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CATIA V5R16 surface modeling — Perfume Bottle

CATIA Surface-modeling

I CommercigilUse
Tutorial 5A |
— Import a 2D outline drawing into Catia
— Build 3D curves based on the imported drawing

— Build the “right wing” of the perfume bottle (by
Generative Shape Design)

Tutorial 5B

—  Continue to build the remaining outer faces

— Close all the openings except the bottle mouth
—  Apply a material texture

Please be reminded that this series of tutorials is designed to demonstrate a design
approach with CATIA, rather than the command itself.
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

. Download perfume_outline.dxf via http://www.youtube.com/dicksham

. Create a new project folder and copy this drawing file
perfume_outline.dxf into the folder

. Enter CATIA by double-clicking its icon on the desktop

. (If the license menu pops up, select ED2 and close CATIA. Then reopen
again)
. By default, an empty “Product” file is created. But now, you don’t need

this, just select “File/Close” on the menu bar

nitart File  Edit  View Insert Tools ‘Window  Help

. Select “File/Open” on the menu bar and [T S e [ [rotderance) o]
select the drawing (perfume_outline.dxf) i ATt = | e |

=-[J Model

I— Main View
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

To confirm that the size of the drawing is

correct:-
. Click “Dimensions” icon;
. Click the highest line and then the lowest line on

the front view to measure the height;

. Check if the displayed dimension is 150.5mm; If
not, we need to enlarge or shrink the drawing into
the correct size.

—

150.5

q
{
N

To copy and paste the drawing into 3D
space:-

. Multi-select all entities on the drawing;

. Click “Copy” icon (or “Ctrl C” on keyboard).

Standard

‘nEEa

A
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_ '*‘“-'_ﬁ'_'t-
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial Ri\.,, co.frmmms

2 x| Enter park name | Perfume_bottle

. Select “File/New” on the menu bar; . [ Enable hybrid design
. Select “Part” as the Type’ Eﬁziﬁigen[;:gﬂgzﬁ =] gCreate a geometrical set
“ ” Iz
. Enter “Perfume_bottle” as part name;
Process
° H 13 . H ” P Ltl -
Leave the two options “Enable hybrid design IProcessiibrary =l L

& “Create a geometrical set” unchecked; now a Part

. @ oK I @ Cancel |
new empty part Is created. @ & Cancel
— o | Sconcel| | i

. (To confirm that Hybrid Design is not activated),
select Tools/Options/infrastructure/Part
Infrastructure... then confirm that the option
“Enable Hybrid Design inside part bodies
and bodies” is NOT SELECTED.

L ) ; o Display the "Mew Part”™ dialog bosx
f? Devices and Wirt

Hybrid Qs
L o
InfrastructLie brid design inside part bodies and bodies
% Product Struchur bameePEated, locate wireframe and surface elements

@ Inabody (O Ina geometrical set

E’ Material Library

_15] x|
. Check if the current workbench has been S
“Generative Shape Design”. You can see the
workbench icon at the upper right-hand corner. ‘. ~|:§'
e EATIA ¥5 for Student - [Mouse_mastermodel]
. « . » “ n File  Edit Wiew Insert Tools  Window  Help
. If the current workbench is “Part Design” for W |
" . Mechanical Design L4
example, select “Start/Shape/Generative I \, ¢ =/
R ” Analysis & Simulation F34 Sketch Tracer
Shape DeS|g n On the menu bar. :ﬂEa%hT::t : glmagine & Shape
‘)igit;l MECkLID 5 L Digitized Shape Editor
Eguipment & Systems v \erative Shape Design
Digita.l I.i‘roc?ss For. Manufacturing L4 '-".-" Q-:'Ck SSL"FTC: Reconstruction
A-5 LS r’ e
Knowledaeware 4

Version 1b- Nov08 Written by Dickson Sham



CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

. Select “Insert/Geometrical Set...” on the i R Y
menu bar; then click ok to confirm; (This Object
geometrical set is going to store all five Bl =
reference views of the perfume bottle). u:al —
E =
. Click “Paste” icon to paste the drawing onto - :
the xy plane: P 9 DEES y @ w2
. « ey ., . EJ st Fle  Edt  view Insert  Tools  Window  Help \/ -8 x
. Click “Exit” icon to exit the sketcher mode.
(Now “Sketch.1” is stored in “Geometrical B perfume. botte "f‘
Set. 1 ”) 7wy plane .1
7 WE plane I},
L7 7 plane
AL =T s
-5 Skefeh ] (&
1
5
(b
< =
hd ®'
u L,
A- 6
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

To split the drawing into five individual
views and then position them:-

. Duplicate FOUR more “Sketch.1” by copy-and-

paste;

. Rename them as “Bottom View”, “Section
View1” “Section View2”, “Front View” & “Right
View”.

. Click “Plane” icon; .

. Select “offset from plane” as type; /"'

. Pick “XY plane” as reference;

. Enter -200mm as offset value; @

. Click ok to confirm.

. Create an offset plane, -250mm from XY plane;

. Create an offset plane, -300mm from XY plane;

. Create an offset plane, 200mm from YZ plane;

. Create an offset plane, 200mm from ZX plane;

A-7
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a3 | Perfume_botile
7wy plane
7 Yz plane
27 7 plane
@} FartBody

-2 ceometrical Set 1

[# sketch. 1
[ Sketch.2
[# Sketch.3
[#, sketch.4
#—@ Sketch.5

ud | Perfime_botte
L7 Xy plane
7 yE plane
A7 7w plane
@ FartBody
=-EL Geometrical Set.1
[# Bottom view
F_ﬁi\, Section Yiewl
[# section Viewz
[ Front view
[ Right Wiew
<7 Plane. 1
-~ Plane.2
<7 Plane.3
<7 Plane.4
- .~ Plane.5

—>

{t?' Ferfume_botde
=7 xy plane
=7z plang

— 7 7% plane
—@ FartBody

=&, Geometrical Set. 1
[# Bottom View
@, Section Yiew 1
[# section view?
[ Front view

f—@ Right Wiew
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

. Right-click on “Bottom View” on the tree and

select “Top View object/ Change Sketch
Support”;

. Select “Plane.1”;

. Click ok to confirm.

. Similarly, right-click “Section View1” and
select “Change Sketch Support”;

. Select “Plane.2”;

. Click ok to confirm.

. Similarly,

. “Section View2” - “Plane.3”

. “Front View” 2 “Plane.4”

. “Right View” - “Plane.5”

Version 1b- Nov08

% | Perfume_botte
7wy plane
<7 vz plane
<7 zx plane
@} PartBachy

=-E Geometrical Set.1

[ Bottom view
@ Section Yiewl
@ Section View?2
@ Front View
[ Right view
7 Flane.1

+- .~ Plane.2
7 Blane.3
<7 Flane.4

#- .~ Flane.5

o% | Perfume_botte

7wy plane

27wz plane

27 7% plane

@} FartBody
=~ Geometrical Set, 1
- [, [Top e
r@ Sector
- [, Section
r@ Front Hidej'Show
v_@ Right \ Properties Alt+Enter
E Open Sub-Tree

Center graph

Reframe On

B- 7 Flane. 1

E- — Plane. 2 Define In Work Object

B- 7 Flane. x uf Chrix
b= Plane < 52 copy chrl+c
B- =7 Plare. [ paste Cerby

Paste Special...

Delete Del

Parents/Children. ..

@ Local Update

Replace...

&
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

. Double-click “Bottom View” sketch on the tree
to edit;

. Select and delete the curves not related to the
bottom view;

. (After deletion, you can still see curves at the

same position, but they belong to the other
sketches “Section View1” & Section View2”.)

. Select all elements of the profile and then click
“Translate” icon; | ]

. Leave “Duplicate mode” unchecked;
. Click the intersection point ¥ ;
. Then Click the origin of the sketch. (Now the

bottom view is relocated at the origin);
. Click “Exit” to complete. I'l'l

u -
Waluet (g6 anamm

2 [ snap Mods:
@ ok I o Cancel I
| e—

origin
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

Similarly, we can modify “Section View1”...

. Double-click “Section View1” sketch on the
tree to edit;

. Select and delete the curves not related to this
view;

. Select all elements and then click “Translate”
icon;l — ‘

. Leave “Duplicate mode” unchecked;

. Click the intersection point*;

. Then Click the origin of the sketch. (Now the
“section view1” is relocated at the origin);

. lick “Exit” t lete.
Click “Exit” to complete I'l'l

A- 10

Version 1b- Nov08

Duplicate
Instance(s): ’_
[ buplicate mode
O
]

Length
Value: 146, 133mm

[ snap Made

@ oK
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

Similarly, we can modify “Section View2”...

