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Wireframe: Create 3D curves / lines/ points/
plane

Surfaces: Create surfaces

Operations: Join surfaces, Split & Trim
surfaces, Change the 3D positions of surfaces,
Fillets...

Replication: Pattern, Powercopy...

Analysis: Connection analysis, Draft analysis,
curvature analysis...

Surface-based Features: (On Part Design
Workbench), create a solid from surfaces,
modify the solid by a surface...
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Generative %
Shape Design |

Point (Create a point in the 3D space) wireframe 2l
L. /ol BR8] 08,

Y y
T}'T'U DU SCI Pll on - Point bvpe: ICnnrdinates j
&

Point by , T , , . = on curve
Coordinates Create a point by defining its coordinates in 3D. P rc,n olane
Point =1 on surface

oint on a , , , Circle | Sphere center
Curve Create a point on a curve at a distance from a reference point. o= me et sy

{Between
Point on a . . . Reference
Plane Create a point on a plane at a distance from a reference point. E Befault (OHain)
Point on a Create a point on a surface at a specified distance and fixis System: |Default (Absolute)
Surface direction from a reference point. .
| @ 0K I @ Cancel | Preview |

Point at a Circle/Sphere  graata a point at the center of a circle/Sphere.
Center
Point Tangenton a Create curve tangent points for a specified direction.
Curve
Point Between Two Create a point between two existing points using a ratio value.
Points
E“imﬁ Spacedona - create several points equally spaced on acurve

urve
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Generative %
Shape Design |

Extremum (max or min point)

Extremum (create an extremum element (point, Wireframe kS
edge, or face), which is at the minimum or | '_/_s| Z &) -@_| O A
maximum distance on a curve, a surface, or a .
pad, according to given directions. ) .
e
_ Extremum Definition 2 xl
action
EEmELE |Mo selection
Directiun:lND selection @ Max () Min
action -Dptifzunal directions
_ _ CEHey 2:|I'~.I|:| selzction @ Max O Min
e DoCh 3:|I'~.In:| selection @ Max ) Min

Oirection 3

@ ok | [@EaneEr] previen |
—
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Line (Create a line in the 3D space)

Type

Geometry

Line

Generative

Shape Design

Wireframe B

|« /olane 08

Description

Line Between Two
Points

Create a line between two selected points.

Line from a Point
and Direction

Create a line based on a reference point and a
specified direction.

Line at an Angle or
Normal to a Curve

Create aline at an angle to a curve that passes
through a point.

Line Tangent to
a Curve

Create a line tangent to a single curve, a point and
a curve, or tWo curves.

Line Normal to a
Surface

|

\%\

/
//‘

Create aline normal to a surface at a selected point.

Bisecting Line

Version 1b- Feb07

e

Create a line that splits the angle between two
lines into equal parts.

A-5

@ Ok
—

Line Definition

5

Line tvpe :IF‘Dint-Pn:nint

Foink 1:

Paint-Direction
anglefMormal to curve
Tangent to curve
Mormal to surface
Bisecking

Foinkt 2:

Suppork:

Start:  fomm

Up-ta 1: |Mo selection

End: PITIITI

Up-to 2 |Mo selection

Length Tvpe
@ Length O Infinite Start Paint

() Infinike ) Infinite End Point
[ Mirrored extent

I W Cancel I

Presvien I
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Plane

Plane (Create a plane in the 3D space)

Type Geomeltry Description

Offset Plane D Create a plane parallel to a reference plane offset
at a distance.

Parallel Plane

through a Point

N

Create a plane parallel to a reference plane
through a point.

Plane at an
Angle or Normal
to a Plane

Create a plane at an angle to a reference plane
based on a rotation axis.

Plane through 3
Points

Create a plane passing through 3 points.

Plane through 2
Lines

Create a plane passing through 2 lines.

Plane through a
Point and a Line

Plane through
a Planar Curve

Create a plane passing through a point and a
line.

Create a plane passing through a planar curve.

Plane Normal to
a Curve

Create a plane normal to a curve at a specified
point.

Plane Tangent to

Create a plane tangent to a surface passing

a Surface through a specified point.

Plane by an Plarw Lyl Create a plane by defining the components
Equation AltBHCI= D of the equation of the plane.

Mean Plane Create a plane defined as the mean through 3

through Points

or more points.

Plane Spaced
Between 2 Planes

Version 1b- FebU/

W

Create several planes spaced equally =
between 2 selected reference planes.

A-6

Generative
Shape Design

Wireframe ]

|- Z=)an8 08,

21|
|’

Plane Definition

Plare bype: IOFFSEI: fFrom plane

Reference: |parallel through point
anglefMaormal to plane E

Through three points

Through two lines

Through point and line

[ repeat g Thraugh planar curve
Maormal o curve

i Tangent to surface
o Equation —I
Mean khrough points

Cffset:

Reverse D

Written by Dickson Sham
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Generative %
Shape Design |

Projection onto a support

Projection (project one or more elements
onto a support. The projection can be normal
to surface or along a specified direction.) -’ -

\

Normal to surface ﬁ\

Projection Definition 2 x|
Projection bype @ |along a direction j

Mormal

Projected: |Eite &long a direction

Suppork: |E:x:trl.||:|e.1

i Direction: Ix}.-' plane
(] Mearest solution
. . Smoothing
Along . dlreCtlon @ rNone O Tangency () Curvature
ertical
) am @ 0K I & Cancel I Presviem I

A-7
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Senerative m &7
Combine Curves

Combine Curves (create a curve resulting

from the intersection of the extrusion of two wirchame
| . = _
curves. ) ﬁ&i@ @_L &
=
o i
% A 3D resultant il ]
D\ Curve Combine type ; |Along directions j
Curvet: [
Curve2:  |Sketch.z

Directionl: QgE==esy]

Direction: |N|:| selection

[d Mearest solution

ok I ] Caru:ell Prewviey I

A-8
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They can be closed or open.)

