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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4A

— Create three Extrude surfaces, offsetting from X,Y,Z planes
—  Apply reference pictures onto the three surfaces
— Create a sketch for each cross-section and then relocate

them to the corresponding positions

Tutorial 4B & 4C

— Create 3D curves, then create Freeform surfaces
—  First create the Body, then the Wing, and finally the Talil
—  Create a symmetric model by mirroring the resultant

surfaces by a reference plane

CATIA Freeform Surface-modeling
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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 Freeform Surfaces — Rebuild P51 Mustang Genera’

Change the view with the mouse

A. Panning enables you to move the :
model ogla Elang ﬁalrgllﬁl to tggl Middle button
screen. Click and hold the middle :
mouse button, then drag the Right button
mouse.

B. Rotating enables you to rotate
the model around a point. Click
and hold the middle mouse button
and the right button, then drag the
mouse.

C. Zooming enables you to increase
or decrease the size of the model.
Click and hold the middle button,
then click ONCE and release the
right button, then drag the mouse
up or down.
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4A

Preparation

43 Index of /~mmdsham /images/p51 - Microsoft Internet Explorer

. Create a Project Folder (e..g. C:/P51) Ow O N &0 O Lo @0 5
. Download the reference pictures from the web:  esle mrinmen sivsets i msarinaoesio
http://myweb.polyu.edu.hk/~mmdsham/images/p51/ Index of /~mmdsham/images/pS1

B p51 -front.jpg MName Last modified Size [Descriptior

- p51-right.jpg & iovent visecter :

- PS1-top.jpg B L

(The pictures are square in shape, 1000x1000 pixels) % pS1-from. ipg
. Then Save them into the project folder CR— SR
. Enter CATIA by double-clicking its icon on the desktop
. By default, a empty “Product” file is created. But now, A

you don’t need this, just select “File/Close” on the

menu ;EgP\ant

'Qig\;I Mackup

. Select ‘Start/Shape/Generative Shape Design”on the

menu bar Newpart x|

Entfr part name l:varu—
. Uncheck “Enable Hybrid Design” and then click “ok” DE‘,;;;;;;"; ——
[ create an ordered geometrical set

. (An empty part is now created on “Generative Shape e e

Design” workbench.) @] &

@ 0K ItJCanu:eIJ
A- 4 —
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4A

To create a Geometrical Set:-

. Select “Insert/ Geometrical Set” on the menu bar
. Type “Reference” as the name
. Click ok to complete
To create a Sketch:- .
. Click “Sketch” icon and select “yz” plane Ed
. Draw a vertical straight line on the left
. (Length ~ 120mm, Location ~100mm from origin)
. (Before clicking the 24 point, refer to the L value

on the toolbar “Sketch Tools” )
. Click Exit to complete

kEl:ch tools

EJ stat  Fie

Edit

Yiew

a% Partl
L7y plane
7wz plane
7 7 plane
'@} PartBody

== (o Tools

Dhjeck

Body

% Geometrical Sek. .

@ Ordered Geometrical Set. ..

Preparation

Midindow  Help

Sketcher

}. Bxis Syskem, .,

----- 1S‘p9mtofthe\zertlcc

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

| g o

Vi t}‘ % End Poinff H: [-100.456mm

¥: |-51.599mm

L: | 121.306mm

A | 270deg
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Preparation

Tutorial 4A

Drag it up to

To Create an Extrude Surface:- . ~285mm
. Click “Extrude” icon
. Select “Sketch1” as profile, “yz plane” as direction
. Click “Reverse Direction” @,
. Push the mouse cursor onto Limit 1 and then drag it a"ﬁ

up to ~285mm -
. Click ok to complete
To Apply a Texture material onto the surface:- =il
. Click “Apply Material” icon Joto matrs ctaoo =] 5 =]

Select a Texture material, e.g. “B&W Tiling” on the list
Click on the Extrude surface %
Click ok to complete

To view the texture, click “Shading with material” icon o

\ * Bathroom Floor
. Concre ke

IConstruction

I K

=
| S
BEEBA] L@ @,@ 5 .
A- 6
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4A

To replace the texture by a picture:- o e
. Double-click “B&W Tiling” on the tree £ yz plane
. Select the tab page “Rendering” g:ﬁ:;;
. Click on the sub-tab page “Texture” =~ peference
“ ” T'Ia_ﬂllﬁketth 1
. Select “Image” as type L
. Click “...” icon to select a picture file B Tiing
. Select the file “p51-right.jpg” in your project folder EE:E:TM
* Click “Open” (B Materisl=Baw i
. (Now, the projection method is not correct to show the
picture on the surface)
) ) ) y Material sizes[ 200 mm |21 B partt
. Select “Cubical Mapping &P R s
Q S
i | o | Fa,
. Deselect U,V repeat S
ﬁLfnﬂ =285mm
. Flip U E] [Material=Baw Tlllng‘
. Click ok to complete

