Dimensiun:m E
= Direction : xy plane Limit 2
Type: l Dirnenzian L‘
Diirnerigion; |EDITIITI :’—;T
Reversa Direction |
@ 0K | & Cancel | Preview |
o~

w Create Sweep.
# Create Sweep using Second Sweep

profile and second sweep guide curve.

Swept Surface Definition e

Profile type: F &3?"" |@|

Subtyvpe: IWith reference surface _ﬂ

Profile: |5econd Sweep Profile

Guide curve; |Second Sweep Guide curve

Surface: Defaulk imean plane)

EXERCISE BOOK

Student Notes:
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Surface Design

EXERCISE BOOK

DO It YOUI‘SG" (6/8) Student Notes:

w Trim surface
% Trim join.1 and Extrude.2

bl ode:; I Standard j

%5 Trimmed elements

Jain 1 Frmmmmm—mmmm e
Extrude. 2

w Trim surface.

# Trim Create Sweep using Second
Sweep profile and second sweep guide

curve. H Trim Definition

h ode: I Standard j
o Trimmed elements

Trim. 4
Sweep.2

Copyright DASSAULT SYSTEMES
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Surface Design

EXERCISE BOOK
Student Notes:
Do It Yourself (7/8) o
Elements To Heal:
w Heal surface
# Heal Trim.5
» Merging distance = 0.3mm
Add Mode | Remaove Mode |
Pararneters |
(The trim surface h_as gaps. Because of these erging ditence: |ENEY 5]
gaps we cannot thicken the surface and thus
we need to heal the surface) s (N0 =
@ oK l & Cancel l Prewview l
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Surface Design

EXERCISE BOOK

DO It YOUI‘SG" (8/8) Student Notes:

Load the part “Torch_EndPart.CATPart”

w Thick surface
% Thick Healing.1 by going to part design
= First offset = 5 mm
= Second offset = 0 mm

ThickSurface Definition EE |
First Cffset: m E

Second Offset; | Omm

Object to offset: |Healing. 1

Reverse Direction I

|'ﬂ (84 I & cancel | Preview |

Copyright DASSAULT SYSTEMES
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Surface Design

Completing the Solid in Part Design

Recap Exercises

‘ 40 min

You will now do the following exercises
¢ Button
¢ Mouse

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Surface Design

Completing the Solid in Part Design

Recap Exercise: Button

. 10 min

In this recap exercise you will:

¢ Create a Solid Button using Surface Geometry
to define the shape

¢ Create two sketch profiles for designing solid
parts

Split the solid
Apply Fillets
Create Shell

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:

Copyright DASSAULT SYSTEMES

49



Surface Design

Design Process: Button Recap Exercise

design the Solid parts

[ Create Sketches to J

ra

10,

s
©,

29—

[

Split this solid by a
surface

@

Create another Pad, using J

[ second sketch

Copyright DASSAULT SYSTEMES

30

@

Design one solid by
Padding one of the
sketches upto surface

[

Apply Dress- Up
features

J

EXERCISE BOOK

Student Notes:
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Surface Design

Do It Yourself (1/5)

WFS_Completing_Geometry_in_Part_Design_Button_Start.CATPart

¢ Access the Part Design Workbench.

¢ Sketch on XY plane. This is Sketch.3

¢ Exit the Sketcher

¢ Create another Sketch on YZ plane.This is Sketch.4

D E—
1
(] ¢
| ) 8 ‘
2.5
W T =
o ¥
N
- 10
H JI Sketch.4
Sketch.3

Copyright DASSAULT SYSTEMES

-
=

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

if_ i
*‘ Extrude.1
b

; Extrude.2

EXERCISE BOOK

Student Notes:
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Surface Design

EXERCISE BOOK

Do It Yourself (2/5) Student Notes:

« Pad Sketch.3 upto Extrude.2

« Split this Pad with Extrude.1 Extrude.2

5] T

WESL D st Limit
I Type: IUp ko surface j I
Limit: [Extrude.z |:>
i CfFset: I':'ITIITI E i
: —Prafile/Surface I
i Selection: |Sketch.3 A ; Pad.1
Iy i 5

Extrude.1 Sketch.3

split Definition . 21 x|
Splitting Element: IExtrude.l
@ oK I & Caricel l

Copyright DASSAULT SYSTEMES
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Surface Design

EXERCISE BOOK

Do It Yourself (3/5) Student Notes:
padefiniion Y]

r— First Limit

Twpe: ] :I

Lirnik: Extrude. 1

Cffset: E
1=t — PrafilefSurf.