Version 1b- Feb07

Reflect Line Definition x|

Support:  SglEEEn

Direction: |zx plane

Angle: I';Ddeg =
[ Mormal
[] Repeat object after 0K

@ 0Ok I =] Cancell Presiew ]
-

Reflect Line

Reflect Line (create curves for which the
normal to the surface in each point present
the same angle with a specified direction.

Generative b
Shape Design

A-9

The normal of surface
at all points along the
curve is 38deg from
the vertical axis

Reflect Line Definition

Support:  EEeiE s

Direction! |zx plane

Angle: I38deg =)

& Mormal
[] Repeat object after Ok

@ oK _I - Cancel] i Preview  :

Written by Dickson Sham



CATIA V5R16 Generative Shape Design
Generative
Shape Design b
Intersection

Intersection (create wireframe geometry by
intersecting elements.)

Wireframe

Intersection curve
between two
surfaces

Intersection point between
a curve and a surface

Intersection curve between
a surface and a solid

A-10
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Generative
Shape Design »
Parallel Curve

Parallel Curve (create a curve that is parallel
to a reference curve.)

Offset the curve on the
_surface (The resultant

still on the surface)

Parallel Curve Definition ﬂlj_

Curve:  [Project.1

Suppart: [Sweep. 1

Constant: m E Law, .. l
Paint: INo selection

—Parameters

Parallel mode: Euclidean 2 I
Farallel corner bype: |Sharp "I

— Smoothing

We have a curve lying on
the surface

@ Nane O Tangency () Curvature

Reverse Direction I

[ Bath sides
[] repeat ohject after OK

- @ oK l aCancell Presigw I

A- 11
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Generative &
Shape Design

Corner

wireframe i

Corner (create a corner between two curves)
/.2 8880

Corner Definition 7| x| @
Corner Type: |3D Corner j '“"'ri

4 Carner On Yertex

Element 1: {3 Seaey]

L] Trim element 1

Version 1b- Feb07

If several solutions may
be possible, click the
Next Solution button to
move to another corner
solution, or directly
select the corner you
want in the geometry

A-12

Elemnent 2: |Mo selection

[ ] Trim elemert 2

Direction: |I'~.In:n selection

Radius: I a2mrm

ek Solukion I

@ oK I - Cancell Freview l
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Senerative n &7
Connect Curve

Connect Curve (create a connecting curve wireframe

#l
between two curves. )

I« /olanel o
®

Connect bvpe Ir'-.lnrmal j
— Firsk Curwve:
Point:

|Sketch. 1iWertes, 1
CUrve: [sketch.1
CD”ti”Uit?:lTangency vI
Tension: F E

Reverse Direckion I
—Second Curve:
Foink:

Point-continuous,
tangent-continuous or
curvature-continuous

|Sketch, 2ivertex.2

Curves  [oketch.z

——Point-continuous, Cnntinuitv:m
tangent-continuous or Tension: | =]
curvature-continuous

Reverse Direckion I

L] Trim elements

[ @ oK & Cancel Previ
The curvature in the | ancel | Preview |
middle can be

controlled by tension A- 13
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Generative %
Shape Design

Spline Curve

Spline Curve (create a 2D/ 3D spline curve) wireframe El
l. /o 28808

Spline Definition il EI @
@
Sk
12

s
G o Painks | Tangents Dir. | Tensions | _urseature Dir, | _ureaby -

Poink. 1
Point. 2
Point. 3
Foink. 4
*. J Paint,5

T Paint. & =

4

@ gdd Paint after ) Add Paint Before () Replace Point

L] Geometry on suppork |N|:| seleckion

[ Close Spline
T L o
Remowve Poink I Eemoye Tgt, I Heverse g, I Hemoye Cur, I

We can create an
additional line to define /

Show parameters == I

@ Ok I - Cancell Presvism I

the tangent direction at
a point.

A- 14
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Generative %

Shape Design
Helix (create a helix curve like a spring) wireframe _I‘

.

First Create a point
and a straight line

Crientation: ICnunterclockwise

Starting Angle: Pdeg

ke (R B [

Radius variation
W Taper Angle: Pdeg E Way:llnward j

) Profile: IN:: selection

@ oK _] - Cancelj Preview J

(Optional)

Follows a profile
_\ / A- 15
Version 1b- Feb07 Written by Dickson Sham
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Generative %
Shape Design |

Extrude

Extrude (create a surface by extruding a Surfaces x
profile along a given direction) lemenae
(D
Partl e L] @
g ol
2= 7 plane
@PartBndy =
"'-"fgﬁﬁﬂmﬁttﬁ Jet.d
I@:E t 1
- E If the profile is
planar, the
e direction will be
;rii);t;usion Lirnits ItS normal by
s [pimension = default. But you
pi =l can change it to
Type: [Dimension 2 other direction.
Dimension: |1 Lririy
Reverse Direckion I
@ oK I < Cancell Preview I

A- 16
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Generative &
Shape Design

Revolve

Revolve (create a surface by revolving a Surfaces S
planar profile about an axis) ROV BBw

Remark: The axis must be a straight line.