A-7
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Preparation

Properties

Current selection |B&W if

Feature Properties etitance | Analysis |Dra§ <|>

Material size:l 200 mm E

=] &|
. /

Lightini @
Type |Image ~

U=y Fip CJu Ow

[

|L|

Info: Other material properties may be loaded using Edit Properties/Mare item

-

a® result

By Dickson Sham (ME Dept, HKPU)



CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Preparation
Tutorial 4A
To create another sketch:- o .
. Click “Sketch” icon, then select “zx plane” =4 __ """"""
. Draw a vertical line on the left = --------- -----------
(with one end touching x-axis) N ."+/ - B "
. Click “Constraint” icon, then select the line s o nnll _
. Modify the length to 25.4mm (1inch) 1 e _J
. Click Exit to complete =i
To resize and relocate the reference picture:- Cu:::f:,jiiz;'f\rT:i:fdm S
. Click “Right View” icon (or click “y” on the compass) § e ——
. Double-click “B&W Tiling” on the tree again e ‘ o 65| &
. Select the tab page “Rendering” E %
. Adjust the values “Scale U,V” and “Position U,V” until = Ughting | Texture |
the scale 1-2 is nearly of the same height as Sketch.2 ‘ g Tpe[imege 7]
wE | et
. Keeping the Scale unchanged, adjust UV positions so - R e o —
that the peak point of the image lies on the origin : m_mmmjl—lf;
. Click ok to complete Sketch.2 Postony [T 250t

(1 inch Line)

System
origin (0,0,0)
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Preparation
Tutorial 4A

<l drag ~
To delete Sketch.2:-
. Click “Sketch.2” on the tree
. Press “Delete” key on the keyboard 21|
. Click ok to confirm Profic: |

Cirection: [vz plane
To resize the surface to fit the picture:- o T
. Double-click “Extrude.1” on the tree Proereis [T
. Drag “Limit.1” so that the surface edge is touching the e ::“
tail of the image =

. (optional) To change the increment, right-click on the Messure Between. .

entry box of “Dimension, Limit1”, then select “Change
step/ new one”, enter 0.1mm, finally click ok o Right-click

. Click ok to complete 7y plane here to change

' : : 7 vaplane the increment
(Now, the scale, the location & the size of the Right 57 2 plane
View image are correct) [Bravooy
Reference
f‘@Skﬁtch.l

N m
F=2 Extrude.d

A-9
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

To create a sketch:-

. Click “Sketch” icon and select “yz” plane L&y [eeee

. Draw a horizontal line as shown

. (Length ~ 200mm, Location ~100mm under origin) [ Pishetcnr
e

. (Before clicking the 2" point of the line, refer to the L j

value on the toolbar “Sketch Tools” )
. Click Exit to complete

To create an Extrude Surface:-

. Click “Extrude” icon
. Select “Sketch.3” as profile, “yz plane” as direction
. Click “Reverse Direction”

. Keep the Dimensions UNCHANGED (which should

be the same as Extrude.1)
. Click ok to complete

A- 10
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Tutorial 4A

...........

Preparation

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

.........

________

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

Li

rofile

_________

-----------

25?%’ Y

New Extrude
surface

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

Extruded Surface ’: i

Profile:  [Sketch.3

2l

Direction: Sy
Extrusion Limits
Limit 1

Type: IDimension j

Dimension: I 257mm E

Limnit 2

Type: IDimension j
=

Dimension: | Ormrn

Reverse Direction I

@ oK I L) Cancel] Presvigw I
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Preparation

Tutorial 4A

To apply a Texture material onto the surface:-

. Click “Apply Material” icon ﬁ,:l
. Select a Texture material, e.g. “B&W Tiling” on the list &
. Click on the Extrude.2 surface

. Click ok to complete

To replace the texture by a picture:-
. Double-click “B&W Tiling” on the tree
. Select the tab page “Rendering”

Current selection |E&'-.-'-.-' Tilirng

. Click on the sub-tab page “Texture” ot :
. Select “Image,, as type Feature Properties |Renderlng| Inherikance | Analysis |Dra: lIL
. Click “...” icon to select a picture file o LI
. Select the file “p51-top.jpg” in your project folder = :IEE’ = |
. Click “Open” ~
. (The projection method is correct to show the picture Lghting | Texture |
on the surface, so we needn’t change it) Type |Imans =l
Image I"-.Iamel CehZabh Catial Training, Tuk04-pS1YpS1-top.jpg =
. Deselect U,V repeat Repest  [JuU v Fip CJu Clv
A- 11
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

a® Partl
7wy plane
27 vz plane
7 zx plane
@ PartEody
-suE f
£ shetch.1
-‘Qg Extrude.1