@ Selectiu:unq. ;ketch.j\} Fi-,
[ Thick
:> Heverse Side ]

[ Mirrared extent

« Pad Sketch.4 upto surface Extrude.1

Reverse Direction l

Extrude.1
More == I

o Ok - Cancel] Prewie I

Copyright DASSAULT SYSTEMES
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Surface Design

EXERCISE BOOK
Student Notes:
Do It Yourself (4/5)
« Apply Edge Fillet of 1.5 mm to the edges shown.
2
Radis: | 1.5mrm
Objoct{s) baFill=t:
Propagason | Iamgency =
Opkions
_1 Conic parameter: [0.5 =
_1 Trim ibbons
More> > I
& canel | Preview |
.
3
Copyright DASSAULT SYSTEMES 54



Surface Design

EXERCISE BOOK
Student Notes:
Do It Yourself (5/5)
¢ Shell the solid by removing 5 faces.
2%
Default inside thickness; | 0.8mm
:> Default outside thickness: | Omm ==
Faces bo remowve: 5 elements EI
Cther thickness Faces: |Mo selection @
*'Cancal.l
A
= % PartBody
—&) Pad.1
L
— Split.1
] —&) Pad.2
— &) EdgeFillet.1
— @ Shell.1
2 '&}' WFS_Completing_Geometry_in_Part_Design_Button_End.CATPart
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Surface Design

Completing the Solid in Part Design

Recap Exercise: Mouse

. 30 min

In this recap exercise you will:
« Create a solid using Close Surface functionality
¢ Create Pads and Pockets

« Use the thickness command to provide thickness to
surface and shell command to hollow a solid.

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Surface Design

Design Process: Mouse Recap Exercise

@

Create a Close
Surface

[ Design the Button Section ]

[ Create Solid Buttons

@ B

Shelling the Buttons so that the
Button sections can be
accommodated in the buttons

Trim the Surfaces to
Get the Final Mouse

Copyright DASSAULT SYSTEMES

&

EXERCISE BOOK

Student Notes:
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Surface Design

EXERCISE BOOK
Do It Yourself (1/8) Student Notes:

ﬂ WFS_Completing_Geometry_In_Part_Design_Mouse_Start.CATPart

¢ Access the Part Design Workbench
¢ Close the Trim.1 using “CloseSurface” command
¢ The surface is converted into a solid

L ey ? x
— 2(x
:> —g :> Object to close: |Trim. 1
' (9N '
' . @k i @ cancel |

After Hiding the Trim Surface

Copyright DASSAULT SYSTEMES
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Surface Design

Do It Yourself (2/8)

« Create a Profile to design the buttons of the Mouse

¢ Create a Plane Offset from Bottom Face of the solid at a distance of 46 mm

« Create a Sketch on it as Shown S
# First Project the two edges belonging to the solid into this sketch Plane &=
# Create an arc joining these two edges
# Create a vertical line

______

¢ Exit the Sketcher

3D Projections Plane

You can refer the Detail steps for sketch creation

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Surface Design

EXERCISE BOOK

Do It Yourself (3/8) Student Notes:

¢ “Show” the top swept surface (Sweep.1)
© Access the Generative Shape Design Workbench
« Offset this Swept surface in —Z direction by 5 mm
¢ Extrapolate the offset surface by 12 mm

Offset utrapolate Defntion ——RTE]
Surface Boundary; W
Extrapolated: I_OFFset.l—
Limit
Tvpgh ILength \ :l
Lenge | 12mm

[ constant distance optimization

Upta:  [Mo selection

Continuity: Tangenk - l
Extremities: Tangenk i I
Propagation mades: |Mone "'-I

13 Assemble resulk

[] Extend extrapolated edges

. @ Ok i & Cancel l S

Copyright DASSAULT SYSTEMES
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Surface Design

Do It Yourself (4/8)

¢ Create a Pocket from the sketch “Upto Surface” and select “Extrapol.2”

; @ Pucket Definition

--------- D Firsk Linnit — —— — Second Limit
Type: Upta surfeh? ll Tvpe: IDimensiDn
Limit: Depth;  [Omm
Cffset: Lirmit: |Mo selection
—PrafilefSurface — Diireckion

[

Selection: fSketch.1 4 Mormal ko profile

i <"-I Thick > Reference:|Mo selection

: Heverse Side I — Thin P A\

L Mirrared extent Thin:kne@w
Reverse Direction I Thickness2: IEImm

I—Q CloseSurface. 1

'Iﬁ'ﬂ' Plane.1
#7 Sketch.1

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Surface Design

EXERCISE BOOK

Student Notes:

Do It Yourself (5/8)

¢ Using “Thickness” command remove material by 3mm
¢ Also apply a “Thickness” of -1 mm on vertical face.

g

Thickness Definition 1

Default thickness:

I =71

Default thickness Faces ;

Copyright DASSAULT SYSTEMES
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Surface Design

Do It Yourself (6/8)

¢ Insert a new Body.

¢ Copy Sketch.1 using the contextual menu and paste it in the new body.
« Edit the copied Sketch in the new Body.