¥ Partl

= ey plane Sketch.1
= vz plane

— .z plane

"‘ﬁ] Parameters

-@ PartBody

I"g Geomekrical Set, 1

f— * Paint.1

®- - Paint,2

|‘,"" Line.1 KX
[ sketch.1

Line.1 \

2l x|
Profile: [Sketch.1
Revolution axis: [Line-1
angular Limits
Angle 1; M E
|;nglc 2: |18I3deg E

@ K l - Cancell Presiew l
-

A- 17
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Generative b
Shape Design

Offset (create a surface, or a set of surfaces,
by offsetting an existing surface, or a set of
surfaces)

| I
. Distancﬁ
5

Lirface

A-18
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Generative &
Shape Design

Sweep Surfaces

Sweep (create a surface by sweeping out a lemomae
profile along one or two guide curves)

Circular Conical

Sweeping an Explicit profile EXp"C'it Line ‘ :

- With reference surface (optional) | - Swen: Suice Dok Y S 21|
- With two guide curves (optional) Al . proiecvoe: o [vF & |
- With pU”|ng direction (OptiOnal) . Subtype: |Two limits |

(We can use the above three options to
control the profile orientation)

; Guide curve 1: Rl Slaalay]

Guide curve Z: |N|:| selection

N

Guide Curve r

S | Y ey |

Sweeping a Linear profile
- Two limits We first create a
Limit and middle guide curve (4 Jines)
With reference surface
With tangency surface

With reference curve

With two tangency surfaces

With draft direction

hen create a draft
surface by sweeping an
inclined linear profile
along a guide curve

A-19
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Generative
Shape Design

Sweep — Con't

Sweeping a Circular profile
Three guides

Two guides and radius

Center and two angles

Center and radius

Two guides and tangency surface

One guide and tangency surface

Sweeping a Conical profile
Two guides

Three guides

Four guides

Five guides

Version 1b- Feb07

Swept Surface Definition 7 x|
Profile tvpe: @‘ # i d Itﬂ}
Subkype: IThree guide curves j

Guide curve 1; (EREEE Ay

L' Tangency': |N|:| zeleckion

Angle: ID':'E';I Law. .. I
Guide curve 2: Mo seleckion
Last guide curve: |Mo seleckion
L_’ Tangency: INn:u selection
A- 20 Angle: I':"jE';I Law. .. I

Written by Dickson Sham
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Generative b
Shape Design

Fill

Fill (create a surface to fill the opening —_—
among a number of boundary segments)

We can specify the desired continuity type
between any selected support surfaces and
the fill surface (Point, Tangent or Curvature

The four ¢ points must .
be tangent-continuous or continuous)
curvature-continuous

Passing through a

Fill surface Definition ed pOint (Optional)
Boundary:
CLryed Ipass"-@ DOIF‘It Mo | Curves | Supports |

1 Join.1 Extrude. 1
2 Conneck, 2
3 Join2 Extrude.2
4 Conneck, 1
Addafter I Replace Remove
AddBefore l REEIaceSuEEnrt I RemoveSuppart I

'C':""ti""-'it'?"':ITangent - I

Passing poink: |P|:|int 5

Support SU rface [ planar Boundary Cnly
Support Surface @ oK I & Cancel l Freview I

Version 1b- Feb07 Written by Dickson Sham



CATIA V5R16 Generative Shape Design (s;:::;a[t’t;g“ &
Multi-sections Surface

Multi-sections surface (create a surface by surfaces D

sweeping two or more section curves along an | & @ e a %
. . : -5 -

automatically computed or user-defined spine. The 2 S 2 U

surface can be made to respect one or more guide

curves. )

= Multi-sections Surface Definitio ed |

Mo | Secti | T t | Clasing Point | :
T CLGLAR Further con’FroI point-
2 SketchS point matching by

“manual coupling”

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

Guu:les Spine | Caoupling |Relimitat§ 1|h
Mo | Guide | Tangent | -
1 Guide. chiont

Guide. 2

REEIace I Remoye I fdd

— Smooth parameters

L] Angular carrection : I':'-5'2|E';I N

o

[ ] Deviation : IU-D':'ll'I'"TI

@ or | @cacal | Ereview | Zhe Kl

A- 22
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Generative &
Shape Design

Blend (Create a surface between two
wireframe elements or surface edges)

First curve: IExtrude. 1iEdge.1

First suppork: IExtrude.l

Second curve: |Extrude.2'|,Edge.2

Second support; (SO

Basic | Tension | Closing Points |C0u§ 1| 3

First conkinuity: ITangency j
[ Trim firsk suppart
econd Curve
s First tangent borders: IBoth extremities 'l
ﬁecond Supp Second continuity: ITangency j

Firsk curwe:  |Extruds. 1Edge. 1

[ im second suppork

Second tangent borders: IBoth extremities 'l

Reelace I Remove I Reverse I
@ oK W& Cancel

First supporkt: |Extrude.1

Second curve:  |Extrude.2\Edge.2

Second suppork: SR

Easic | Tension | Zlosing Poinks |C0uﬁ: 1|>

Firsk kension: Second tension:
[ Default [ pefault

ICDnstant j IConstant j
Ti: m E Ti: F.S E
T2: Il E T2 |1 E

cond Curve

65ec:ond Suppo

Feplace I Bemaye ] fleverse ]

@ oK & Cancel l Presvigw l

A- 23
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Shane Docign &7
Join

Join (join surfaces or curves as one element) ]

% Partl
oy plane
~ewz plane
otz plane
ﬁParameters
@ PartBody
¥ Geometrical Set. 1
E Sketch. 1
-2 Extrude.z
tfix-:' Parallel.1
7 Paint, 1
t Paint.2
<7 Line, 1 % Part1
-4{”- oty plane
vz plane
sz plane
ﬁparameters
@ PartBody
¥ Geometrical Set.1
E Sketch, 1
-2 Extrude.z
t- 7 Parallel 1
& Extrude.3
* - Paink.1

* Paint.2

The two original surfaces
are hidden; a Join surface
is created

A- 24
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Generative %
Shape Design |

Split & Trim

Sp'lt (split a surface or wireframe eleme_nt by 5
means of a cutting element. You can split a | e

wireframe element by a point, another

wireframe element or a surface; or a surface @ Spi

by a wireframe element or another surface. ) i) .