[ sketch.3

]
=5 Extrude.2

Lirmz=0mrm
IMaterial=E&w Tiling

o B Tiing
Lirn1=257rmm

Tutorial 4A

Click “Top View” icon (or click “z” on the compass)

Adjust UV scales until the peak & the tail both touch

the surface edge

Keeping UV scales unchanged, adjust UV position to
locate the peak point of the image onto the origin

Click ok to complete

Version 1a - Jan 08

origin (0,0,0)
A-12

Touch the

/ surface edge

Current sel

Feature

Lighkiry

Sicale ¥
Position

Pasition

Type IImage = I

Image Namel DuyCADYCatial Training, Tut04-pS 1pS1-top, jpg =
Repeat Cu v Fip CJu v
Scalell  [EEECCvE OO w129

orientation [ECCCT T T = |0 deg |
Bump(*y [T ST =] 0 -
| >

System /lg\ =

Preparation

ection : |Ba Tiing

Properties | Rendering | Inheritance | Analysis IDraz‘I 1|b
Material size:l 200 mm E

Lo =

g | Texture |

Ty o = 169
u mﬂpzm mm
v T T O ef-23.57 mm

Touch the
surface edge
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Preparation

Tutorlal 4A

To create a sketch:-

. Click “Sketch” icon and select “zx” plane
. Draw a vertical line as shown
. Draw two horizontal axes as reference, then adjust

the vertical line so that the two axes touch the
maximum & the minimum points respectively

. Click Exit to complete

To Create an Extrude Surface:-

. Click “Extrude” icon

. Select “Sketch.4” as profile, “zx plane” as direction

. Click “Reverse Direction”

. Drag “Limit.2” so that the extrusion lengths in both
directions are nearly the same

. Click ok to complete

A- 13
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Extrusion Lirnits

Limnit 1
Type: IDimension

Dimension: I 257mm
Lirnit 2
Tvpe: IDimension

New exir
~surface

BBl o) | EBI)

Dimension: | 221mm

Reverse Direction I
@ ok l L) Cancell Preview ]
-
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Preparation

Tutorial 4A

To Apply a Texture material onto the surface:- |- | =
. Click “Apply Material” icon .
. Select a Texture material, e.g. “B&W Tiling” on the '%j'f“k;”“"

= Extrude.1

||St T@,ﬂsketch.S
. Click on the Extrude.3 surface dw
. [BJF Lir1=257rmm
. Click ok to complete

Lim&=0rnrn .
IMaterial=Bew Tiling
T"F_ﬁ-, Sketch.4
o

To replace the texture by a picture:-
. Double-click “B&W Tiling” on the tree
. Select the tab page “Rendering”

Properties
. Click on the sub-tab page “Texture” Curent seecton [T TG
“ . Feature Properties | Rendering Inheritance | Analysis |Draz ]
* SeleCt Image aS type Matlerialsize:m _l
. Click “...” icon to select a picture file

. Select the file “p51-front.jpg” in your project folder
. Click “Open”

Lightirg | Texture |

Type IImage =~ l

Image Namel D4 CADYCatial Training! Tuk04-pS14pS1-front. jpg =

Repest  [Ju Cv:  Fip CJu OIv

Scale U mllllllllllmﬂll

Srale v mﬂll—
Pasition U rmllllllllllmﬂlﬂmm

Position ¥ rm:llllllllllmﬂlgmm

Oriertation [ICCT T TTCCTE mjfo deg )

Bump(*y [ oo =jfo _ILI
| >

2l

* (Now, the projection method is not correct to show
the picture on the surface) i

. Select “Cubical Mapping”

. Deselect U,V repeat
A- 14
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Preparation

Tutorial 4A

Click “Front View” icon (or click “x” on the compass)
Feature Properties | Rendering | Inheritance | Analysis |Dra{ LI_’

Material size:l 200 rarn E

Lighting | Texture |

Type m

Image Namel D\CADyCatial Training) Tut04-pS13pS1-frant . jpg =
Repeat  [Ju v Fip CJu (v

Scale U mIllllllllm:"].g?