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Surface Design

EXERCISE BOOK
Student Notes:
Do It Yourself (7/8)
¢ Pad this Sketch by having following parameters
i__il-___:i-i
fraivermon TP
! —First Limit —Second Limit
i Type: |I_I|:| ko surface :I Twpe: ILIp ko surface ll
i Lirnit: |Extrapu:u|.2 Lirnik: |5weep.1
| [Offset:  |-lmm [2] offset:  [Omm =
' —PrafilefSurface —Direction
i |Selection: |Sketch.2 [ ||| = Mormal to profile
] Thick Reference:|Mo selection
3
8
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Surface Design

EXERCISE BOOK

DO It YOUI‘SG" (8/8) Student Notes:

« Hide the Main Part Body, So that you can see only the Mouse Buttons
¢ Shell the New Buttons by 2mm.Select 10 faces to remove

shell Definition 1 2| x|
Default inside thickness; | Zmm =3
Default autside thickness: | Omm
Faces to remove: 10 elements

Cther thickness Faces: |Mo selection @l

Copyright DASSAULT SYSTEMES

WFS_Completing_Geometry_In_Part_Design_Mouse_End.CATPart
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Surface Design

Modifying the Geometry

Recap Exercises

. 20 min

Button and Mouse Exercises
Topics covered:

¢ Modify spline control points

¢ Modify a surface profile sketch
« Modify a surface fillet radius

Copyright DASSAULT SYSTEMES

Mouse Exercises

EXERCISE BOOK

Student Notes:
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Surface Design

Modifying the Geometry

Recap Exercise: Button

. 10 min

In this step you will:
¢ Modify the Surface Shape of the Button
¢ Modify the Co-ordinates of the Spline

« Modify the radius of sketch used to design the
side surface

Copyright DASSAULT SYSTEMES

R 25

EXERCISE BOOK

Student Notes:
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Surface Design

EXERCISE BOOK
. . Student Notes:
Design Process: Button Recap Exercise
Modify the Co-ordinates of
the Spline control point. 7]

Paint type: ICoordinates i l&l
W= IDmm E
Y= |23mrn E
iz |5mm =
Reference
Poink: Drefault {Origing
Axis System: IDeFault (absolute)
Caripass Lacation I
=1 ] @ cancel l Preview l

Modify the Radius of sketch used to

design the side surface of the Button

2
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Surface Design

EXERCISE BOOK
Student Notes:
Do It Yourself (1/3)
WFS_Modifying_the_Geometry_Button_Start.CATPart
¢ You will modify the Geometry of the Spline.1 by editing the co-ordinates of one of
its Control Points.

¢ Show the Spline.1. Show all the wireframe points used to create the Spline.1.

¢ Double click on Point.3 in the tree or in the geometry area.

¢ Modify the Z co-ordinate from 7 mm to 5 mm. . —

¢ Observe the change in the Solid. Modify the

T TTTTTTTTTTTTTTTTm o | value to 5 mm Paink byvpe: ICcDrdinates jﬂl

‘ T‘ * Point.1 A =

T- " Point.2 ¢ = I E

i I > 7 = |Srarn

i T- " PDIntl3 Reference

| 1r = Point.4 . ) i

E Axiz Swskern: IZ‘leFaJIt {fbzolute)

I i PD'nt 5 Compass Location I

------- I,___{_/\_l __SP_I_[['I__E__;I:___ i 1 & Carcel I Prey e l
S You can see that the Shape
2 of the Button is Modified.
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Surface Design

Do It Yourself (2/3)

¢ You will modify the Geometry of the Sketch used to create Side surface of the

Button i.e Sketch.1

¢ Hide the spline.1 and all its points. Show the Sketch.1.
« Double click on the Sketch.1 to edit it.

/ R 20
Modify this
Radius value to
25 mm.

Copyright DASSAULT SYSTEMES

=

EXERCISE BOOK

Student Notes:
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Surface Design

EXERCISE BOOK

Do It Yourself (3/3) Student Notes:

© EXxit the Sketcher to see the effect of modifications.

Before Modifications After Modifications

ﬂ WFS_Modifying_the_Geometry_Button_End.CATPart

Copyright DASSAULT SYSTEMES
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Surface Design

Modifying the Geometry

Recap Exercise: Mouse
. 10 min

In this step you will:

¢ Modify the Wireframe geometry in order to
change the surface shape and create more
ergonomic solid

¢ Modify the Co-ordinates of the Top Spline
control points

Modify the fillet radius
Modify several control points on the side spline

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Surface Design

Design Process: Mouse Recap Exercise
@

Modify the Co-ordinates of
the Top Spline control point.

Modify the co-ordinates of the side
splme to make more ergonomic mouse

m
W

Copyright DASSAULT SYSTEMES

@

[

Modify the Radius of sketch used to
design the side surface of the Button

1

EXERCISE BOOK

Student Notes:
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Surface Design

EXERCISE BOOK

Student Notes:

Do It Yourself (1/3)

WFS_Modifying_the_Geometry_Mouse_Start.CATPart

You will modify the Geometry of the Spline.1 by editing the co-ordinates of one of its Control Points.
« Show the Spline.1. Show all the wireframe points used to create the Spline.1.