. Double-click “Section View2” sketch on the
tree to edit;

. Select and delete the curves not related to this
view;

. Select all elements and then click “Translate”
icon; | N ‘

. Leave “Duplicate mode” unchecked;

. Click the intersection point*;

. Then Click the origin of the sketch. (Now the
“section view2” is relocated at the origin);

. lick “Exit” t lete.
Click “Exit” to complete I'l'l

A-11
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|

I

]
-

A
%

I/

B U T

r 0
Duplicate

Instances):

[ buplicate mode

O

O

Length
Yalue: [151 644mm

originsdff

[ snap Mode

@ Ok I ﬂCance\I
| ele—
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CATIA V5R16 surface modeling — Perfume Bottle

Similarly, we can modify “Front View”...

. Right-click the “Front View” sketch on the tree and
select “Change Sketch Support”;

. Select “Positioned” as Type of sketch positioning;

. (Select “Implicit” as both Origin Type & Orientation
Type);

. Click ok to confirm.

. Double-click “Front View” sketch on the tree to edit;

. Select and delete the curves not related to this view;

. Select all elements and then click “Translate” icon; =

. Leave “Duplicate mode” unchecked;

. Click the intersection point*;

. Then Click the origin of the sketch. (Now the “Front
View” is relocated at the origin);

. Click “Exit” to complete. I'l'l ..
origin

A-12
Version 1b- Nov08 Written by Dickson Sham



CATIA V5R16 surface modeling — Perfume Bottle

Tutorial Q@FO

Similarly, we can modify “Right View”...

Right-click the “Right View” sketch on the tree and
select “Change Sketch Support”;

Select “Positioned” as Type of sketch positioning;
(Select “Implicit” as both Origin Type & Orientation
Type);

Click ok to confirm.

Double-click “Right View” sketch on the tree to edit;
Select and delete the curves not related to this view;

Select all elements and then click “Translate” icon;

Leave “Duplicate mode” unchecked;
Click the intersection point*;

Then Click the origin of the sketch. (Now the “Right
View” is relocated at the origin);

Click “Exit” to complete. I'l'l

A-13
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QWE

Duplicate

Instancels): .

[ buplicate mode

O

O
Length
Walue! [147 362mm

[ snap Mode

Origin [ @ ok l UCanceIl
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

w% | Perfume_botte

. (At this moment, we can see that “Bottom View”, = xy plae
“Section View1” & “Section View2” are at wrong o j
orientation.) @ Parzody
. Right-click the “Bottom View” sketch on the tree and v?@mm View
select “Change Sketch Support”; ’r%geczm\\jew;
. Select “Positioned” as Type of sketch positioning; 5 rront vew
- . . . . 58 Rights Wiew
. (Select “Implicit” as both Origin Type & Orientation ¥ Jpone
Type); foae:
° Se|eCt “Swap” I..:::?P:ane.él
et Plane. 5
. Click ok to confirm.
Sketch Positioning E]@
Sk‘?rt;:;‘:Dsitinnli:‘nogsitionet:l -
. Similarly, “Swap” H-V axis for “Section View1” & e
“Section View2” respectively. T ]

M
(|

A-14
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

. (Now we have positioned the five views at the correct i ;f:f;bt”
places. These will be a good reference for us to build the = vz plare
3D in the middle of the screen.) = 2 plare %
@PartBody

G Bottom View

. (You can click any standard view icon to change viewing 35 secton vewt
direction so that you can compare your working 3D with T igifjjf;:‘fwz Bottom view
e . . =
the reference at a specific viewpoint.) ﬁmm 3 _$Brgrva
(08 & E G & | i Plare.1 %
l ;"’P'a”e'z I Section view1
| T—...:::?Plame.B I hlde %
PPlaned | . .
. Hide “Plane1”, “Plane2”, “Plane3”, “Plane4”& | Lo | . Section view?
“Plane5”.
| Feature Properties |
. Right-click “Geometrical Set.1” on the tree and select Current selection : [Secmerriod 5ot 1 Hons e T
“Propert|es”, Graphic | Feature Properties | Mechar ||— 'lil_
“ ” eature Nam@:  Reference Edges
. Enter “Reference” as Feature Name; e Color Juﬂewpe
«pi » At I -
. Deselect “Pickable” option (We treat them as the Crestion Dats:  5/19/2006 1653 le Curves |
i - ask Modification: g Color Ll
background images only); e Teess fERfETTS  AcHd [—]
. Click ok to confirm. [
] || - v|
Il Global Properties
. i i- i —ch il Layers
‘(‘Optlongl) I,\,/Iultl select all sket(?hes, right-click to select IWY—
properties”, then change the line color to yellow. AT

A- 15
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

To create 3D curves from the reference
sketches:-

. Select “Insert/Geometrical Set...” on the menu bar (we
are going to build a new folder to store new wireframe &
surface elements);

. Click ok to confirm.

. Click “Plane” icon;

. Select XY plane ;

. Click “Front View “icon;

. (Select “Offset from Plane” as plane type);

. Move the mouse cursor onto the green double arrow
“Offset”, then drag the plane downward onto the lineA ;

. (Offset value should be ~ 6mm)

. Click ok to confirm.

EJ et Bl Edi

View

Insert Geometrical Set

Tools  wWindow  Help

Body

B’ Geometrical Set..,

et

@&

Mame: |

Features:

Father: |PerFume_bottIe ﬂ
@ ok QCancell

yrdered Geometrical Set.. .

Drag the
plane down

Plane Definition E‘Iﬁl

Flane type: |Offset from plane - | i@
Reference: |xy plane
Offset: 41 %

Reverse Direction I

[ Repeat obisct after OF

S Cancell Preview I

n

Plane bype: |CFfset from plane - ﬂm

A '
1
L\ :E Reference: |xy plane
A Reference
Offset: Bmmn
Reverse Direction

A-16
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[ Repeat object after 0k

@ oK I ﬂCance\I Preview I
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CATIA V5R16 surface modeling — Perfume Bottle

Stop here,
in front of
I t | 5A this sharp
u O rl a corner
. Click “Sketch” icon and select “Plane.6”; ,
N Stop in
. Draw a line as shown, referring to the background EL front of this
reference; fillet
. Select the line and click “mirror’ |con| (il | then click the
y-axis
. Click “connect” icon Q,l , click the two endpoints to
build a connecting curve (check if the tangency direction
IS correct or not)
. (if the tangency direction is wrong, double-click the curve Connecting
and reverse the direction) curve
. Click “Exit” icon to complete. Line line
(mirrored) fn
Fir'sjtc';ut:ve ,W— o
i) ap Curve ,Linel—
/ \ continuty: o pyatre v
Tension: Il—s - @
correct / N
T —
Curve: ’Line.Z—
Continuity: ’m
a * Tension: ’1—§
- LY Reverse Direction |
/ \ _- @ oK I W Cancel |‘
wrong t
A- 17
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CATIA V5R16 surface modeling — Perfume Bottle

Draw a little
. bit longer
Tutorial 5A
spline curve
. Click “Sketch” icon and select “YZ plane”; E B
. Draw a line as shown, referring to the background —
reference; E{,’L
. Rotate the view a little bit (by the middle button &
the right button of your mouse) to have an isometric
view;
. Multi-select these two endpoints i% , then click
the icon | % (constraints defined in a dialog box) -
- T
. Select “Coincidence” and ok;
. Click “Normal View” icon and adjust the line to
match the background reference as much.as
possible. 3 & &Y e [
. Click “Exit” icon to complete. CLI
[ pistance i
O
O
VA :
. . ]
Adjust the line O
to match the 0
background U
I reference E
— @ Ok JCanceII
1 A-18 —
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CATIA V5R16 surface modeling — Perfume Bottle

Version 1b-

Tutorial 5A

Select “Sketch.7” on tree, then press “Ctrl C” on the

keyboard to copy;
Press “Ctrl V” to paste by 6 TIMES (6 more

identical sketches are created on tree, i.e. “sketch.8”
tO “1 3”. [ view  Insert  Tools

€7 Undo Select element
@ Repeat

Double-click “Sketch.8”;
Adjust the line to match the background reference
Click exit gly to complete

Similarly, edit “Sketch9”, “Sketch10”,
“Sketch11”, “Sketch12” & “Sketch13” to
match the reference.