Scale ¥ [T o O = [ .97

Posiion U [T TN HIW
Posiion v LT o O ﬂlw
Orientation MHIMEQ—_
Bumpity I iEeffo =
« | _’I_I

I Current selection : [Ee Tiling

Adjust UV scales until the image extremums touch
the surface edge respectively

Keeping UV scales unchanged, adjust UV position to
locate the centerline of the image onto the origin

Click ok to complete

System

a2 Parkl
277wy plane
7wz plane
7 zx plane
@PartBody

S
T'M{* Sketch.1

A
=% Extrude. 1

T-F_ﬁ\, sketch.3
T"-»‘:fn Extrude.2
T'F_f): Sketch.4
To% Extrude.3

W Baw Tiling

Liml=257mm

result

A- 15
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4A

. (Now, all three views are aligned) 5 o
7wz plane
. Modify Sketch1, Extrude1 to adjust Right View @w
. Modify Sketch3, Extrude2 to adjust Top View Ewk’
. Modify Sketch4, Extrude3 to adjust Front View S oot
. (Remark: The three surfaces are just the projection s
screens. No matter how we change their positions or
sizes, the three views are still aligned)
a® Parkl . .
£ wy plane RI Front VleW
27 y2 plae (Sketch4)
A7 zx plane
l@}F‘artBody a3 Partl
-EB}REEELEDLE 27wy plane
@- A7 vz plane
ﬂ‘f Extrude. 1 A7 zx plane
@- @}PartBodv
= Extrude.2 i Refersnce
EY (7 Sk
ﬁ:if“ Extrude, 3 ,:;_"“ Extrude. 1
W/ Baw Tiling [ BleienE
Lim1=164mm ~£“Extrude.2
Bl Limz=173mm T
,:;_"“ Extrude. 3

(B Material=Ei Tiing
W B Tiling
Lim1=164mm

B Limz=173mm

B Material=Ea4y Tiing

result result

Version 1a - Jan 08

Preparation

Move the

surface to

left

ve the
surface
downward

Front View
(Sketch4)

Right View
(Sketch1)

Top View
(Sketch3)

/
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4A

Hide Sketch1, Sketch3 & Sketch4 5 bt

7wy plane

Modeling

Current seleckion : IReFerence,l'Partl

Mechanical I Feature Properties | Graphic |

venne  RIGHt-Click =
. . <7 2 plane Calar Transparency
To make a geometrical set UnPickable:- ..,.% [ —
. Right-Click “Reference” on tree G s Linetyps Thickne
. Select “Properties” jlf;m{“‘ejd“ | L|__dc =i L Ri—
“' ) B Properties Alt+Enker 'ge;ran W= T ke
. Deselect “Pickable” and click ok to complete T & cpensirnee |CII— ji — ji“_‘“”
. (Now all elements in “Reference” cannot be oI = s
. B Lim o Cut Chrl+% -
picked by the mouse) Sl = [ —] [x
Global Properties
[ paste Chrb
Rendering Sty
ﬂl J Mo Speci
To Create a Geometrical Set:- B gort e e e iy lien i
“ . ” Dbject
. Select “Insert/ Geometrical Set” on the menu L
E':":Iv
bar ﬁ' Geometrical Set. .. |
° Click ok to Complete go;dered Geometrical Set.. .,
Mame:
Father: |Partl j
Features:
- o W Cancel
A- 17 - el P
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Modeling

Tutorial 4A ... .o

To Create Reference Planes:-

. Click “Plane” icon

. Select “yz plane”

. Click “Right View” icon (or click “y” on compass)

. Move the mouse cursor onto “Offset” (green
color) and then drag it onto “section B” of the
image

. (Offset value ~ 21mm)

. Click ok to complete

. Repeat the above steps for sections “D,G,H,I”
of the image

. (optional: to change increment, right-click on the

entry box of “Offset”, then select change step/
new one, and then enter 0.5mm; click = fo
fine-tune the offset value)
2| x|

Plane type: [offset fromplane =] A9 |

Reference: |vz plane

Offset:

Reverse Direction |

[] repeat object after

Edit Formula. ..
Edi...
Add tolerance. .

@ Ok | & Car
e Change step

Measure Bebween. ..

Ely OE
Measure Ikem. .. A_ 1 8

Add Multiole values. ..