¢ Double click on Point.4 in the tree or in the geometry area.

« Modify the X co-ordinate from -38.1 mm to -35 mm.

¢ Modify the Z co-ordinate from 25.4 to 30 mm
¥

~ Observe the change in the Solid. 2l
R Point bepe: ICjordinates ;IEI
*— " Point.3 A
" Point.5 z = [30rm =
) Reference
*_ " Point.6 Paink: Default {Crrigind
. Axis Swskem: |Default (Absolbe)
® Point.7 .
Cornpass Locaticn I
(_D Spllnel - oK I - Canczl I Previgw I

You can see that the Shape
of the Mouse is Modified.

Copyright DASSAULT SYSTEMES
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Surface Design

EXERCISE BOOK

Do It Yourself (2/3) Student Notes:

Change the surface fillet radius parameter to 15mm.

¢ Expand the Operations body in the tree.

¢« Double-click the fillet branch (Fillet.1) to modify its definition.
« Change the radius value to 15mm.

Fillet Definition x|

Support 1:

: Suppork 2 |Extruu:|e.1
¥ ones o @ B
e [ conic parameter:  |0.5
T" = Offset.1 |
k%
+- Extrapol.2

|«|

Extremities: ISmu:u:uth

@ oK I - Cancell Presview I

Copyright DASSAULT SYSTEMES
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Surface Design

EXERCISE BOOK

Do It Yourself (3/3) Student Notes:

Modify several points in the spline for the side surface.
« Change to the Top View orientation.
¢ Modify the following three points to new coordinate values:
# Point10 (-58mm, 36mm, 0)
# Point11 (-100mm, 47mm, 0)
% Point12 (-120mm, 33mm, 0)
« Notice how the contour of the solid part changes after each modification.

<+— Point.12

e Point.10

Return to the Isometric View
orientation to see the more
ergonomic mouse

Copyright DASSAULT SYSTEMES

ﬂ WFS_Modifying_the_Geometry_Mouse_End.CATPart
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Surface Design

Copyright DASSAULT SYSTEMES

Using Tools

Recap Exercise: Surface Check Exercise

. 10 min

In this exercise you will:

« Analyze a set of surfaces for deviation gaps, non
tangency, and curvature value.

¢ Perform a quick analysis for summary of results
« Perform a detailed analysis and also change the

color scale

¢ Display the results with ‘Comb’ and ‘Information’

displays.

comect thecer i ]|

[ Elements

Source:

7 elements

Terget: [ et @

|

2 8 =

@ Bourdary O Prajection

Ty

#surface(s) 0 Curve(s) o sl 3

3 Zonnection(s)

(] ] e
Displey —————— [}
upE"d

—Amplitude

r— Connection

Minirmurn Gap Maxim.m Gap

0.01mm E 0.0Smm E ‘

e

Min Yalue

Ry T |

Odeg
Max Valus:
11,757deq

W iy

Max Deviaticn
’;0 10,01 9mm
Gl:11.757deq

G209.63
63178, 394deg

[ ] Aute Min Max
‘

@ oK I ‘[an(s\l

Max=11.787degy’

EXERCISE BOOK

Student Notes:
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Surface Design

Design Process: Surface Check Exercise

@

Perform a Quick analysis checking for distance,
tangency and overlap

Cuick, | Fal |

<l
% I)IU.EIIIIIII E Ef‘l I>|5 E
g S[0Edes [ 3

—iZonrecton

Minimum Gap Mazmum Cap o
0.01nn E IU JErare E :‘l

Perform a Full analysis and modify the
color scale display

x|
[ Jlements

Saurce: Ep— @

Target: WJ
*Tvne

8 surfacels) 0 Curvels)

3 Conmection(s)
@ Boundary O Frojection

Quick,
|E a6z a3 @ —AmplEude

(LR | | W
Display

T

r—Connection
Minimum Gap Maximurn Gap

0.01mm E 0.0%mm E ‘

Min Yalue

=101

©)

Preview other results

display methods — comb,

information
. [—Amplitud=
Lisplay — i IlDU E
A

Max=11.787deg

Infarmation Discrekization
(.‘vi A % ’7\\ il

odeg
Max Yalue
11.767deqg

Wl il
D Auto Min Max

Max Devigtion
’;U:U.Ul‘}!mm G2199.63
GL:11.787deg G3:178.344deg
0 ox
[~

& Cancal I

Copyright DASSAULT SYSTEMES

Connection
’V i it Gap

In.mmn E

Mzl 11 Gap <
I r.r5mmr E ‘ r—{ |

“nformatior
! A
P A | Gll 7,

Discrekizaticn
I!! fy iy

EXERCISE BOOK

Student Notes:
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Surface Design

Do It Yourself (1/6)

Part used: Using_Tools_Surf_Check.CATPart

¢ You will perform a Quick analysis checking for distance, tangency and overlap.