A-19
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‘Window
Chrl+2

Chrl+

Chrl+3

...... Sl O I Loy
T.- ...... = Flane.4 - > Plane.s
®- 7 Plane.5 =5 Geometrical Set.2
- Geometrical Set.2 7 Plane.&
T-D‘ Plane.6 #-[FA Sketch 6
tr-ﬁ_ﬁ., Sketch.& @ Sketeh. 7
+- [ EREehF > ?@ eketch8
[#, BReteh.S
Copy and paste to [ Sketch. 10
make 6 more [ EReteRI
: identical sketches [ ERERE

+- 7, Bketchii3
E&V Sketch13
Sketch12

L/
Sketch1l
l Sketch10
] Sketch9

\
I/___/ Sketch8
/ \ Sketch7
Result /// /
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CATIA V5R16 surface modeling — Perfume Bottle

TUtOrIaI 5A Draw a little

bit longer

4

. Click “Sketch” icon and select “YZ Plane”;

. Draw a spline (4 points) as shown, referrlng to the
background reference

=5 Geometrical Set.2

=
—/

7 Plane.s
. Rotate the view a little bit (by the middle button & faisane N
the right button of your mouse) to have an rmma
isometric view; S ;
. Multi-select these two endpoints i% , then click T’%iijz:g .-‘,-"I
the icon | (constraints defined in a dialog s s /
box) = #05 Seerch 14

z

. Select “Coincidence” and ok; L -1
. Click “Normal View” icon and adjust the spline to
match the background reference as much as i _
pOSS|bIe Constraint Definition @@
[ pistance [ Fix
O 3 Concidence
. Click “Exit” icon to complete. O O
K O
| O O
O O
O O
O O
O
& ==
- ) aricel
— ok | @ cancel |

A- 20
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

Click “Sketch” icon and select “ZX Plane”;

Draw a spline (3 points) as shown, referring to the
background reference;

Rotate the view a little bit;

Multi-select these two endpoints 5\3 , then click the
icon (constraints defined in a dialog box)

Select “Coincidence” and ok;

.
Select the spline and click “mirror” icon | ﬂ'hvl then click
the y-axis;

Click “connect” icon Q,l , click the two endpoints to
build a connecting curve; (check if the tangency direction
IS correct or not)

(if the tangency direction is wrong, double-click the curve
and reverse the direction)

Double-click “connect” curve, adjust the tensions to
match the reference (e.g. tension =2);

Click “Exit” icon to complete.
A- 21
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Spline

g L

Stop in
front of this
fillet

l

el

Connecting .
curve Spline

(mirrored)

f/r 2)x|]

Point: CtrlPaint. 3
Curve:  |Spline. 4

Second Curve

Poink: CtrlPaint, 3
Curve: Spline. 1
Conbinuity:{ T angency -
Tension: z E
Reverse Direction |
@ oK & Cancel
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CATIA V5R16 surface modeling — Perfume Bottle
=-E Geometrical Set.2

|
ﬂ Flane.6 T‘@ Sketch.a
| 5 @ Sketch.s T-F_dﬂ Sketch. 10
I u tO rl a. / \ T"@Ske“h / f—lﬁ Sketch. 11
. ) B sietcns #-[ sketch, 12
. Select “Sketch.15” (the previous sketch) on tree, b7 sketchs [ sketch. 13
then press “Ctrl C” on the keyboard to copy [ sketch.10 '
y , . . #-[ Sketch. 11 [# sketch. 14
. Press “Ctrl V” to paste 7 TIMES (7 more identical A sketch. 12 [ sketch. 15
sketches will be created on tree, i.e. “sketch.16” to
“ ” m Sketch. 13 @ Sketch. 18
22 ) T view Insert Tools  Window @Sket‘:hl‘q
€7 Undo Select element Chrl+2 @ Sket‘:h. 1?
+- [/, EREEERNE
@&epeat Crrl+ @ Sket‘:h. 18
Copy and paste to T
%o _ _ _a= . make 7 more SHEten, 12
| o = identical sketches [ Sketch. 20
_——mr——-—- [ ERketeh 21

+- [ Bketch 22

. Double-click “Sketch.16”;
. Adjust the curves to match the background
reference: Sketch22
. Click exit L1 to complete. Sketch21
Sketch20
Sketch19
Similarly, edit “Sketch17”, “Sketch18”, Sketch18
“Sketch19”, “Sketch20”,“Sketch21” & Sketch17
“Sketch22” to match the reference Sketchl6
Sketchl5

Result

A- 22
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

. Wireframe
1] ”” .
To Cregte a Comblpe Curve: | ',/,ﬂ| g Sketch1d
. Click “Combine” icon; — =
. Select“Sketch.7” & “Sketch.15": Sketch13
- '- o Sketch12
. Click ok to confirm. ete
. (The new curve can fit the shape on both front view Sketchll
and right view) Sketch10
Sketch22 Sketch9
o Sketch21 Sketch8
. Repeat the steps for the below combinations: Sketch20 Sketch7
Sketch8 — Sketchl6 Sketch19
Sketch9 — Sketchl7 Sketch18
Sketch10 — Sketch18 Sketch17
Sketch1l — Sketch19 Sketch16
Sketchl5 — X
Sketch12 — Sketch20 %}
Sketch13 — Sketch21 /_,_j
Sketch14 — Sketch22
%ﬁi I
. Hide Sketch 7 to Sketch22 Result "

A- 23
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CATIA V5R16 surface modeling — Perfume Bottle

R%Q Comimgrcial Use
. Click “Sketch” icon and select “YZ Plane”; =
. Rotate the view a little bit (by the middle button & -2 Combine8
the right button of your mouse) to have an LL Combine7
iIsometric view; Combine6
Combine5
. Multi-select all combined curves & “Sketch.6” on .
the tree: ] ~ Combine4
. Click “Intersect 3D elements” icon o e )8 Combine3
. Click “Construction/Standard element” icon Combine2
Combinel
. Click on an empty space to deselect the points; Sketch.6
. Click “Construction/Standard element” icon again

to deactivate the command;

. Draw a Spline to connect all the intersection
points;
. (When the mouse cursor is placed at an

intersection point, a BLUE solid circle can be seen
near the cursor that helps you click on the point
exactly)

A- 24
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CATIA V5R16 surface modeling — Perfume Bottle

Io The spline doesn’t

match the
background
o reference, so more
\ controls are
W \ oheeded

. (you should see that the spline doesn’t Yo
// ¢°

Tutorial 5A

. Click “Normal View” icon;

N

match the background reference)

. Double click the point;i\(

. Select “Tangency” (a red arrow appears at
the point, showing the tangency direction)

. Click ok ;

. Draw a centerline starting from the point;

. Add “Coincidence” constraint between the
centerline and the red arrow;

. (Now Drag the centerline as to change the

tangent direction, until the portion near the
point can match the reference as much as
possible)

between the red arrow
(tangent direction) and the
centerline

S

\ Add coincidence constraint

Control Point Definition

Use a centreline to
change the tangent

P
1
1
- w direction at this point
A- 25 Drag
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

To further adjust, double-click the spline and
then select the point on the list;

Highlight “Curvature Radius”;

Enter a value so that the spline can match
the reference;

(Next, we can see the 5" point Ais a little
bit lower than the reference.)

Click Exit icon.

Double Click “Sketch.18” to modify;

Push the “connect” curve a little bit upward;
Double Click “Sketch.23” again to see if the
problem is improved.

(For this case, we know that Front View is
more important than Right View for this
product; if we cannot match both views at the
same time, we should sacrifice the less
important one)

A- 26

Version 1b- Nov08

iy

©

h
3
)
[
¥

‘ @ Add Point After () Add Point Before () Replace Point

7

= /Sketch.23

Spline Definition

Paints

| Tangents ‘ Curvatures |

\ ChrlPoink 3 Mo
L ChrlPoink 4 Mo
ChrlPoint 5 Mo
ChrlPoink & Mo
ChrlPoint, 7 Mo
‘fes

#

ChrlPoint. @ Mo

b [ close spline
-

Paints Specifications

Mo
No
Mo
No
Mo

No

1 Current Poink: | CtrlPoint. &

Reverse Tangent |

-24, 404rmm

o Tangency

- A Curvature Radius:

Remove Point

;

%
[

a,
Sketch.18
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A 10_ o

[

. Repeat the steps to improve the upper I [
portion of the spline (the dashed portion) | I

I

. Finally, Click Exit to complete. o |

Draw a centreline, and
add coincidence

constraint between the

line and the arrow; 1©
drag the line to adjust

AR

the spline
. N Don’t worry this
- b mismatch, we
® oo will remove and
/ correct it later
Same \
"\ method \
¥
b N
b N
Lo _ N\
] v\ -
A drag
| N M\
A-27 result
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

To create Multi-sections Surfaces:-

. Click “Multi-sections surface” icon; =
. Select “Combine.8”,“Combine.7”,
“Combine.6”, “Combine.5”, “Combine.4”, ol section_____ [ Tangent | esing Pin |
“Combine.3” ,“Combine.2”, “Combine.1”, & 4 —omaner
“Sketch.6” as Section (The red arrows B Combre |
should be pointing to the same direction; if e Combines *
not, click on the arrow to change) '3 e

Guides | Spine | Coupling |Relimitat 3

Mo | Guide Tangent

. Select “Sketch23” as Guide

. Click Preview (a warning window will then
pop up, saying that the system cannot create
the surface)

. (Now, we need to make them separately)
Update Error;
‘ NP N O o e o

o Remove Comblne6 5 COmblne5 ; Llfsmt‘?.lyhel_al_stoé:_luet?tttljmacle_f;ijnit'ijontﬁfthlespinetli1 | to the <ine. the auide d - i o

“ . » “« . ’ “ . » E.I’ & relirmiCation ol & guide Dy the plane orthogonal to the spine, the guide does nok Intersed & prarie (or

Combine.4”, “Combine.3” ,“Combine.2”, section) anymore.