Version 1a - Jan 08

move the plane

-
e e i s
p——

N ST S

ey ——

Flane type: IOFFset from plane
Reference: |yz plane

@ Offset: I -21mm

51 D"1 m Rewerse Direction I

[1Repeat object after OK

| ‘ FJ ﬂCanceIJ
o

AB CD

. _
2 i ser2
L Plane.1

Offset=-21mm

L Plane.z

GFFset=-58.5mm Section D

= Plane.3
Bl offset=-151m ~ O€Ction G

L Plane. 4

GFFset=-18?.5mm Section H

=77 Plane.5
DFFSEt=-226.5mm Section |

By Dickson Sham (ME Dept, HKPU)
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4A

To Create Reference Planes (Cont’):-

Click “Plane” icon

Select “zx plane”

Click “Top View” icon (or click “z” on compass)
Move the mouse cursor onto “Move” (green
color) and then drag it near “section 1” of the
image

Move the mouse cursor onto “Offset” (green
color) and then drag it onto “section 1” of the
image

(Offset value ~ 14mm)

Click ok to complete

Click “Plane” icon again

Select “plane6” (the previous plane at section1)
Enter 25mm as offset value (or drag “Offset”)
Click ok to complete

Click “Plane” icon again
Select “plane6” (the previous plane at section1)
Enter 125mm as offset value (or drag “Offset”)

Click ok to complete
A- 19

Version 1a - Jan 08

Modeling

Drag “Move” to move the

plane (Offset value will

NOT be changed)

el

“Move” the plane
|r|1ear Section'_1|

—

'I‘i-" % Ge;netrical Set.2
';-"S Plane. 1
T‘ﬂ Plane.2
1‘-‘3 Plare. 3
T’ﬂ Plare, 4
T’ﬂ Plane.5

T‘f Plane.&

B Cffset=-14mm

T’f Plane.7
==

[B¥ Cffset=-25mm

Plane.&

Offset=-125mm

Flane type: IOFFset from plane 'I f@l
Reference: |zx plane

. Offset;  |-L4mm =S|

Reverse Direction |

[ repeat ahject after OF

@ oK J - CanceIJ Presiew J
-

plane8 plane6
:.I, / plan<A ,,i \“
i I
___—TF — - _ul':r'l
g o {
=T 1 } € rl -

By Dickson Sham (ME Dept, HKPU)



CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Modeling
[utorial 4A
(COnt ) I;@PartBudv
Double Click Plane.6 T B herereme
;{;Sketch.l
. Click “Reverse Direction” icon - Extrude.1
. . x’ Sketch.3
. Click ok to confirm | i N
t x" Sketch. 4
* Extrude.3
. Double Click Plane.7 =B Geomeuical Set.2
: 1] . . 9y 7 Plane, 1
. Click “Reverse Direction” icon = Plane.2
. Click ok to confirm 47 Plare.3
£77 Plane. 4
LQ Flane.5
. lane,
. Double Click Plane.8 [T
. Click “Reverse Direction” icon T P'a”;:'set .
. Click ok to confirm fplane B

CFfset=-125mm

. (We are going to build the model on the Right-
Hand Side, therefore we flip these 3 offset
planes onto that side)

A- 20
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Modeling

Tutorial 4A

To Create a 3D Spline Curve (1s!):-

Select ‘Start/Shape/Freestyle” on the menu
bar

Right-Click on the red dot of the compass, then
select “ Lock Privileged Plane Orientation
Parallel to screen”

Click “Right View” icon
Click “3D curve” icon

Based on the picture, draw a 3D curve with four
control points (as shown below)

Click ok to complete

File  Edit  View Insert Tools  Window  Help
.lnfrastructurE 4
Mechanical Design 4
] ‘c Freestyla

AEC Plant 4 w Imagine & Shape
Machining 4 %‘ Digitized Shape Editor
‘I’)inil‘al Mnrkiin 3 Q: enerative Shane Nesinn

Analysis & Simulation

4 E Sketch Tracer

Lock Current Orientation

Lock Privileqed Plane Orienkation Parallel ko Screen

Lse Local Axis Syskem ng ht-
click the
Make ¥ the Privileged Plane I’ed dOt

Bl =lem W7 Fhm Mviniilmasd Flam-

)

P-51D-10-NA
—icreation type

IThru:uugh poinks

AB CD = = G £°
it

—Paoints handling

A

|

[ Disable geometry detection

A- 21
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Modeling

Tutorial 4

To Create a 3D Spline Curve (2nd):-

—_—

. (if needed) Click “Right View” icon again @'

. Click “3D curve” icon

. Based on the picture, draw a 3D curve with four %
control points (as shown below)

. Click ok to complete ﬁ:'

| [ ‘ | ‘ | ‘ —Creation bvpe

Through poinks j
A B C D E F (e —Paoints handling

R

A- 22
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4A

To Create a 3D Spline Curve (3rd):-

Modeling

. Click “Top View” icon again

. Click “3D curve” icon

. Based on the picture, draw a 3D curve with four
control points (as shown below)