4 Click the Connect Checker icon

# Choose all the visible geometry using a trap window.

Analysis ES

(5 Dmy

Copyright DASSAULT SYSTEMES

—Elemants

Source: -

&|

Tarcet: [ selection

@l

—Type —————————————————

= 8 =

8 surfaceis) O Curvels)

3 Connectior(s)

@ Ecundary (D) Projection

Cinirk | Fuill I

—Zonneckion

Hinimum Gap Maximurn Gap
jootmm (] |0.05mm [ ‘

—Informatiogn —————

M A

’7Discretizatinn
|

—Max Deviation

GO:0.019mm GZ2:99.63
G1:11.757ey G5 176 ey

@ ok l éCancel]

EXERCISE BOOK

Student Notes:
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Surface Design

EXERCISE BOOK

Do It Yourself (2/6) Student Notes:

This window gives a summary of all four types of connection analysis.
The number of surfaces selected and number of connections are shown.
The maximum deviation for distance, tangency, curvature, and curvature tangency, are

also displayed.

| @0 ! Distance Analysi

|5y Distance Analysis 2l
a1 Tangency Analysis rononts
ot | g y y Soure:  |EpE— @

EE.I Curvature Analysis TEr [o selection @

I!=| _TYPS

e Curvature Tangency a @l gl 3 surface(s) O Curve(s)

iR | . 3 Connection’s)

w——t Analysis @ Baundary O Projedion :

Cuick, | Full |

. . . 1= ki
Analysis will performed in i
the range of values [oowr B [oosom [
mentioned in Minimum Gap —Information ———

and Maximum Gap. ﬁlﬁl

Discratization
G{l g%,l ’7! Iy I!!!!u g
—Maz Deviation

G0:0 019mm 32:99,63
Gl:11.757ceq 231178, 344deg

@ oK I ﬂCanceII

i
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Surface Design

EXERCISE BOOK

Do It Yourself (3/6) Student Notes:

« Now check Tangency at connections.
# Select the ‘Tangency’ option.
# Increase the tangency angle value to 5 deg.

Notice the area in yellow having an angle > 5deg is
shown. The maximum Value of angle in this zone is
11.787deg.

|
E Connection
i ’7 Minimum Gap Maximum Gap

jo.owm B [0.050m R

2]

# Click the Overlapping button to check for
overlap of surfaces at their boundaries.

. This means that the surfaces do not overla
(No overlap is found between surfaces.) P

and intersect each other

Connection
’7 Minirurn Gap Maximurn Gap

|E|.E|1rnm E |D.05mm E

3

Copyright DASSAULT SYSTEMES
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Surface Design

EXERCISE BOOK

Do It Yourself (4/6) Student Notes:

¢ Perform a Full analysis and modify the color scale display.
4 Select the Full button

# The full Connect Checker window is displayed. You can display the color scale
window by clicking the color scale icon .

The values set during our Quick analysis are maintained.

Connect Checker 2=l Conrect Checker 21|
— Elemarts r— Elzrments
Jource:  [E——. @l B - -icricnis Lﬁ|
Target: B Target: [ha g2 ection @
INI.I sele i EI _I Connect Ch _ Inlﬂ
_ —Twpe ————————————————
Type

J J J g sarface(s) O Curvels) 3 g J d surfacelsi U Cuve(s)

3 Connedion(s; 3 Conneckicnis)
@ Bourdary O Projection @ Boundary O Projection

Quic@ quick [ F

- ao | = .ﬂmplltude
I@ |
— Jisplay
| | I illle I ‘
— Conneckion el
Minimum Gap Maximur Gap MinimJm Gap Mazimum Sap _

||:| 01nm E ID.DSmm E ‘ | j0.0trm [ [0.05mm =] | Min vagzeg

r—Ilurnalion ———— —Discretlzation ——————— —Informasion —————————— —Diseratization ————— WMax Vaﬁe?a?deg
Gl | | i
| | Gl | | ’71 ! I!!!!!! =i | 7 Tl | hef ) by ] Auto Min Max

—Max Deviation —Max Deviation
GC:0,01%9mm G2:99.63 G0:0.019mm G2;9%,60
G1:11.787deg G3:178.3¢4deg G1:11.757deg G3:1178.344deg

@ oK I ﬂCanceII

@ oK I JCanceII am
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Do It Yourself (5/6)

¢ Tangency deviations are displayed with different colors using the scale values in
the color scale window. Currently 2 deg is maximum value.

¢ All connection areas with tangency deviation greater than 2 degrees are shown in

purple.

¢ You will see the analysis results in various display mode by using different
options like ‘Comb’ and ‘Information’.