Cutting Element
Original Result by
/ “Split”
Element to Cut
Result by
_ , , “Trim”

Trim (trim two or more surface or wireframe

elements)

A- 25
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Generative &
Shape Design

Boundary

Boundary (create the boundary curve of a
surface)

Eﬂﬁﬁﬂﬁﬂlllllll A

Mo propagation Tangent continuity

Point continuity Complete boundary

Boundary Definition

Propagatian type:

surface edge:  |Surface.l

Lirnit1: IND selection I We can Se|eC'[ I|m|t
LirnitZ: | M selection pOintS to I|m|t the

_— [~ ] Cancell Preview I boundary

A- 26
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Generative b
Shape Design

Extract

Extract (extract from elements (curves,
points, surfaces or solids)

kS
7] "lm- .@ﬁg ;%

Only Selected
surface

Only tangent
surfaces are
[ — selected

Show parameters > I
@ ok I & cancel | preview |

Propagation type: (L

Element(s) ta extract |l =il

Support : [rg selection

Propagation type: | LEIyNge: ity

Element(s) ko extract [l

Suppart ; [N selection
[] complementary mods
[ Federation

Shaw parameters = I & o tLre Di T t\/ (0 e
Lirvatre Discondnun g
& oK I @ Cancel | preview |
—

All surfaces are
selected

Propagation type:ICurvature conkinuiky

Propagation type:IPnint conkinuiky

Element(s) to extract Esla=5l= a8 =1y

Suppart : [o selection

Support ¢ [fo selection

[ complementary made [ complementary mode

DShFOE:eEr::;:‘etEI‘S =5 I For th i S Case ) th e eXtraCted DS:DBSB'::;T':EtEI’S el I

- S o] S| pee | A- 27 element mustbe acurve. o o s e e |

Version 1b- Feb07 Written by Dickson Sham
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Generative &
Shape Design

Bi-tangent Shape Fillet (create a shape fillet

2
between two surfaces) .

Smooth: a tangency constraint
is imposed at the connection
between the fillet surface and
the support surfaces, thus
smoothing the connection.

Tri-tangent Shape Fillet (create a shape
fillet between three surfaces)

A- 28
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Generative b
Shape Design

Edge Fillet (create a constant radius fillet
along the internal edge of a joined surface)

Select the edge of the
Join Surface

Suppoark: IJDiI‘I.l

Extremities: ISmDDth j
Radius: fzgmm k2

Object(s) ta fillet:

Propagation: ITangency j
[ Trim ribbans

IS Trim support

[are == I

T ) Cancel] Presvigw ]

A- 29
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Variable Fillet

Variable Fillet (create a variable radius fillet.
In this type of fillet, the radius varies at
selected points along a selected edge. The

Generative &
Shape Design

fillet surface is obtained by rolling a sphere,
which radius would vary, over the selected

edge. )

Create a point along
the edge before
filleting

Version 1b- Feb07

Yariable Radius Fillet Definition 2 x|
Suppork: |N|:| selection
Extremities: ISmu:u:uth j
Radius: I-M E
Edgeis) to fillet:  |{{l
Propagation: ITangencv j
[ Trim ribbans | _—

Paints:

‘ariation:

A Trim suppotk

[ra selection 4@/

ICubic j

Mnre>>|
- 0K l - Cancell Presyien l

After entering a
new value for
this point, we
have a different

A- 30 radius here

Click the box
and select the
point
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Generative b
Shape Design

Face-Face Fillet

Face-Face fillet (create a face-face fillet. i
The fillet surface is obtained by rolling a | 88 =~ g iy ﬂ
sphere, which radius is larger than the S =

distance between the selected elements,
between the selected surfaces. )

B — B »

Remark: This is a “Joined” Surface

We can add this fillet
between two faces that
are not touching each
other

v

A- 31
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Shane Dasign 17
Tri-tangent Fillet

Tri-tangent Fillet (The creation of tritangent 5
fillets involves the removal of one of the three | J
faces selected, as the fillet surface is BAAMUS
obtained by rolling a sphere, which radius is
automatically computed to be larger than the
removed surface, between the selected
surfaces.)

@_ﬁ@@@

A- 32
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Generative
Shape Design

5

Translate, R

Translate

Symmetry

Version 1b- Feb07

otate, Symmetry, Scale
A

Translate

Rotate
Symmetry
Rotate Scale

Affinity

Affinity

A- 33
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Generative
Shape Design &
Extrapolate

Extrapolate a surface boundary:

Extrapolate Definition | e |

Boundary: ISweep. 1iEdge.1

Tangent Continuity
— this will be a
straight edge

Extrapolated: |5weep.1
Lirnik:
Type: ILength j

Length: |4I3rnm =

[] constant distance opkimization

Epiboiino selection __—Tangent/Curvature
Continuity:

Exftremities: Tangent j
Propagation mode: |Mone j

L Internal Edges: |DeFauIt (Mone) @l
We can JOIn the _ﬂ.ﬂ.ssemble resulk

eX’[I’ap0|a’[ed (1 Extend extrapolated edges
surface with the @ ok | @ cancel |
original surface =~ S

Preview ]

Extrapolate a Curve:

Extrapolation without support

Extrapolation with a support

A- 34
Version 1b- Feb07 Written by Dickson Sham



CATIA V5R16 Generative Shape Design

=

Patterns

Rectangular pattern

S
:

'y Q,Q
PGES

Circular pattern

A- 35
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Generative b
Shape Design

Replication k|

Rectangular pattern
Circular pattern

User pattern

First create a sketch

with points
User pattern

Written by Dickson Sham




Senerative n &7
Connect Checker

Connect Checker (analyze how two surfaces
are connected )

Distance - minimal distance between two vertices Mex=38.647deg
Tangency - angle between two surfaces }
Curvature Difference (|C2- C1])/((|C1 + C2|) / 2)

Curve Connect Checker
(analyze how two curves are connected )

Distance - minimal distance between two vertices
Tangency - angle between two curves
Curvature Difference (|C2- C1])/((|C1 + C2|) / 2)

A- 36
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CATIA V5R16 Generative Shape Design ]
Shape Design 7
Draft Analysis
Draft Analysis

(analyze the draft angle on a surface)

(Remark: To view the draft result, we need to use the Shading

with Material mode.)