. Click ok to complete

| h ‘ ‘ —i_reation byvpe
L Through poinks j
— — Points handling

1l S " F- —+

{1} ' Al Rl g
1 | a

ignsa . | [] Disable geometry detection

I S | — Options
i | Ltewn |Deviation:  [E0Emm
Seqmentation I 1 E

Max Order I g

[ ] Hide previsualisation curve

— amoothing options
I'. l,l'l \ -
A, (O Chord length & Unifarm

Smoothing parameterl 0 E A- 23
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4A

To create a sketch on Section D:-

. Select “Start/Shape/Generative Shape
Design” on the menu bar

. Click “Sketch” icon, select “zx plane”

. Draw a vertical axis on Section D, going through
its center

. Draw another two horizontal axes on Section D

. Draw an Arc (Three point arc starting with limits)

. Draw two Connect Curves (double click on it to
change the tangential direction at the endpoints)

. Adjust the arc endpoints to finetune the profile to

match the image

. Click Exit to complete Connect

~ / Curve

Three point

{, e

Connect

|

|

| c

I urve
M A- 24
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Modeling

Three

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

point arc

—First Curve

Paint:

Paint.6

Curve;

Pral
i
&)
[]
-
(T
-

Circle.1

Conkinuity:

Curvature

=

(‘D Tension: I 1 E
Q —Second Cupve ———————————————————
Paint: Point. 1

Curve:

Line.2

Conkinuity:

Curvature

Tension: I 1 E

Reverse Direckion

=

—

|° OK I iCanceII
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4A

To reposition the sketch of Section D:-

Right-click “Sketch5”

Select “Sketch.5 object/ Change Sketch Support*

Select “Plane2” (for section D)
Select “Positioned” as Type
Click ok to confirm

Double-Click “Sketch5” to edit

Multi-select “3D Curve1”, “3D Curve2” & “3D
Curved”

Click “Intersect 3D elements” icon to get 3
intersection points

Select all curves & axes
Click “Translate” icon
Deselect “Duplicate mode”
Click the point X

Then click the point 2

Add three coincidence constraints to make the
profile touch the three intersection points

Click Exit complete
A- 25
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Chr

+‘B Plane.z 3, Paste
&=~ Plane.4 Paste Special...
T" 7 Plane.t
T"B Plane.
T"B Plane.7 Parents{Children...
47 Plane.§ @ Local Update
:Q 30 Cur
A3
‘Q 30 Cur Sketch.S object Edit

Delete Del

Replace...

Modeling

r—Sketch Positioning

Type: Positioned h l

Reference:|plane, 2

—iorigin

Type: Implicit - l

Reference![no Selection

r— Crientakion

Type: Implicit - l

Reference![no Selection

& [, SREEeRS

@ HDirection ) W Direction

CreverseH [Jreversey [ Swap

a4 Move geometry

/

3 intersection
points with
sketch plane

A
S

o)
N

_/

= | dCanceIl
| ﬂ!D .-z!h £,
il L -
—Duplicate —————————
Instancels): I 1 E

[ puplicate mode

O Keep inkernal constraints

|:| Keep external constraints

—Length

Walue: I Omm E

[ znap Mode

= J dCanceIJ
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang MO de ling
To create a sketch on Section G:- :
. Click “Sketch” icon, select zx plane el w2 v N 5
! cem
. Draw a vertical axis on Section G, going through 1 /- N\
its center e il I
. Draw another horizontal axis on Section G e 4 7 I —
. Draw an Arc (Three point arc starting with limits) L
. Draw a horizontal line | | |
. Draw two Connect Curves (double click on it to
change the tangential direction at the endpoints)
. Adjust the arc endpoints to finetune the profile to
match the image
Tangency Pk
. Click Exit to complete  continuous only ELB
) ) ) —First Curve
/ Connect ] R Pantd
e e L Curve v Phe et
i Cﬁg\‘v Conkinuity: | - matiure j
Tension: |1 E

| J L. Reverse Direchion.
O —Second Curve
j Foint: Point. 1

Curve: Line.2

Conkinuity:| = eakure ﬂ

Tension: I 1 E

Reverse Direckion

|é Ok I iCanceII
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Modeling

Tutorial 4A

21|
To reposition the sketch of Section G:- o e
. Right-click “Sketch6” ;3 D .. ‘ O
. Select “Sketch.6 object/ Change Sketch Support t%iii steth s ot e e e
. Select “Plane3” (for section G) | [ |
. Select “Positioned” as Type O Deactivate ;V:Li'-..tt—"
. Click ok to confirm @ Hbvection O VDrecton
[JreverseH [reverse¥ [15wap
. Double-Click “Sketch6” to edit ]
. Multi-select “3D Curve1”, “3D Curve2” & “3D -
Curved” /4 fj
. Click “Intersect 3D elements” icon to get 3