# Click the Comb box in the Connect Checker window
# Also, click the Automatic dial to activate automatic scaling of results

Quick. | Full I

a0 [SL ez [ G3
s - wd | 20

E — Display

AfE

=L

@ — amplitude
IDD

i —Conneckion
Minirum Gap

[0.00mm  f&

Maximum Gap
f0.05mm 24 ‘

i
| —Informakion ———————

L A
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Comb

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK

Do It Yourself (6/6) Student Notes:

« Click the Information box to identify the location of maximum and minimum
deviations

#=11,787dag)

Discretization 1
|
’7!!! ] ity 1
I

v In=0 7 19deg

¢« Click OK to save the Connection Analysis in the tree for later use.

-- Free Form Analysis.1
[*?*}Surhce Connection Analysis.1

ﬂ Part used: Using_Tools_Surf_Check_End.CATPart

Copyright DASSAULT SYSTEMES
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Master Exercise: Mobile Phone

In this exercise you will create ‘Mobile Phone' model using the tools of
Wireframe and Surface Design workbench.

&= Mobile Phone: Presentation

& Mobile Phone (1): Creating Wireframe Geometry

&= Mobile Phone (2): Creating Basic Surfaces

= Mobile Phone (3): Trimming and Joining the Body Surfaces
= Mobile Phone (4): Creating the Part Body

= Mobile Phone (5): Modifying the Geometry

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Surface Design

Mobile Phone

Master Exercise Presentation

‘ 65 min

« In this exercise you will build Mobile Phone
body using Wireframe, Generative Shape
Design, and Part Design Workbenches.

¢ Here you will first create all the necessary
wireframe elements.

¢ After that you will create surfaces from these
wireframe elements

« Then you will perform operations on these
Surfaces to get a single homogenous surface.

« Using this surface you will create a part from it.

¢ You will finally optimize your design by
modifying some of its specifications.

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK
DeSign Intent: MObiIe Phone Student Notes:

The top portion is
larger than the
bottom portion to
accommodate the
display panel.

Ergonomic and
stylish design

All the final
surfaces are in
tangent continuity

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Student Notes:

Design process: Mobile Phone

L !
el
\ 2
Q Create the Basic J

Create the
Wireframe
Geometry

Surfaces

Trim and Join the
Surfaces

=

Create the Part
Geometry

5
? Modify the Geometry ]

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Mobile Phone Stugent Notes

Step 1: Create the Wireframe Geometry

. 15 min

In this step you will create the basic wireframe
elements.

¢ Create Points

« Create Splines y

¢ Create Projections . »
¢ Create 3D Circles B

Points

Circle

Copyright DASSAULT SYSTEMES
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Do It Yourself (1/4)

m Load the part “Mobile_Phone_Step_1_Start.CATPart”

« You have been provided two Guide curves to help you to build the exercise

¢ Insert a Geometrical Set “Wireframe”

« Create five wireframe points in it with following specifications:

-

»

&

3

Guide Curve 1

L2

[

Point.1 — §

Copyright DASSAULT SYSTEMES

Point.1 (0,0,9)
# Point.2 (40,0,7.5)
+ Point.3 (60,0,6)
# Point.4 (80,0,5.8)
Point.5 (90,0,5.8)

ide Curve 2

*

|

1

Point.2 Point.3 Point.4 Point.5

Foint bype: ICDDrdinates jgj
i |Dmm E
R lem E
= |9mm E
Reference

Fuint: Default (Criging

Axis Systenm: iDeFauIt (Absolute)

Comeass Location I

@ ok @ cancel | |E7Fre
_’ ance_]

-

3

*

N

@ Part2

— <= xy plane
— <=7 yz plane
— <=7 zx plane

— PartBody

& Guide Curve 1
& Guide Curve 2
Wireframe
* Point.1
* Point.2
* Point.3
* Point.4
= Point.5

="

44470 T

=~ =l Elements_to Solve_the_ Exercise

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK
Student Notes:
Do It Yourself (2/4)
« Create a spline passing through these five points
« Select tangent directions for point.1 and point.5 as X axis
¢ Project Guide Curve 2 on ZX plane R
Paints | Tangents Ciir. | Tensinnsl Curyvatire Dir, I iZurvakure
Paoint.1  Direction
) Paint.2
Olgtl Pait.
Paint. 4
Paint.5  Direction
o / oo
o @ pdd Point After O Add Point Before ) Replace Point
o 1 izeomektry an sUppork INL‘. selection
oIS [ close spline
Constraint bype; |Explicit j
Tangent Dir, Iﬁ Tangent Tension ID_E
. Curvabure Dir, Im Curvature Radius I Grmm E
Spline S
Remoyve Point I Remove Tgk. I Reverse Tk, I Hemove£ur, I
Hide parameters << I
@ 0E T & cancel I Preview ]
-
20 =15 Wireframe |
Projection type iNc-rmaI j E T_ = Point.1 E
Projected: |Cetils/-eliTa-Re E - . Point.2 E
2 Support: |z plane E i" = Paint.3 i
E : ; Near.est solution i L_ = Point.4 i
g rmonthing ! | H
'::, @ fone ) Tangency O Curvature E *_ = Point.5 |
< k : T
% & cancel | preview | E *‘,’“:' Spllne 1
£ L i f—_'; Project.1
g projection
o
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Do It Yourself (3/4)

« Create a sketch “profile” in YZ plane as shown

20.76867

Copyright DASSAULT SYSTEMES

This dotted line is tangent
to the arc

EXERCISE BOOK

Student Notes:
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Do It Yourself (4/4)

« Create a 3D circle using ‘Center and Radius’ option. Create the circle center using
contextual menu (70,0,0).