21x1
— Display
4 Calor Scale
L] on The Fly
STEPS: — Direction
1. Click “Feature Draft Analysis L E .In;il
2. Define the color scale (e.g. -1, 0, +1 deg) E.Ir;;nnt
3. Click the option “Compass” on the pop-up meg sl
4. Select all surfaces -
@ OK I 'ﬂCancell
=

A- 37
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CATIA V5R16 Generative Shape Design
Generative %
Shape Design

Create a New Geometrical Set

n Skark  File  Edit  Wiew

Window  Help

To CREATE a new geometrical set:-

- Select “Insert/Geometrical Set...” on the top menu o
- Click ok -:‘iF'artl LY Ordered Geometrical Set. .,
= o7 xy plane Sketcher s
= .~ vz plane Biis Syskem
(Remark: Provided that Hybrid Design is < 2 plane uireframe g
disabled, a geometrical set will be created 'E,%PE""EE‘DW = :
automatically when the first wireframe/ +> Geametical Soed
surface/ plane is created)
To MOVE a surface from One Geometrical Delete Del
Set to the other:- ParentsiChildren...
¢ Local Update
-Right-click on the surface to access the contextual Replace. .

menu Sweep. 2 object Definition. ..

(3 Deactivate

-Select “Change Geometrical Set...”

Change Geometrical Sek, ..

Eesel Properties

-Select the other geometrical set from the list of s
Destination Upgrade

A- 38
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CATIA V5R16 Generative Shape Design
Generative
Part Design Shape Design &

Split (by Surface)

Remark == (0l File  Edit Miew Inserk Tools  Window  Help
I nfrastructure |
: . #lechanical Design Bk part Design
The surface-based features (Split, Thick e 3~ pp———

LT PP R = R N [ 3 w

Surface, Close surface & Sew) are available
only on Part Design Workbench

Surfoce-Basen B

i O [

Split (split a solid with a plane, face or L\
surface )
fa¥ Partz
oy plane
/oy Partz oewe plane
ot wy plane oz plane
ez plane fﬁ]Parameters
oz plane -"Eg PartBaody
fﬁParameters 'ﬂ Pad.1
-@' PartBody [.. hetch.2
| *frads W sl
.__I_I;.r..'iﬁ-‘-.“Sk‘_BtCh'z "i‘[: Geometrical Set. 1
ﬁﬂ &~ Surfare,2

&~ Surface.2

A- 39
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CATIA V5R16 Generative Shape Design

Generative
Part Design &

Shape Design

Thick Surface

Thick Surface (add material to a surface in
two opposite directions or in one direction)

rwkThick surface
v plane
vz plane
L 2 plane
f‘ﬁparameters
= partBody
#- Shekch 1
"","e-}; G?Dmetrical Set.1
®-_ Extrude, 1

L

o Plane, 1

Thick surface
oty plane
vz plane
oz plane

f¢| Patarmeters

I"£ PartBody

£ # skebch 1

24 THEKSiFFaEe]
-8 Geometrical Set.1

t-:{" Extrude. 1

ot Plane. 1

Thicksurface Definition x|
First OFfset: me E

Second Offset:  [20mm

Object ko offset: |Extrude.1
Rewverse Direction I

1 & Cancel l Previsw l

A- 40
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CATIA V5R16 Generative Shape Design

'8 Close surface
oy plane
vz plane
ez plane
@Parameters
B partbiody
i’%} Geometrical Set. 1

f‘?; #%5kebch. 1

Sketch. 4

Extrude. 1
Extrude.?
Extrude. 3

f—
T
f—
f—
&= Extrude.4

“ i Trim. 1
£ A Trim. 2
T Trim. 3

B

Version 1b- Feb07

A- 41

Close Surface

Close Surface (Add material inside the
enclosed surface so that a solid is created)

Part Design

-f‘!iclcuse supface
= xy plane
= vz plane
. 2% plane
f‘ﬁa Parameters

""1;3; izeaometrical Set, 1
#05 Sheteh, 1

 Sketch.2

 Sketch,3

% Skekch. 4

- Extrude.1

'
f‘-,;'_ Extrude.?
f‘ "

£ Extrude.d
£ Extrude.4
ATrim. 1
<4 Trim. 2
e Thim. 3

-‘"f? PartBody
4o CloseSurface. 1

Generative &
Shape Design

Written by Dickson Sham



CATIA V5R16 Generative Shape Design

Generative
Part Design &

Shape Design

Sew Surface

Sew Surface (a Boolean operation combining a

surface with a body. This capability adds or
removes material by modifying the surface of the 20

solid.) N

A- 42
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CATIA V5R16 Generative Shape Design

Generative b
Shape Design

Exercise

Exercise 1

- Sweep/ Extrude/ Offset
- Blend/ Split/ Boundary
- Fill/ Join

Exercise 2

- Revolve/ Sweep/ Split
- Shape Fillet/ Extrude
- Symmetry/ Join

- Thick Surface

A- 43
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CATIA V5R16 Generative Shape Design