3 intersection
points with
sketch plane

intersection points

. Select all curves & axes

. Click “Translate” icon

. Deselect “Duplicate mode”
. Click the point Y

. Then click the point 2

H
| i
{']
. Add Two coincidence constraints to make the
profile touch these two intersection points +
H\J

A- 27
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Modeling

Tutorial 4A

(Cont’):- M
. Delete the portion as shown K
. Draw a horizontal axis starting from the
remaining intersection point
. Shorten the arc by dragging its i =
endpoint "/og/ v
. Draw a Connect Curve between the / !
axis and the arc / |
. Click Exit to complete | | "o
I |
. (Remark: Here is the way to shorten a delete "
curve without changing its curvature...)
Eﬁl
-
D . £
raw an axis )
across the C>
curve \ : 3
N I IR Y R -
Use “Quick Trim” H
} to cut the curve Connect
A- 28 Curve
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Modeling

Tutorial 4A

To create a sketch on Section H:-

. Click “Sketch” icon, select zx plane

. Draw a vertical axis on Section H, going through
its center

. Draw another two horizontal axes on Section H

. Draw an Arc (Three point arc starting with limits)

. Draw two Connect Curves (double click on it to
change the tangential direction at the endpoints)

. Adjust the arc endpoints to finetune the profile to

match the image

. ) Tangency
Click Exit to complete continuous only
Connect
N Curve
Three point
o arc

Version 1a - Jan 08

Connect
Curve

A- 29

- . =H

_______________________________________

Connect Curve Definitio 2lx : H
.............................
—Firsk Curve H

Paink: Foint.&

Curve: Circle. 1

0 H

Continuity | - yryvature
Tensian: I

J F.ewerse Direction
4 —Second Curve
Paink: Paint. 1

Curve: Line.3

Continuity; Tangency j
Tension: I 1 E

| <]

O 2

Rewverse Direction

@ 0K I - Cancell
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Modeling

Tutorial 4A

To reposition the sketch of Section H:- e — B 1
H H “ ” ‘x e —Sketch Positioning ——————————————————
* ng ht'CIICk SketCh7 %zz Replace... ‘ Typs: IPositioned "I
i “ ?1 Reference:|Planez. 4
. Select “Sketch.7 object/ Change Sketch Support #%2*; Sketch.7 obfect sl - |
seehe — Origin
. Select “Plane4” (for section H) * Maabae | o [wa ]
L. ” Change Geometrical Set. .. £l E"BnceilNo Selection
. Select “Positioned” as Type () Deactivate = A
. . . Twpe: Im
Click ok to confirm e
@ HDirection O ¥ Direction
O reverseH [ reverse v [ SwWap

. Double-Click “Sketch7” to edit
. Multi-select “3D Curve1”, “3D Curve2” & “3D

d Move geometry

@ Ok J iCanceIJ

Curved” -
. Click “Intersect 3D elements” icon to get 3 o
intersection points g _ et [
[ keep internal constrainks
. I [ keep external constraints
. Select all curves & axes R r—
. Click “Translate” icon xﬂi e

@Ok

. Deselect “Duplicate mode” S—
. Click the point Y
. Then click the point 2

. Add three coincidence constraints to make the
profile touch the three intersection points ;
. Click Exit complete
A- 30
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang MO de lin g

Tutorial 4

To create a Sketch on Section I:- ;

. Click “Sketch” icon, select zx plane

. Draw a vertical axis on Section |, going through
its center

. Draw another two horizontal axes on Section |

. Draw an Arc (Three point arc starting with limits)

. Draw two Connect Curves (double click on it to
change the tangential direction at the endpoints)

. Adjust the arc endpoints to finetune the profile to

match the image

. Click Exit to complete
prat 21
I ConneCté - —Firsk Curve
-------------- CU-FVG-----:L ----- QB Paink: Poink.&
R ] Curve:  [Circle.1
I -5 Conbinuity | = v abure j
g : @ Tension: I'n E
H -
Three point (_D Rewverse Direction
d i —Second Curve
arc
i - | Paoint:  [Point.1
Curve: Line.3
Conbinuity | = evature j
: Tension: Il E
gonneCt Rewverse Direction
vurve
: @ oK I - Cancell
"""""""""""" s s A' 31 [T .
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4A

To reposition the Sketch of Section I:-

Right-click “Sketch8”

Select “Sketch.8 object/ Change Sketch Support*

Select “Plane5” (for section I)
Select “Positioned” as Type
Click ok to confirm

Double-Click “Sketch8” to edit

Multi-select “3D Curvei”, “3D Curve2” & “3D
Curve3”

Click “Intersect 3D elements” icon to get 3
intersection points

Select all curves & axes
Click “Translate” icon
Deselect “Duplicate mode”
Click the point ¢

Then click the point 2

Add three coincidence constraints to make the
profile touch the three intersection points

Click Exit complete
A- 32
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;% :Eefl @ Local Update
= C

Replace... ‘

/

Modeling

sketch Positioning

—Skekch Positioning

Type:

Reference:!|plane.5

2l

Pasitioned

— Origin

Change Sketch Support...