“Combine.1”, & “Sketch.6” on the list Y¢

A- 28
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

Cont’:-

. Click “Preview” (we can see some small
sub-surfaces);

. Click tab page “Coupling”;

. Select “Vertices” as Sections Coupling;
. Click ok to complete.
. Repeat the previous steps to make 3 more

multi-sections surfaces as shown:
(Multi-sections Surface.2)

Combine5 & Combine6 as Sections
Sketch23 as Guide

Coupling = Vertices

(Multi-sections Surface.3)
Combine4 & Combine3 as Sections
Sketch23 as Guide

Coupling = Vertices

(Multi-sections Surface.4)
Combine2 & Combinel as Sections
Sketch23 as Guide

Coupling = Vertices A- 29

Version 1b- Nov08

S 4

" Coupling=
Ratio (default)

D oKeTCr, L
{4 Sketch, 19
" Sketch, 20
T-“"{“‘ Sketch.21
" Sketch, 22

sCombine. 1

~»Combine.5
_»Combine.s
s Combine.?
{ . combine.B
[ sketch.23
,"3) Multi-sections Surface. 1
,‘3) Multi-sections Surface. 2
,"3) Multi-sections Surface. 3

,‘5) Muli-sections Surface.<

What is coupling?

/ Coupling=
Vertices

Multi-sections
surface.1l

Multi-sections
surface.?

Multi-sections
surface.3

Multi-sections
surface.4
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CATIA V5R16 surface modeling — Perfume Bottle

Blend Definition

[ ] First curve: | Combine. 7
I l I tO r I a I 5A First support: |Mulki-sections Surface. 1
Second curve:  |Combine.&

Second support: |Mulki-sections Surface, 2

To create Blend Surfaces:- surfaces

| Tensian | Closing Points |Cou| 3

First conkinuity: |Tangency j

; [ Trirn Firsk suppart
. Click “Blend” icon; Frst tngent borGes [vore ) -
Second continuity: | Tangency v

Blend Definition

[ Trim second suppork =
. Select “Combine.7” as First Curve; Frst v [Conbine.?
“ . . I . First suppart: |Multi-sections Surface. 1
. Select “Multi-sections surface.1” as First Support; 5 —I—'—l . ==
[0]4 ' Cancel
° Select “Com bine.6” aS Second Curve; ‘ second suppart: [Mulbi-sections SurFacTZ
« . . » Closing Points Coupling [ Spine LI_
. Select “Multi-sections surface.2” as Second Support;
Blend Definition ND Couplng |
* On tab page “BaSiC”’ SeleCt “None” for bOth FirSt ::E:::;:rt: :I(\:ﬂz:i‘iz‘ti?ons Surface. 1 d Display coupling curves
and Second tangent borders; (because the first . e Spie: |
curve and second curve are touching each other) i B s w2 PR
. i | Closing Points |CUu| _IL M
_ Come Do —
. On tab page “Coupling/Spline”, select “Vertices”; lconlstant %d Iconlstant %ﬂ
| [ irst Curve
. Click “Front View” icon; @,
. - | | |
. On tab page, adjust tensions to match the reference; 3 —
‘ Ok Cancel Previsw Cecond Curve

(e.g First tension~1.4; Second tension~1.1)

. Click ok to complete.

A- 30
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

Surfaces .

Con’t:-

Repeat the previous steps to make 2
more blend surfaces as shown:

(Blend.2)

Combine5 as First Curve

Multi-sections Surface.2 as First Support
Combine4 as Second Curve

Multi-sections Surface.3 as Second Support
Coupling = Vertices

First Tension ~ 1.1

Second Tension ~ 1.2

(Blend.3)

Combine3 as First Curve

Multi-sections Surface.3 as First Support
Combine2 as Second Curve

Multi-sections Surface.4 as Second Support
Coupling = Vertices

First Tension ~ 1.0

Second Tension ~ 1.2

Version 1b- Nov08

Blend)|Definition [Z] (]} Bend pefinition Px

First curve: W
First support: ,m
Second curve; W
Second suppork: m
Eas\c| Tension | Closing Points |Cou| _ILl

First conkinuity: | Tangency -

[ Trim First support

First tangent borders: |Mone -
Second continuity: | Tangency -

[ Trim second support

Second tangent borders: |Mone -
Plzesl Witz Wil |

@ ok | @ cancel | Preview |

Blend Definition

Firsk curve: W
First support: W
Second curve: W
Second support: ,m
Basic ‘ Tension | Closing Paints |Cnu| JL'

First conkinuity: | Tangency hd

[ Trim first support

First tangent borders: |Mane A
Second continuity: |Tangency -

[ Trim second SUppart

Second tangent borders: |None -
Pt sl Wi |

| @ cancel | preview |

Blend Definition 3]

Firstcurve: [Combines
First support: [Muki-sections Surface.2
Secondcurve:  [Combined
Second support: [Multisections Surface.3

First kension: Second tension:

[ Defaule [ Defaule

[canstant x| [constant ~|

Ti: |11 @ T |12 .
=] =)

@ ok | @ cancel | _previen |

Firstcurve: [Combines
First support: [Mult-sections Surface.3
Secondurve:  [Combnez
Second support: [Multisections Surface.d

First tension: Second kension:
9 Default [ Default

[canstant x| [constant ~|
Tl =) T |12 =
=i B
@ ok | @ cancel | _preview |
o,

Blend.1

Blend.2

Blend.3
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

To join Surfaces as One:-

. Click “Join” icon;
. Select all Surfaces;
. Click ok to complete. Pull these edges D¢

\

&A
+

To Fine Tune the Surface:- I

. Click “Shading” icon; 7 L Lo

. If the Joined Surface is not smooth %

enough as shown,
. (at positionib, modify sketch21

. (at position 2), modify sketch19
. (at position=/~), modify sketchl17

out to improve

Hide All “Combine” Curves

_—

A- 32 sketch21

Version 1b- Nov08

BAD

f rag
A

sketch17
Written by Dickson Sham
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CATIA V5R16 surface modeling — Perfume Bottle

To Create a Plane:-

Tutorial 5A

Wireframe

Click “Plane” icon;

Select XY Plane;

Click “Front View” icon;

Drag the offset plane upward (drag the
text “Offset” next to the plane to increase

the distance; drag the text “Move” near
the surface)

(Remark: dragging “Move” will not change
the offset value; a plane is indefinitely big i

afarence

and the text “Move” is just a symbol) —

Click ok to complete.

A- 33

Version 1b- Nov08

?. ag)|
Plane type: |OFFset fram plane jM

Reference: |xy plane

Offset: | 15mm =3

Feverse Direction I

[] repeat object: after 0K

@ 0K I - Cancell Preview I
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

To Split the Surface by the plane:-
Click “Split” icon;

. Select the Joined Surface as “Element to cut”;

. Select the previous offset plane as “Cutting
element”;

. (click “other side” if the result is not the bigger
portion)

. Click ok.

To Create a point on curve:-

. Click “Point” icon;
. Click on the curve “Sketch6” at the position;i\(
. Click ok to complete.

A- 34
Version 1b- Nov08

Split Definition

Element to cut: IJoin.l @l

|’Cuttng elements

Remove ] Reelace ]
Other ﬂde l

Suppork: |DeFauIt (Mone)
Elements to remaove: IDeFauIt {Mone) @l
Elements to keep: |Default (Mone) ﬁl

[ keep hath sides

[ tntersections cornputation

I Aukomatic extrapolation

Result: @ Surface O Walume

@ oK I =) Cancell Presview I

Point Definition

=8|

Poink bype: IOn curve

Curve: |Sketch.s
Distance to reference
@ Distance on curve

) Ratio of curve length

Length: m

@ Geodesic O Euclidean

Mearest extremit I Middle point ]

Written by Dickson Sham




CATIA V5R16 surface modeling — Perfume Bottle

Tutorial ﬁAF

or Commercial Use

To Split the Curve by the point:- Ong
Click “Split” icon;

. Select Sketch6 as “Element to cut”;

. Select the previous point “point1”as “Cutting
element”;

. Highlight “Keep both sides”;

. Click ok.

Split3

To Create a Boundary curve:-

. Click “Boundary” icon;

. Select “Tangent Continuity” as propagation type;
. Click the surface edge;

. Click ok to complete.