Exercise 1

No sharp edges along
the boundary

A

A
(1) Start/Shape/Generative Shape Design

(2) To make a Sweep surface:-

. Click “Sketch” icon and select yz plane

. Draw an arc (R500) with one end (0,0) as shown
in Fig.1

. Click “Exit” to complete

. Deselect Sketch.1

. Click “Sketch” icon again and select zx plane

. Draw an arc (R400) with symmetric endpoints as
shown in Fig.2

. Click “Exit” to complete A- 44

Version 1b- Feb07

300

Generative &
Shape Design

Section A-A

350

R 500

Fig.1

Fig.2

ap
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CATIA V5R16 Generative Shape Design
Generative b
Shape Design

Exercise 1 "

(Con’t) Prafile bype: I?i'ilﬂ
. ‘ y s Subkype: |YWith reference surface j
. Click “Sweep” icon i I

Guide curve: ISkBtch.Z

. Select “Explicit”’ as Profile Type
. Select Sketch.1 as Profile

. Select Sketch.2 as Guide Curve
. Click ok to complete

. Hide Sketch.1 & Sketch.2

Surface: |Default (mean plane)

Angle: Fdeg E Lavd, .. I
Angular seckor:  Previous I |1 14 [t I

(3) To make an Offset Plane:-
Click “Plane” icon

Select xy plane as Reference
Enter 160mm as Offset (upward)
Click ok to complete

(4) To make a sketch on the offset plane:-

. Click “Sketch” icon and select Plane.1
. Draw the Profile as shown in Fig.3
. Click “Exit” to complete

200 Fig.3
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CATIA V5R16 Generative Shape Design

Exercise 1

(5) To Project the sketch onto the surface:- Wireframe

. Click “Projection” icon | -
. Select “Along a direction” as Projection type

. Select Sketch.3 as Projected

. Select Sweep.1 as Support

. Select xy plane as Direction

. Click ok to complete

(6) To Split the surface:-

] Operatizns
Click “Split” icon
. Select Sweep.1 as Element to cut
. Select Project.1 as Cutting element
. (Click “Other Side” option to choose the outer portion)
. Click ok to complete
. Hide Sketch.3 & Project.1

(6b) To Offset the surface:-
Click “Offset” icon

. Select Sweep.1 as Surface
. Enter 6mm as Offset (Downward)
. Click ok to complete

A- 46
Version 1b- Feb07

Generative %
Shape Design |

Projection Del e |
Projection type Inlong a direction j
Projected: Ededaye]

Suppark: |Sweep.1

Direction: |[xy plane

o Mearest solution

Smoathing
@ rone ) Tangency O Curvature

@ oK I -l Cancell Preview I
[

Project 1

Support: [Default (None)
Elements ko remove: |Default (None) &
Elements tokeep:  |Default (None) &

[ keep both sides

[ Intersections computation
3 Automatic extrapolation
result: @ surface O Volume

surface: |Sweap‘ 1
Offset; fmm =

Parameters | Sub-Elements to remove |

Smoothing: None

Maximum Deviation: F Trm E

Reverse Direction

[ Bath sides
[ Repeat object after OK

@ oK I ﬂCanceII Previes W l

vvritten by DICKsSON Sham



CATIA V5R16 Generative Shape Design

Generative %
Shape Design |

Exercise 1

(7) To Create Two offset planes:- "EM Plane.3
. Click “Plane” icon & f ir:i:pll Plane.2 E
. Select zx plane as Reference Offset=160mm
. Enter 50mm as Offset (positive side) Ti 5‘*‘3““-3

. —._‘i; Project, 1
. Click ok to complete 72 St 1
. Click “Plane” icon again -5 Offset.1
. Select zx plane as Reference "f P'E":;F;t o
. Enter 230mm as Offset (positive side) rf Flane. 3
. Click ok to complete Lo Sl
(8) To Split Surfaces:- Operaticns |

Hide Surface Split.1; Show Surface Sweep.1 ] a0 =9 <3 i A2

. Click “Split” icon ————
. Select Sweep.1 as Element to cut Result of Split.3
. Select Plane.2 as Cutting element .
. Click “Other Side” option to choose the smaller portion Result of Split.2
. Click ok to complete
. Click “Split” icon again
. Select Offset.1 as Element to cut
. Select Plane.3 as Cutting element
. Click “Other Side” option to choose the smaller portion
. Click ok to complete A- 47
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CATIA V5R16 Generative Shape Design
Generative &
Shape Design

Exercise 1

Surfaces

Blend Definition

2]

(9) To Create a Blend:-
. Click “Blend” icon

First curve: |S|:|Iit.2'|,Edge.1

. Select the edge of Split.2 *as First Curve T B
. Select Split.2 as First Support . TEEE
Second support: |S|3I|t.3
® Se|eCt the edge Of Split.3 +as Second CUrVe Easic | Tension I Closing Points |Cou(: ﬂL
. Select Split.3 as Second Support gstw"“““itwlﬁngemv L
. i . Trirn first support
® SeleCt Tangency fOf FIrSt ContInUIty and Second Firsk tangent borders:IBoth extremities j
CO nt' n U |ty Second continuity: ITangency j
. [T 7rim second suppor
¢ CIICk Ok to Complete Sec-;nd tangent b:::lerts: IBoth exkremities "I

Reglace l BLEMovE | HEVErSE |
- & Cancel I Presview l
-

(10) To make a sketch on the offset plane:-

. Click “Sketch” icon and select Plane.1
. Draw the Profile as shown in Fig.4
. Click “Exit” to complete

A- 48 e 180 "
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CATIA V5R16 Generative Shape Design
Generative %
Shape Design |