« Create another 3D circle using ‘Center and Radius’ option. Create the circle center using
contextual menu (20,0,0).

4 Start Angle = 0 deg and End Angle = 45 deg. Rest other specifications are same as

the first circle.

s

Circle tvpe II:f:ntar and radius

Zé

Center: | Pairt. B

=

Suppait; I Wy plane

R adius: II?UTII'I'I E

|:| Geomety o1 suppoit

x “—— Circle.2

E Load the part “Mobile_Phone_Step_1_End.CATPart”

Circle.1

Copyright DASSAULT SYSTEMES

Rlcle

— Circle Limitations ——

Start; I1 35deg E

——Parameters for Circle.1

e

[
=
5
0]

[

i #
o
2 2
3 3
.
[0 R Y

7

' [ ‘= Project.1
*ﬁ@ Profile

ir‘(::l Circle.1
- Circle 2

EXERCISE BOOK

Student Notes:
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Surface Design

Mobile Phone

Step 2: Create the Basic Surfaces
. 20 min

In this step you will create the basic Surfaces from
the wireframe elements created previously to build
the part.

« Create Sweep Surfaces
¢ Create Blend Surfaces
« Create Extrude Surfaces

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Do It Yourself (1/3)

Load the part “Mobile_Phone_Step_2_ Start.CATPart”

« Create a geometrical set “Surfaces”
« Create a explicit Sweep using two guide curves in this geometrical set. Sweep the “Profile”

¢ Extrude the Spline.1 by 10 mm. Use ZX plane as direction.

along “Guide Curve 1” and “Guide Curve 2”.Use “Profile” extremities as anchor points.

Rename this as “Side”
- Archor point 1

(rm = === e e e e e rofle

Copyright DASSAULT SYSTEMES

Swept Surface Definition I el |
Profile bype: Ig ‘q-‘!;,-:= @

Subtyvpe: IWith bwo guide curves ll
& Frofile: :;

Guide curve 1 Im
Guide curve 2 W
- Bnchor poink 1: Frm;x?_
- Anchor point 2: mﬂ—

Anchor point 2

Cirection: |zx plane

— Extrusion Limits
Lirnik 1
Type: IDimension

Extrude

Dimension: | Omm
Lirnit 2
Type: IDimension

BB «] | ERlpq

Dimension: | 10mm

Reverse Direction I

@ oK I & cancel | Preview |

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK
Student Notes:
Do It Yourself (2/3)
« Create a blend surface between spline and Guide Curve.1. Rename it to “Top”
« Create another blend surface between projected Curve and Guide curve.2. Rename it to
“Bottom”
fBlend Definition 2(x|
i First curve:  |Spline. 1
i First support: |Extrude.1
i Second curve: (eI CRMNEY- TOp Blend surface
E Second suppork: Mo seleckion :>
i Basic | Tension | Closing Poinks |C0u€ 1| >|
i First continuity: ITangency j
i [ Trim First suppart
| First tangent borders: oth extremities 7] |
CET—
 First curve:  [Project 1 Bottom Blend surface
E First support: INn selection :>
% i second curve: | Guide Curve 2 cond Clrve
% i Second support; IND seleckion
g ______________________________________________
3
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Do It Yourself (3/3) Student Notes:

¢ Extrude Circle.1 and Circle.2 with following specifications:
+ Limit1 =20 mm
# Limit 2= 20 mm
# Direction = XY Plane

Extrude.2 _@ Side |
i #-=" Extrude. 1
— = Top |
— o= Bottom |
== Extrude.2
%" Extrude.3

=
-

Extrude.3

Copyright DASSAULT SYSTEMES

ﬂ Load the part “Mobile_Phone_Step_2 End.CATPart”
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EXERCISE BOOK

Mobile Phone Stugent Notes

Step 3: Trimming and Joining the Body Surfaces
. 15min

In this step, you will perform operations on the
surfaces that you have created to get a single
uniform surface.