Boundary Definition

= Praopagation tvpe:ITangent continuity ;I

Surface edge: |S|:|Iit. 1}Edge.1

Limit2: Jrio selection

@ oK ] - Cancel] Presview ]

A- 35
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

To Create a Blend Surface:-

. Click “Blend” icon;

. Select “Boundary.1” as First Curve;
. Select “Split.1” as First Support;

. Select “Split.2” as Second Curve;

. Select “Tangent” as First continuity;
. Click ok to complete.

surfaces

Problem on the blend surface

reference | ———
We don’t want to see that all points
are overlapping each other in the 3d
model; but if the point-point spacing
is even, the result will be closer to
Version 1b- Nov08 the reference

A- 36

Bended Too Much

|

First curve: |Boundary.1

First support: |Split.1

Second curve:  [Split2

Second suppaort: |Mo selection

Basic | Tension | Closing Paints |Cou| 3

First continuity: |Tangencv ﬂ
[ Trim First support

First tangent borders; |Both extremities j
Second continuity: | J
]

Second tangent borders:

| |
@ oK I - Cancell Preview
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

To Split the Curve by the point:-
Click “Points and Planes Repetition” icon;

. Enter 6 as Instance(s);
. Deselect “Create in a new body”;
. Click on the curve “Split.2”, then click ok.

To Modify the Blend Surface:-
Double-click the Blend surface;

. Select the tab page “Coupling/Spine”;
. Click the points {}> /\ (6 Couplings are made)
. Click ok to complete.

. (Remark: the surface can be modified by the late-
coming feature (the 6 points), without reordering
the part tree; this is an advantage of using the
non-hybrid mode)

The spacing
becomes
even now |

result

A- 37

Version 1b- Nov08

Wr. elrame

Points & Planes Repetit... | ? EJ
Parameters: |Instances
Instanceis): @
Spacing: .
Second point:

[ with end paints

Split.2

[ create normal planes also

[ create in a new Body

_—
Blend Definition ? x|
First curve: Eioundary. 1

First support: |Split. 1
Second curve ¢ |Spit.2

Second support: |Mo selection

Closing Points Coupling | Spine | ]
=]
-

|Ratia
Mo | Coupling ‘
4 Coupling4
5 Couplings
[ Couplingé

[1£4]

& Display coupling curves

Spine

@ oK - Cancel] Preview ]
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CATIA V5R16 surface modeling — Perfume Bottle

Point Definition (3

Poink type: |On curve hd lfm

Curve! |Sketch.6
Distance ko reference

Tutorial 5A

Double-click the point “point.1”;
. Reduce the Length to ~4mm;
. Click ok to complete.

@ Distance on curve

) Ratio of curve length

Length: M

@ Geodesic O Eudidean
Iearest extremit ] Middle poink ]

Reference
Point: |Default {Extremity)
Reverse Direction ]

[ repeat ohject after OF

P0|nt.1 @ oK I ) Cancell Presiew l

. Double-click the plane “plane.7”;

. Drag the plane upward so that the
blend is as close as the reference;

. (Offset~23mm)
. Click ok to complete.

Plane Definition ? @
Plane type: |Cffset from plane - | i
Reference: |xy plane
Offset: 23mm @

Reverse Direction I

[ Repeat objsct after OK

@ oK l ) Cancell Preview ]

Plane.7 A- 38 —
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

Hide all Points (1 to 7), Split.2 & Boundary.1

To Create a Symmetric Surface:- QuCllE
. Click “Symmetry” icon;

. Select “Blend.4” as Element;

. Select “YZ plane” as Reference;

. Click ok.

Symmetry Definition E| E|

Elerment: |Blend.4 ﬁl

Reference: |yz plane

Hidsfshow initial elerent ]

Result: @ Surface O Wolume

I @ oK I L) Cancell Preview l

Blend.4

To Join surfaces as One:-

. Click “Join” icon; e
. Select all Surfaces;
. Click ok to complete.
Add Mode | Remove Mode |

Parameters | Federation | Sub-Elements To Remove |

[ check tangency & Check connexity [ Check manifold
[ simplify the result

O Ignore erroneous elements

Merging distance 0.001rmrm
[ angular Threshold ID.Sdeg E

@ oK I - Cancell Presig l

A- 39 -
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

To Create a Boundary curve:-
. Click “Boundary” icon;
. Select “Tangent Continuity” as Propagation type;

. Click the surface edge;ik
. Click ok to complete.

Boundary Definition

Lirnit1:

Limitz:

Propagation type:lTangEnt conkinuity
Surface edge: |Join.2'l,Edge.2

Io selection

Jro selection

@ 0K I ‘Cancal] Preview ]

To Split aline by another line:- Opezakigfts
. Click “Split” icon;

. Select “Split.3” as “element to cut’;

. Select “Boundary.2” as “Cutting element”;
. Click ok.

Boundary.2

A- 40 Split.3
Version 1b- Nov08

Split Definition

Element to cut: ISplit.3 ﬁ

Cutting elements

Remove ] ReElace ]
Other side

Support: IDeFau\t {Mone)

Elements to remove: W@I
Elements to keep: W@I
[ keep both sides

[ Intersections computation

= automatic extrapolation

Result: @ surface O Yolume

@ ok | & cancel | _Preview |

Written by Dickson Sham



CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

To create a Multi-sections Surface:- e —
. Click “Multi-sections surface” icon;
. Select “Boundary.2” as Section, then select
“Join.2” as support; —
Multi-sections Surface Definition il 'i
. Select “Split.4” as another Section; Boundary.2 Pl T

Guides | Spine | Couping |Relimitat ¢ [ »

Mo | Guids Tanient ‘

BeplEee I BEmiche I £dd
oth parameters —————————
Angular correction: |50 E
[ Deviation: 0,001mm E
@ ox | @ cancel | [ Preview I

. Select “Sketch23” as Guide;

. Click Preview (a warning window will pop up,
saying that the system fails to make the surface)

Update Error

Q Multi-sections Surface,5: Sweep operator: S p“t_ 4

The extrusion of a vertex of the profile leads to a cusp,
Use a guide with a smaller curvature,

A sharp edge can
be found here

Multi-sections Surface Definition @E|

Clasing Paint

Mo | Section
1 Boundary, 2 Join. 2
z Split. 4 Replace

. Select Sectionl on the list, right-click then
select “Remove Tangent”;

. Coupling = Ratio (default);

Remove

Guides | Spine Couplin
B | Ring Replace Tangent

o | Guide
1 Sketch.23

Removwe Tangent

b CIICk Ok tO Complete- tamputed Tangent

Hide Boundary.2 & Split.4
A- 41 result
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

Hide “Reference”

To create Sketches:-

. Click “Sketch” icon and select “YZ Plane”; Eﬂ

. Dr.aw a S.pl|r.1e as shown ik EL

. Click “Exit” icon to complete.

. Click on the empty space to deselect the active
sketch

. Click “Sketch” icon again and select “YZ Plane”;

. Draw a Spline as shown /\

. Click “Exit” icon to complete.

A-42
Version 1b- Nov08

#Perfume_bottle
== oy plane
.= vz plane
== zx plane
—@} FartBody
L Botton
*_5,7'_\ Sectior Reframe On
S, Section K2 R

gl
'T"v/r_\FI’Oﬂt\ roperties
| = ] Ainen SihoTras

Center graph

Ale+Enter

sketch24

sketch25
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CATIA V5R16 surface modeling — Perfume Bottle

To Split a surface by a curve:-

. Click “Extrude” icon ; e e ———

. Select “Sketch24”;

. Drag “Limit1” & Limit2” to increase the ’E
length until it is long enough to cut the e —
nearby surface (e.g. >23mm) e

. Click ok. \Be] S| e |

Extruded Surface Definition | ? ||

. Click “Extrude” icon; e —

. Select “Sketch25”;

. Drag “Limit1” & Limit2” to increase the i S —
length until it is long enough to cut the I —
nearby surface (e.g. >23mm) ==

. Click ok. o Scoma | roven |

Operatir.ax

. Click “Split” icon;

. Select “Multi-sections Surface.5” as
“element to cut”;

. Select “Extrude.1” as cutting element;

. Click ok.

Multi-sections

A- 43 surface.5

Extrude.1
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A oz el

Cont’:-

. Click “Split” icon again;

. Select “Join.2” as “element to cut”;

. Select “Extrude.2” as cutting element;
. Click ok.