Exercise 1

(11) To Project the sketch onto the Blend:- wireframe
Click “Projection” icon

. Select “Along a direction” as Projection type

. Select Sketch.4 as Projected

. Select Blend.1 as Support

. Select xy plane as Direction

. Click ok to complete

Projection type : I.ﬂ.long a direction j

Projected: =k

Suppart: |BIenu:I.1

Direction: |>q.f plane

d Mearest solution

smoathing
@ fone O Tangency () Curvature

@ oK I @ cancel | Preview |
ey

(12) To Split the Blend:- Operaliiy 4l

+ Click “Split” icon : o

. Select Blend.1 as Element to cut Cting elemerts

. Select Project.2 as Cutting element |

. (Click “Other Side” option to choose the inner e e ———
pO rtiO n) Other side |

. Click ok to complete prt :DFlt(Nm)Ht ione)

|
Elements to keep:  |Defaulk (None) EI

[ keep both sides

[ Intersections computation

. Hide Sketch.4 & Project.2

A pukomatic extrapaolation
A 49 Result: @ Surface O Yolume
- @ oK I &8 Cancel I Preview I
_ -
Version 1b- Feb07 written by Dickson Sham




CATIA V5R16 Generative Shape Design
Generative &
Shape Design

Exercise 1

(13) To Hide all constructive elements:-
. Hide all elements except Split.1 & Split.4

Operations

(14) To make 4 boundaries:-

2"d Boundar
(15t Boundary) y

1st Boundary

. Click “Boundary” icon

. Select “Tangency continuity” as Propagation type
. Select the edge as shown in Fig.5

. Click ok to complete

(2nd Boundary)

. Jlok Boundary ioon agan 212
. Select “Tangency continuity” as Propagation type N ot continaty 5
. Select the edge as shown in Fig.5 el ETRVEED

. Click ok to complete Limi

Limit2: Jrio selection

o | Cancell Preview l

A- 50
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CATIA V5R16 Generative Shape Design

Generative b
Shape Design

Exercise 1

(3" Boundary)

. Click “Boundary” icon again -
) ) Operations
. Select the edge as, shown in Fig.6
. Select the point * as Limit 1
. Click ok to complete
(4™ Boundary)
. Click “Boundary” icon again
. Select the edge as shown in Fig.6
. Select the point %>> as Limit 1
. Click ok to complete

(15) To Create a Fill:-

Click “Fill” icon 2=
o . Boundary:
Select Boundary.1 then Split.4 then S R |
Tangent ! BoEa,
oundary, plic.
. Select Boundary.2 then Split.1 then B ol
Tangent
. Select Boundary.3 then Split.1 then
Tangent
. Select Boundary.4 then Split.1 then Addafter | __ Replace Remove
y p e .ﬂddBeFareI ReplaceSupport | RemoveSupport
Tangent Cantinuity:m
. Click ok to complete Passing oint: o< cleion

[ Planar Boundaty Cnly

Version 1b- Feb07 - @ ok | @ cancel | Preview |




CATIA V5R16 Generative Shape Design
Generative b
Shape Design

Exercise 1

Join Definition A b1

Elements To Jain

(16) To Join surfaces:-

. Click “doin” icon
. Select Split.1, Fill.1 & Split.4
. Click ok to complete Add Modke | Removemods |
Paramneters | Federation | Sub-Elements To Remove I
" . [ check tangency & Check conmesxity [ Check manifold
] Ignore erroneous elements
Metging distance m
[ angular Thresheld P.Sdeg
" @ Ok l & Cancel l Prewiew l

Result: No sharp edge between
the step-down and the original
surface

END of Exercise.1
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CATIA V5R16 Generative Shape Design

Generative b
Shape Design

Exercise 2

(1) Start/Shape/Generative Shape Design

(2) To make a Revolve surface:-

. Click “Sketch” icon and select zx plane

. Draw an arc (R160) with one end (0,30) as shown
in Fig.1, which should be tangent to a horizontal
axis

. Draw another horizontal axis on x-axis (which will
be selected to be the axis of rotation later)

. Click “Exit” to complete

A- 53
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CATIA V5R16 Generative Shape Design
Generative b
Shape Design

Exercise 2

(con’t)

. Click “Revolve” icon

. Select Sketch.1 as Profile

. (Sketch axis will be selected as i =

Profile:

Sketch, 1

Revolution axis)
. Enter Odeg as Angle.1

Revalution axis: IDeFault (Sketch axis)

Angular Limits
. Enter 180deg as Angle.2 |;”g'“’lﬂdeg =
. Click ok to complete Aol 2 [igodeg =

@ oK ] - Cancel] Prewvie ]

. Hide Sketch.1 -~

B |

(3) To make the 2"d Sketch:-

. Click “Sketch” icon and select xy Plane
. Draw an Arc (R90) as shown in Fig.2
. Click “Exit” icon to complete

A- 54
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CATIA V5R16 Generative Shape Design

Generative &
Shape Design

Exercise 2

(4) To make reference planes:-

. Click “Plane” icon : yz plane
. select yz Plane =—F
\_
. then select the end point i\(of the arc
. (“Parallel through point” will be automatically
selected as “Plane Type”)
. Click ok to complete
21l
lane type: |Parallel through poin - .T‘u

. Click “Plane” icon again :Ftw Ilz plan: Hooe 1)
. select yz Plane Point:  [Sketch.2ivertex. 1
. then select the end point + of the arc ] @ cancel | preview |
. Click ok to complete

touching

Sketch.2

(5) To make the 34 Sketch:-

. Click “Sketch” icon and select Plane.1 A

. Draw an ellipse with one end touching S ‘ ] ©
Sketch.2 as shown in Fig.3

. (While adding the constraint (D30), right-

click and select “semiminor axis”)
. Click Exit to complete

Fig.3
A- 55 J
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CATIA V5R16 Generative Shape Design

Generative b
Shape Design

Exercise 2

(6) To make the 4th Sketch:- touching
Skejch.2

. Click “Sketch” icon and select Plane.2

. Draw an ellipse with one end touching D10
Sketch.2 as shown in Fig.4

. (While adding the constraint (D10), right- C B
click and select “semiminor axis”)