« Create Joins
« Trim Surfaces
¢ Cerate symmetrical surfaces

Copyright DASSAULT SYSTEMES
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Copyright DASSAULT SYSTEMES

i |

.»4 Load the part “Mobile_Phone_Step_3_Start.CATPart”

Do It Yourself (1/3)

¢ Insert Geometrical set “Operations”

« In this set create a Join between “Side”, “Top” and “Bottom” surfaces

« Trim this Join and Extrude.2 (Extrusion from circle.1)

Join Definition 1 2]

Elements Ta Join

Add Mode | Remove Mode I

| Sub-Elements To Remove I

[I check tangency S Check connexity [] Check manifold
[ Sirplify the: result

] Ignore erroneous elements

Merging distance ID.DDlmm E
[ angular Threshald IIJ.Ed-':g E:

@ oK I @ cancel | preview |

T

Made: |5t andard = |

— Ttimmed elements

Jain, 1
Extrude,z

fddar | L Eefore |

REmEyE I Replace I
—— .y

Join

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK
Student Notes:
Do It Yourself (2/3)
¢ You will Trim the previously trimmed surface with Extrude created from second circle.
« Create symmetrical surfaces from Trim result using ZX plane.
e 2%
i Mode: I:-'tar.u:lard ;I
|~ Trimmed elements
i (I Trim. 1
i ||Extrude.3
A et | A bikie |
E Hemove Feplace I
E Other side | next element I
O e, other side L orevious element. i
® Element:  |Trim.z (i
B
'u;, Feference: |zx plane
E HideShaw initial elemert |
<
% @ cancel | Preview |
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EXERCISE BOOK

DO It YOUI‘SG" (3/3) Student Notes:

¢ Join this Symmetry with Previous Trim.

Join Definition [ 2]

—Elements To Join

Add Mode Remove Mode

Parameters |5ub-EIementsT0 Remove |

[ check tangency 'S Check connexity [ Check marifald
[ simplify the result

fi] Igrnore erroneous elements

Merging distance m

(1 angular Threshold |oi5den

@ ok | @ cancel | preview |

Copyright DASSAULT SYSTEMES

Load the part “Mobile_Phone_Step_3_End.CATPart” =% S e !
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Mobile Phone

Step 4: Creating the Part Body
. 10 min

In this step, you will create the Part from the
surfaces you have created, by accessing the Part
Design Workbench

« Create a Closed part from a surface
« Apply Fillets

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK
Student Notes:

Do It Yourself (1/3)

Load the part “Mobile_Phone_Step_4_ Start.CATPart”

« Shift to Part Design Workbench through Start > Mechanical Design > Part Design

¢« Close the Joined surface using CloseSurface command

« Apply a Variable radius Fillet as shown

COhject to close: |J|:||n 2
. i & Cancel l
Fillet value = 2mm

E ¥ariable Radius Fillet Definition

| Radius: |4|'ﬂ|'ﬂ

i Edgels) to fillet: 2 elements

E Propagation: ITangency
g Yariation
E E Pairts: |4 elements
g | Wariation: ICubic
Fillet value = 4mm
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EXERCISE BOOK

Do It Yourself (2/3) Student Notes:

¢ Apply a edge fillet of 2 mm on four edges as shown
¢ Apply another edge fillet of 2 mm on two edges shown

Edge Fillet Definition 2] x|

Radius: I 2mm

Chijectis) ko fillet: EREENE S

Propagation: ITangency

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

DO It YOUI‘SG" (3/3) Student Notes:

« Your result should be as shown

¢ CloseSurface.1

i/ EdgeFillet.1

&y EdgeFillet.2

&y EdgeFillet.3 |
*‘@ Elements_to_Solve _the Exercise
*‘@, Wireframe !
*‘@ Surfaces

i‘@ Operations

Copyright DASSAULT SYSTEMES

Load the part “Mobile_Phone_Step_4 End.CATPart”
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EXERCISE BOOK

Mobile Phone Student otes:
Step 5: Modify the Geometry

. 5 min

l'"l """"""""""

f‘ = Point;

In this step you will Modify the overall Shape fv- = Point.
of the Part by changing the parameters of ' - -
the 3D reference elements. La | E'Ql_ﬂ; Local Update
: Replace. .. P :

¢ Edit the values of the 3D reference elements

i Definition. ..
¢ Study the impact of these modifications m

i [ ) Deactivate

Foint bvpe: ICDDrdinates ﬂ @l

Y= |4Dmm

=
V=|Elmm @
=

Z= |?.5mm

Reference

Paint: Ciefault (Origing

Axis System: iDeFauIt (Absolute)

Comeass Location I

@ oK I @ cancel | Preview |
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Do It Yourself

i |

.»4 Load the part “Mobile_Phone_Step_5_Start.CATPart”

« Modify the position of Point.2 used for creation of Spline.
« Change its X and Z Coordinates.The New co-ordinates (39,0,8.5)

Before Modification @

[Point Definion

E Paint bype: IEDnrdinates
—

___________________________________________

After Modification

g |

Copyright DASSAULT SYSTEMES

ta1 To see Final Part Load the part “Mobile_Phone_Step_5_End.CATPart”

EXERCISE BOOK

Student Notes:
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