Hide “Sketch24”, “Sketch25”,
“Extrude1”& “Extrude2”

To Create Boundary Curves:- QuELRlLS
. Click “Boundary” icon; g
. Select “Tangent Continuity”;
. Select the edge;
. Click ok.
. Agaln, CIle “BOundal’y” ICOh, Boundary Definition
° . Propagation type:ITangent continuity
SeIeCt the edge’A Surface edge: |5plit. B\Edge. 4
. Click ok. o
Limik2: |Mo selection

@ 0K I - Cancell Preview I

A-44
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5

To create a Blend Surface:- surfaces =z
. Click “Blend” icon;

Blend Definition
. Select “Boundary3” as First Curve; ‘. . ::::::M
. Select “Split6” as First Support; Secondcuve:  [Boundary 4
° SeIeCt “Boundary4” aS Second Curve; Second support: |Sp||t.5

Basic | Tension | Closing Points |C0ui 4 I 3

Firsk continuity: ICurvature LI

. Select “Split5” as Second Support;

First tangent borders: IBoth extremities VI

Second continuity: ICurvature LI

. On tab page “Basic”, select “Curvature” for first
and second continuity;

& Trim second suppark

Second tangent borders: IBoth extremities VI
ReEIace I HEmuyE I HEVErSE I

. Select “Trim First Support” & “Trim Second e, [P0 ] S come | _prevem |
Support” (the result will group all surfaces
together)

plane7
. On tab page “Coupling/Spline”, select “Ratio”;
. Click ok to complete.

Hide Plane.7 & Sketch23 sketch23

Hide Boundary3 & Boundary4 %

result

A- 45
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5A

To Rename a Surface:- A7 Spit.5
. Right-click the Surface “Blend.57; Spit.&
. Select “Properties”; ae Boundary. 3

<7 Bounds Center araph

. Enter “Right_Wing” as Feature Name,; &2 B rcfemeon
® Click ok. "Firs Hide/Shaw

"Sar g‘| Properties Alt+Enker
E Open Sub-Tree

Define In Work Object

To Show a Geometrical Set:-

@ Perfume_botte

. Right-click “Reference” on the tree; 7o

. » -7 vz plane

® SeleCt “Hlde/ShOW , —gzxp\ane

. |- 322 PartBody

. Click ok. L5
g/ﬂBO Center gra|

!
E Hi 10
T’gﬂ 54 Propetti Al+ENt
roperties nker
S Fro
- E Open Sub-Tree

Switch back to “Shading with Edge” |[*“

# o pld Define In Work Object

(X
.

File/Save.... Bottle_a.CATPART

A- 46
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Properties

Current seleckion : |

Mechanical Feature Properties | Graphic

Feature Mame : |Right_Wing

END of Tutorial 5A
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5B

view £

We continue to build the remaining portion of (BEEBAQ L@ 0, B.Ek]
the outer skin of the perfume bottle....

. Reopen the file “Bottle. CATPART” (if it is closed) ;

. Ensure that the current workbench is “Generative
Shape Design’;
. Click “Front View” icon to check the front view; (5
/;]

. Click “Right View” icon to check the right view; x
. Click “Top View” icon to check the top view; \C

(Remark: the surface should match Front View and

Right View)
A- 47 —
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial SB

Stop in
front of this
. Click “Sketch” icon and select “Plane.6”; fillet
. Draw a line as shown, referring to the JF
background reference; LL
. Create “Symmetry” constraint between two end

points (first select endpoints then x-axis, click
icon “constraint in dialog box”)

. Click “Exit” icon to complete.

. Click “Sketch” icon again and select “XZ plane”;

. Draw a spline (4 points) as shown, referring to
the background reference;

. Select “sketch26”, then click icon “Intersect 3D
elements”;

. Change the intersection point into “construction
element”;

. Add “coincidence” constraint between the
intersection point and the endpoint;

. Click “Exit” icon to complete. Sketch26

A- 48
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CATIA V5R16 surface modeling — Perfume Bottle

Drag the
plane up

Tutorial 5B

f 2 x|
. \ Flane type: ’W@
To create a Plane (Plane8):- _ i o B
. Click “Plane” icon; - i B
° . [ Repeat object after Ok
SeIIeCt Xy plane ! . @ oK J Jcancel_l Preview J
. Click “Front View “icon;
. (Select “Offset from Plane” as plane type); Stop in
. Move the mouse cursor onto the double arrow “Offset”, 1 front of this
then drag the plane downward onto the line A\ : fillet
. (Offset value should be ~ 54mm)
. Click ok to confirm.

To create a Sketch:-

. Click “Sketch” icon again and select “Plane8”;

. Draw an arc as shown, referring to the background
reference;

. Create “Symmetry” constraint between two end points ;

. Select “sketch27”, then click icon “Intersect 3D
elements”;

. Change the intersection point into “construction element”

. Add “coincidence” constraint between the intersection
point and the arc;

. Click “Exit” icon to complete. A- 49

sketch27
Version 1b- Nov08 Written by Dickson Sham



CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5B

To create a Plane (Plane9):-

Click “Plane” icon;
Select xy plane;
Click “Front View “icon;

Move the mouse cursor onto the double arrow “Offset”,
then drag the plane downward onto the Iinei%;

(Offset value should be ~ 105.5mm)
Click ok to confirm.

To Create a Sketch:-

Click “Sketch” icon again and select “Plane9”;

Draw an arc as shown, referring to the background
reference;

Create “Symmetry” constraint between two end points;

Select “sketch27”, then click icon “Intersect 3D
elements”;

Change the intersection point into “construction
element”;

Add “coincidence” constraint between the intersection
point and the arc;

Click “Exit” icon to complete.
A-50

Version 1b- Nov08

Drag the
plane up

2]
Plane type: |OFfset from plane hd M

Reference: |xy plane
OFfset: 105.5mm .

[ repeat abject after OK

|
F - Cancall Preview I

Stop in
front of this
fillet

sketch27
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CATIA V5R16 surface modeling — Perfume Bottle

To Create a Sketch:- E;EI
. Click “Sketch” icon and select “YZ Plane”; EL

Tutorial 5B

Draw a spline (4 points) as shown, referring to the
background reference

Rotate the view a little bit (by the middle button &

the right button of your mouse) to have an
isometric view;

Multi-select these two endpointsi% , then click
the icon I % | (constraints defined in a dialog

box)

Select “Coincidence” and ok;

Click “Normal View” icon and adjust the spline to
match the background reference as much a

possible; 5 ® Q)

Click “Exit” icon to complete.
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5B
E =

To Create a Sketch:-

. Click “Sketch” icon and select “XZ Plane”; EL
. Draw a spline (4 points) as shown, referring to the
positions of the endpoints of the previous arcs A\ A
. Rotate the view a little bit (by the middle button &
the right button of your mouse) to have an
isometric view;
. Multi-select these two endpointsi\( , then click N
the icon (constraints defined in a dialog
box) I %I |
. Select “Coincidence” and ok; L E2
. Click “Normal View” icon and adjust the spline to @L
match the background reference as much as
possible;
. Click “Exit” icon to complete. ]__3_1

A- 52
Version 1b- Nov08 Written by Dickson Sham



CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5B

To Create a “Combine” Curve:- z

. Click “Combine” icon; @

Sketch30

. Select “Sketch.30” & “Sketch.317; Combine9
. Click ok to confirm. Sketch29
. (The new curve can fit the shape on both front view
and right view) |
Hide Sketch.30 to Sketch.31 /
Sketch28

To Modify Sketch28 & Sketch29:-

. Double Click “Sketch.28”: Result
. Select “Combine9”, then click icon “Intersect 3D
elements”;
. Change the intersection point into “construction
element”; <« Both sketch28 & Sketch29
. Add “coincidence” constraint between the should touch Combine9
intersection point and the arc endpoint;
. Click Exit to complete. /

. Repeat the steps for “Sketch.29” too.

&
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5B

To Create a Symmetric Curve:-

Click “Symmetry” icon;

Select “Combine9” as Element;
Select “zx plane” as Reference;
Click ok.

To create a Multi-sections Surface:-

Click “Multi-sections surface” icon; &}

Select “Sketch26” “Sketch28” “Sketch29” as
Section (The red arrows should be pointing
to the same direction; if not, click on the
arrow to change)

Select “Symmetry2” "Sketch27” "Combine9”
as Guide;

(On tab page “Relimitation”), deselect
“Relimited on end section”;

Click ok.
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Element: Combine.2 @

Reference: |z« plane

HidefShow initial elﬂnent l

Resul: @ surface O Yolume

@ oK I - Cancell Preview l

— The result of “no

| « limitation on end section”

Multi-sections Surface Definition |E| [g|

Mo | Section | Tangent | Closing Point: |
1 Sketch, 26
2 Sketch, 28
3 Sketch,29

| Spine | Coupling |Re|imitat »

1 Symmekry, 2
2 Sketch. 27

Mo | Guide | Tangent |

Spine | Coupling

I_ 4 Relimited on start section ‘

Smooth parameters [ kelimited on end section

O Angular correctior

[ peviation: . ‘

@ oK ] < Cancell Presview l
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5B -

Hide the elements which were used to

create the previous multi-sections surface.6

To create a Plane (Planel0):-

Click “Plane” icon;
Select xy plane;
Click “Front View “icon;

Move the mouse cursor onto the double arrow
“Offset}, then drag the plane just above the
circle

(Offset value should be ~ 120mm)
Click ok to confirm.
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e JPIIL.U
T Boundary.3
" Bolundary.4

nght W|ng

hide

Plane type: |0FFset Fram plane jM

Reference: |xy plane

Offset: | 120mm 2

Reverse Direction I

[] Repeat ohject after OK

@ oK I o Cancell Previgw l
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CATIA V5R16 surface modeling — Perfume Bottle

To Split Surfaces:-

Plane.10

Tutorial 5B

Operat ons

Right_Wing

Click “Split” icon;
Select Multi-sections.6 as “element to cut”;

Select “zx plane” & “Plane10” as “cutting
elements”;

(if the solution is not as shown i% click
“other side” to choose another solution)

Click ok to confirm.