. Click Exit to complete

Fig

(7) To make a symmetric curve:-

Eymmetry Definition 2 =]

Result

HideShow initial element ]

& Cancel ] Preview ]

. Click “Symmetry” icon et
Reference: |zx plane
. Select Sketch.2 as Element
Resulk: @ surface O Volume
. select zx Plane as Reference
. Click ok to complete

Operations

ey

Zx plane

A- 56
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CATIA V5R16 Generative Shape Design
Generative
Shape Design &
Exercise 2

(7) To make a Multi-sections Surface:-
. Click “Multi-sections Surface” icon

. Select Sketch.3 as Section#1

. Select Sketch.4 as Section#2

. Select Sketch.2 as Guide#1

. Select Symmetry.1 as Guide#2

. Click ok to complete

. Hide Sketch.2, Sketch.3, Sketch.4,
Symmetry.1, Plane.1 & Plane.2

Multi-sections Surface Definition e 4

Mo | Section | Tangent | losing Poink |
1 Sketch,3 Extremurn. 1

Exkremum, 2

Guides | Spine | Zoupling |Relimitati: ‘I »

Mo | Glide | Tanqent |
1 Sketch.z
2 Syramekry, 1

Heplace ] Hemoye I fidd I

Smookh parameters
|7|:| Angular correction: P-5d3';l

[ peviation: P.DDlmm

@ ok | @ cancel | Preview |

(8) To Split the surface:-
. Click “Split” icon

. Select Multi-sections Surface.1 as
Element to cut
. Select zx Plane as Cutting element

. (Click “Other Side” option to choose the
correct portion)

. Click ok to complete

A- 57 Zx Plane
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CATIA V5R16 Generative Shape Design

(9) To make a Fillet between 2 surfaces:-

(1 0) To make 5t Sketch:-

Version 1b- Feb07

S =
Exercise 2

Fillet Definition 21|

Fillet bype: IBiTangent Fillet j

Click “Shape Fillet” icon

Select Split.1 as Support.1
Select “Trim Support.1”

Select Revolute.1 as Support.2

Support 1: [Splic.1

IS Trim suppart 1

Support 2: [Revolute, 1
& Trim suppart 2

Select “Trim Support.2” :jtl'fth o L -
Enter 10mm as Radius Hold Curve:  [Mo selection

(Click on the red arrow if it is not pointing R CE=

outward) o

Click ok to complete Facestokesp: [Defaut (ore) &

@ oK I =] Cancell Preview I

Click “Sketch” icon and select xy Plane
Draw an Arc (R78, center at (0,0)) as shown

in Fig.5

(Qne endpoint must be on x-axis) Circle center Endpoint

Click ok to complete at (0,0) on x-axis
A- 58 Figd
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CATIA V5R16 Generative Shape Design
Generative &
Shape Design

Exercise 2

(11) To make an Extrude:-

. Click “Extrude” icon

. Select Sketch.5 as Profile

. (The Sketch Plane, xy Plane will be

Extruded Surface Definition el

Profile: [l

Direction: |xy plane

—Extrusion Limits
Lirnit 1

automatically selected as Direction) te: oo B
. Enter 20mm as Limit.1 EJHMD Eﬂ
. Enter 20mm as Limit.2 Bimension: onn
. Click ok to complete s eten |

@ Ok & Cancel Previ
I ance I FEVIEW I

(1 2) To Split Surface:- @l"'ﬂ
Click “Split” icon L

. Select Fillet.1 as Element to cut |

. Select Extrude.1 as Cutting element P Othe]r it 11

. (Click “Other Side” option to choose the bigger Support; [DaFadk (Hone]
portion) Eletont t ferove: [Defeut (one) |

. Click ok to complete e s )

. Hide Extrude.1 & Sketch.5 i Gt

14 aukomatic extrapolation

Result: @ Surface O Yolume

@ oK I - Cancell Preview I
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CATIA V5R16 Generative Shape Design

Generative &
Shape Design

Exercise 2

(1 3) To make a Symmetry:-
Click “Symmetry” icon

. Select Split.2 as Element oo |
s SeleCt Zx Plane aS Reference _‘0 Ok I OCancell Preview l
. Click ok to complete

(14) To visual-check the tangency
continuity along the interface:-

. Click “Shading” icon

. (All black surface edges now disappear)

. Check if any sharp edge appears along the
centre interface. If yes, go back to previous
step(s) to correct the error.

PErETEe s

(15) To Join Surfaces:-

. Click “Join” icon .

. Select Split.2 and Symmetry.2 as ~
Elements to Join

. Click ok to complete

. (Split.2 & Symmetry.2 will be hidden
automatically) A- 60
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CATIA V5R16 Generative Shape Design

Generative
Part Design Shape Design &

Exercise 2

(1 6) To make a Solid:- M e & e meer Dok eb
Start/Mechanical Design/Part Design =iz 2

. Click “Thick Surface” icon 'h|' = e

. Click ok on the pop-up warning window  @wuitedr q

. Select Join.1 as Object to Offset

. Enter 2mm as First Offset

. (If the red-arrows are not pointing e
inward, click “Reverse Direction” or e ,j—almma
directly click on an arrow to change the e o —
direction) ﬁll .

. Click ok to complete -

. Hide Geometrical Set.1

(17) To add Fillets onto the solid:- D' ess Up Features f

g Parte
£ wy plane
£ vz plane
= zx plane

Sketch. 1
EEE\F ThickSurface. 1
— %) EdgeFilet. 1
=03 Geometrical Seb.l
I‘“a— £ Revalute.1

Click “Edge Fillet” icon @ I8ED

Select all sharp edges

#% Skekch, 2
Enter 0.5mm as Radius 1E:,’IM
Click ok to complete £
t* Mu!ti-sections Surface.1

END of Exercise.2
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