Multi-
section.6

Click “Split” icon again;
Select “Right_ Wing” as “element to cut’;

Select “Yz plane” & “Plane10” as “cutting
elements”;

(if the solution is not as shown, click “other
side” to choose other solution)

Click ok to confirm.
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial §

ot+aL Commercial Use

To Create a Boundary Curve:-

. Click “Boundary” icon;

. Select “Tangent continuity”;
. Select the edge

. Click ok to confirm.

Surfaces

To Create a Blend Surface:-

. Click “Blend” icon;

. Select “Boundary.5” as first curve;

. Select “Split.8” as first support;

. Select “Split.7/Edge7” as second curve;

. Select “Split7” as second support;

. Select “Tangency” for first & second continuity;

. Select “Trim first support” & “Trim second
support” (so that the surfaces are grouped
together)

. Click ok.

Hide “Boundary.5”
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Split.7

se |
INU selection
@ oK I & Cancel l Frevie i I

Split.8

Blend Definition

First curve: |Boundary.5

First suppart: |Split.

Second curve: |S|:Iit.?'|,Edge.?

Second support: |Split.?

Basic | Tension | Closing Paoinks |C0ua 4 | »

Firsk conkinuity: ITangency ;I

I3 Trim First suppart

Firsk tangent borders: IBoth extremities VI

Second continuity: ITangency LI

I3 Trim second sUppork

Second tangent barders: IBoth extremities VI

ReEIace I HEMuVE I HEVErSE I
@ oK I & Cancel I Preview I
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5B

To Create a Plane (Planell):-

Click “Plane” icon;
Select XY plane ;
Click “Front View “icon;

Move the mouse cursor onto the double
arrow “Offset”, then drag the plane just
above the fillet 3

(Offset value should be ~ 136.5mm)
Click ok to confirm.

To Create a Sketch:-

Click “Sketch” icon;

Select “Plane11”;

Draw a Circle (dia= 22mm) at the origin;
Click Exit to complete.
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v 2 ]x]|
Plane byvpe: |Ostet from plane ﬂ@
Reference: |xy plane
Offset; | 136.5mm =

Reverse Direction I

[] Repeat ohject after Ok

e

@ oK | = CanceIJ Presicm J
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CATIA V5R16 surface modeling — Perfume Bottle

Tutoril 5B

To Create an Extrude Surface:- Svface s
. Click “Extrude” icon; T~ :
. Select the previous sketch (sketch.32) ; = 0 Ak 7 X
. Click “Front View “icon; e L
. Move the mouse cursor onto the double | pirection: (XX VN
arrow “Limit1”, then drag the plane just on /’ frrofie oo
the line ; e Typs:  |Dimension |
- EXtrUde3 %F Dimension: | L4mm =)
. ( Limit.1 should be ~ 14mm) Lk 2
. Click ok to confirm. ::'fu:m §
Reverse Direckion I
@ oK l - Cancell Presigw l
To Split the Extrude Surface:- A
. Click “Split” icon;
. Select “Extrude3” as “element to cut’;
. Select “zx plane” & “yz plane” as “cutting Spiit Defnition
elements”; e —T
. (if the solution is not as shown, click “other =
side” to choose other solution) Ny
. . Remove | Replace |
. Click ok to confirm. —
[
Q Elements to remove: [Defauk (Noney @
Hide “SketCh.32” EEIt|3mentstukaep: Defal (None) @
[ Intersections computation
e
A- 59 j e Bt ] & cencel | _preview_|
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CATIA V5R16 surface modeling — Perfume Bottle

To Create a boundary curve:-

Tutorial 5B

To Create a point on the surface edge:-

Click “point” icon;

Click to define a point on the surface edge;i%
Click ok to complete.

Click “point” icon again;

Click to define a point on the surface edgcﬁ}>
Click ok to complete.

Operations

Click “boundary” icon;

Select the surface edge;

Select “Point.8” as limit 1;
(Reverse the red arrow if needed)
Click ok to complete.

Repeat the above steps to create another
boundary curve as shown
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-7 Boundary.5
‘a‘ Blend.&
&~ Plane. 11
- 74 Sketch. 32
-.& Extrude.3
&7 5pit.g
" Point.s

= Foints
E~>—
~ Bounday.7
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e
o
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5B

Surfaces

To Create a Blend Surface:-

Blend Definition

. Click “Blend” icon; Fscavel [oonday.
. Select “Boundary.7” as first curve; B
Secand curve: W
. Select “Blend.6” as first support; dl 5.3
« » Basic Tension | Closing Paints |C0ug LI_'
. Select “Boundary.6” as second curve; Frstconiruty: [Crvatrs =
17 . ” [ Trim First support
. Select “Split.9” as second support; o ey
Second continuity: ICurvatura ;I
[ Trim s=cond suppork
. Select “Curvature” for first & second continuity; e o H
. Raelace| Remnvel Reverse'
* CIICk Ok' n @ K I_ﬂCanceII Freview |

< Boundary .4
"% Sketch. 26
£ Sketch. 27

“Show” the surface “Right_Wing” Right_Wing

7 Flane.s

£ cketch. 28
7 Plane.g
E,f Sketch.29

{24 sketch, 31
¢ Combine.d
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CATIA V5R16 surface modeling — Perfume Bottle

To Create a Sketch:-

To Split a surface by a sketch:-

Click “Sketch” icon;
Select YZ plane;

Draw a spline as shown;
Click Exit to complete.

Click “Extrude” icon;
Select “Sketch33”;

Enter 30mm for both Limitl & Limt2;

Click ok.

Click “Split” icon;

Select “Right_wing” as “element to cut”;

Select “Extrude.4”, “Plane10”, “yz Plane” as
“cutting element” (Click “other side” to choose

other solution if needed)
Click ok.

Hide Extrude.4

Version 1b- Nov08

Tutorial 5B

A- 62

Split Definition

Elernent ta cuk: |Right_wing

C g elements

Remave ] ReEIace ]

Other side ]

Support: IDeFauIt {Mone)
Elements ko remove: |DeFauIt (Mone) ﬁl
Elements to keep: IDeFauIt (Mone) ﬁl

[ keen both sides
[ Inkersections cormpukation
15 Aukomatic extrapolation

Result: @ Surface O yolume

@ oK I -] Cancel] Preview ]
i
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CATIA V5R16 surface modeling — Perfume Bottle

Wireframe

To Create a Connect Curve:-
. Click “Connect” icon;

. First Curve
- Select the point i%
- Select the edge /A
- Select “Tangency”

. Second Curve
- Select the point
- Select the edge
- Select “Tangency”

. Click ok to complete.

S cfacy s

To Create an Extrude Surface:-

. Click “Extrude” icon;

. Select the Connect curve as Profile;

. Select “YZ plane” as Direction;

. Enter 20mm as Limitl (Reverse direction if
needed)

. Click ok.

onne re Definition
Connect bype : [Narmal -
First Curve:

Point: split, 10 Yerkes, 1
CUrve!  [Spit 10\Edge. 12
Conkinuity: ’m

Tension: 0.7 a
Reverse Direction I

Second Curve:

Paint: Split. 9vertesx.2
Curve: Split, 9\Edge. 13
Continuity: ’m

Tension: 1 Y|
=1

Reverse Direction I

[ Trim elements

@ oK l ] Cancell Presview ]

Profile:  [eEyyi==auk

Direction: |vz plane
Extrusion Limits

Lirnit 1

Tvpe: |Dimension j

Dimension: | 10mm =

Lirnit 2

Tvpe: |Dimension j
=)

Dimension: | 0mm

Reverse Direction I

@ K l =) Cancell Prewvisw l

Limit ]V
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CATIA V5R16 surface modeling — Perfume Bottle

Surfaces

Tutorial 5B

To Create a Fill Surface:-

. Click “Fill” icon; : -~
. ﬁ_ll Surface Definition
. Select the edges and the corresponding support R
surfaces: e | e i
“ . . . 2 Spl?t.lD'l,Edge.H Split. 10
. Select “Tangent” as continuity; T Sendoldens  oends
. 5 EBlend.6\Edge. 17 EBlend.&
. Click ok to complete. S omoraie s
AddaFter Reelace Remaove
AddBefore | ReplaceSupport | RemowveSuppark
. Continuity: |1 5n0en -
Hlde EXtrUde.S Passingp:il:: ||‘-'J;ostelectionJ
[m]
. . Extrude.5 @ oK & Cancel | Preview |
TO JOIn Surfaces:- ur‘:ral‘uns | | | | | | | | | | | | | | | | -
* Click “Join” icon; (Optional) — Try the below method to get a
. Select all surfaces; smoother Fill Surface
. Click ok to complete.

Create a small boundary
curve on both sides, then
create a blend surface; the

create the fill surface (the
result is better)
A- 64
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CATIA V5R16 surface modeling — Perfume Bottle

Hide all these elements
(curves/sketches/planes)

To Create a Symmetry:-

Tutorial 5B

Click “Symmetry” icon;
Select Join3 as Element;

Select “ZX plane” as Reference; e
+ ¢ Boundary.&
Click ok. Join3
- Sketeh.33
- Extrude.d
Multi-select “Join3” & “Symmetry3”; 1E?'fff§2'§ni1
. “ s — - Extrude.5
Click “Symmetry” icon; o ]itum
Reference: [2x plane B Lim2
Select “YZ plane” as Reference; S T
CIiCk Ok. ‘ i |;‘.m Symmetry.3

i@ MUt CUIpULE (Symmetry)
[,ﬂ Symmetry.4
il symmetry.5

Symmetry3

result
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial

@?For Commercial Use

To Join Surfaces:- [ _
. « . y - L\m2 Join Definition ? X
. Click “Join” icon; erents o
. Select all surfaces; F _
. b Qw2 B Add Mods | Remove Made |
. Click ok to complete. ?Lf‘—
=_w_ Parameters |Fedaratlnn | sub-Elements To Remove |
+-88 Join.4 [ check tangency & Check connexity [
[ simplify the result
[ 1gnore erroneous el lements
Merging dist: 0.001mm .
WiI‘EfI‘aI'I'IE [ Angular Threshold
To Create a Plane:- - R ——
. Click “Plane” icon;
. Select YZ plane;
. Enter 80mm as Offset (in front of the model); Plane Defintion______[2]X]
. Plane type: W (i)
. Click ok to complete. planel2 .———I

Offset: 80mm @
Reverse Direction I

[ Repeat object after OK

& Cancel ] Preview ]

To Create a Sketch:-

. Click “Sketch” icon;

. Select the previous plane “Plane12”;

. Draw a Circle (dia 21.5mm) as shown;

. Drag the circle center to adjust its position, which
should be aligned on y-axis;

. Click Exit to complete. A- 66
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5B

To Project the sketch onto model:-

Click “Project” icon;
Select the previous sketch “Sketch34” as
Projected;

Select Join.4 as Support;

Select “Along a direction” as Projection type;
Select “yz plane” as direction;

Click ok to complete.

To Create a Swept surface (circular):-

Click “Sweep” icon;
Select “Circular” as profile type;
Select “center and radius” as subtype;

Select the projected curve “Project.1” as center
curve

Enter Lmm as radius;
Click ok to complete.

Hide the sketch, the sketch plane and the
projected curve
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Wireframe

e ace Definition
Profile bype: (4. “‘ Ié M
Subtype; |Center and radius 1]
Center curve: |Project. 1

Radius: |1mm E Law...l

Optional elements

Spine: Default (Project, 1)

Relimiter 1: Mo selection

Relimiter 2 |[Mo selection

Srooth sweeping
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5B

To Mutual Trim between 2 surfaces:-

Trim Definition

Mode: IStandard - l

— Trimmed elements

. Click “Trim” icon; o

. Select “Sweep.1” and “Join.4”; o —

. (the solution should be the combination of all s T
outermost faces) = T S

. Click ok to complete. e

Elements to remove: |Default (Mone) ﬁl
Elements to keep: |Default (Mone) ﬁl

[ Reesult sirplification
[ tritersection compuktation

I3 automatic extrapolation

@ oK I ) Cancell Preview I

To Create a Boundary curve:-

. Click “Boundary” icon;

. Select the edge;

. Select “tangent continuity” as propagation type;
. Click ok to complete.

Propagation type:lTangent conkinuity

Surface edge: |Trim. 1\Edge.20

Limit1: Mo seleckion

Limit2: Jre selection

@ ok | @ cancel | Preview |
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5

To Create an Extrude Surface:-

. Click “Extrude” icon;

. Select the previous boundary curve “Boundary.8”;
. Select xy plane as direction;

. Click “Reverse Direction”;

. Switch to “Front View”;

. Limitl = 6mm; Limit2 = -1mm

. Click ok to complete.

To Create a Plane:-

. Click “Plane” icon;

. Select xy plane as reference;
. Enter 7mm as Offset value;

. Click ok to complete.
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Leave a 1mm
gap here

Wireframe

Extruded Surface Definition E|[z|

Profile:  |Boundary.s

Direction: |xy plane
Extrusion Limits
Lirnit: 1
Type: IDimension

Dimension: |6mm
Lirnit 2
Type: IDimension

| Reference

@] Bl

Dimension: I-lmm

Reverse Direction I

I @ oK I GCancell Presvigw l

Plane type: IOFFset fram plane ;I f@l

Reference; Ixy plane

Offset: | 7mm =

Reverse Direction I

[] repeat object after 0K

@ oK l - Cancell Preview I
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5B

To Split a Surface:-
. Click “Split” icon;

. Select “Trim.1” as “element to cut”;
. Select the previous offset plane “Plane13”;
. Click ok to complete. __—

Boundary.8
Hide Boundary.8

To Create boundary curves:- Sl

. Click “Boundary” icon;

. Select the edge*

. Select “tangent continuity” as propagation type;

. Click ok to complete.

. Click “Boundary” icon again;

. Select the edge;/A\ £
. Click ok to complete.
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Upper (lower) surface is
1mm away from the
boundary curve

result
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5B

To Create a Multi-sections Surface:-
. Click “Multi-sections surface” icon;

. Select the boundary curves and the
corresponding support surfaces;

. Check if the closing points are a correct pair Iikei%

. (on tab page "Coupling”), select “Vertices” or

“Ratio” (if number of vertices are not the same

on both sides)
. Click ok to complete.

To Join all surfaces:-

. Click “Join” icon;
. Select all surfaces;
. Click ok to complete.

Hide the two boundary curves
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I—' ,/ Symmetry.3
5 MU QUL B (Symmetry)
] J Symmetry.4

3 J Symmetry .5

#1014

7 Plane, 12

{74 cketch, 34

: Sweep, 1

A Trim. 1

- Boundary.8

i Exfrude&

=-7 Flane. 13
|— Offset

—-.7 Spiit. 11

- Boundary.9

= : Boundary. 10

result
Written by Dickson Sham



CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 5B

To Create an Extrude Surface:-

Click “Sketch” icon, select XY plane;

Draw a line (long enough to cut through the
whole model); no need to make it symmetric

Click Exit to complete;

Click “Extrude” icon;

Select the sketch as Profile;
Select ZX plane as direction;

Drag “Limt1” & “Limit2” to increase the lengths
until the surface is big enough to cut through the
model;

Click ok to complete.

To Create a Surface-to-Surface fillet:- Ra—

Click “Shape Fillet” icon;
Select the two surfaces;

(reverse red arrows if they are not pointing
inward)

Highlight “Trim Supportl” & “Trim Support2”;
Enter Lmm as radius;

Click ok. A- 72
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Frofile:

Skebch, 35

et Definition

Fillet bype: ‘BiTangent Fillet j

Support 1:  [Extrude.7
S Trim suppatt 1
Support 2: |Join.S

& Trim support 2

Radius: imm =] |

Extremities: |Smooth |

Law Relimiter 2;
Faces to keep:  |Defaulk (Mone) @
@ ok | @ caneel | Proview |
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CATIA V5R16 surface modeling — Perfume Bottle

Tutorial 3B_ 7

Hide all Elements except the final surface

To Apply a Material Texture:-  [f¥=
. Click “Material” icon;

. Select the tab page “Painting”;

. Select “DS Light Blue”;

. Click on the surface;

. Click ok.

. Click “Shading with material” icon

Yiew X

s 5 5 ® QL B A 85 B
\J

. Click “Front View” icon to check
. Click “Right View” icon to check

File /ISAVE
A-73 END of Tutorial 5B
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CATIA V5R16 surface modeling — Perfume Bottle

For enquiries, please contact:

Mr. Dickson S.W. Sham
CATIA Certified Professional

Email - dicksham@sinaman.com
Website : http://www.youtube.com/dicksham
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