% Change Geometrical Set...

() Deactivate

Type:

RefBrEHEBiINU Selaction

IImpIicit 'I

— Qrigntation
Type:

u

&

® H Direckion

[J Reverse H

RefBrEHCB:INo Selection

IImpIicit 'I

O ¥ Direction

[ reverse v [ Swwap

o Mowve geometry

@ Ok | IH(Zanu:el_]

Translation Definiki

—Duplicate

Instanceis): I 1 E

[ buplicate mode

|:| Keep internal constraints

O Keep external constrainks

x|

—Length

[ snap Maode

value: I i E

‘@ e
OF.
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Modeling

Tutorial 4A

To create a sketch on Section B:-

JONC D tangent
. Click “Sketch” icon, select zx plane
. Draw a vertical axis on Section B, going through
its center
. Draw a horizontal axis on Section B
. Draw an Arc (Three point arc starting with limits)
. Draw a line
. Draw a Connect Curve (double click on it to
change the tangential direction at the endpoints)
. Adjust the arc endpoints and/or adjust the
tensions to finetune the profile to match the
picture
. . tangent
. Click Exit to complete J
| / : Three point pra] 213
I j_ - : arc - —First Curve
: . QB Paink: Paint. 6
Curyve: Line.3
I:L Continuity: G ot j
@ Tension: Im _E
: : 1 everse Direction
: ('\} —Second Curve -
i i i Paint: Paint.5
O J Curyve: ircle,
Line-Ag..- r 1 ------------- Connect @ Continuity: zurvatlure =]
/ Curve Tension: |1.3 E
5 Reverse Direction
A_ 33 — @ oK I W cancel |

Version 1a - Jan 08 i i By Dickson Sham (ME Dept, HKPU)



CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4A

To reposition the sketch of Section B:- Loim rasicnsen.
Local Update
. Right-click “Sketch9” ,'rjii;@%m
. Select “Sketch.9 object/ Change Sketch Support* 15 stot- pu——— Edt

Save the file as p51.CATpart

*’@ Skt

Modeling

[Sketch 2] x|

Select “Plane1” (for section B)
Select “Positioned” as Type

() Deactivate

g Change Geometrical Set...

Multi-select “3D Curvei”, “3D Curve2” & “3D Curve3d” Q

Click “Intersect 3D elements” icon to get 3 intersection @
points

Select all curves & axes H i\f
Click “Translate” icon

Deselect “Duplicate mode” v
Click the point *

Then click the point A\
Add three coincidence constraints to make the profile™ - _ 4
touch the three intersection points

Click Exit complete

Version 1a - Jan 08

—Sketch Positioning
Type: IPositiDned j
Reference: |Plane. 1

—rigin
Tvpes [mplicit =l
Reference: (o Selsction

— Qrientation

Tvpes [mmplicit I
Reference:|ho Selection

@ H Direction ) ¥ Direction

reverse H [JRreversey [] Swap

d Mowve geormnetry

@ oK | iCanceIJ

Translation Definik x|

—Duplicate

Instancels): I 1 E

[ buplicate mode
|:| Keep internal constraints

O Keep external constraints

—Length

[ snap Mode

Walue: I T E

@Ok

Ego /
A- 34 /n/ END of Tutorial 4A
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4B

File  Edit  Wiew Insert  Tools  Window  Help

Modeling

To create two Extrude surfaces:- oo R
. Select “Start/Shape/Freestyle” on the menu Mechanical Design .
ihape A FreeStyle
bar e
) ) Analysis & Simulation 4 ﬁgketch Tracer
i CIle “EX’[I’Udeu ICOﬂ AEC Plant 4 ﬁ}_’c‘lmagine & Shape
. Select “3D Curve.1”
13 ” . H E ﬂ

. Select “Normal to the curve” as direction —
. Drag on the double arrow on the preview L’T;;

surface to the left, up to ~20mm x
. Click ok to complete

. Similarly, create another “Extrude” surface @
from “3D Curve.2” @

Direction
/MJ
Normal to Length |21.?45mma
curve [ pisplay Carners

@ oK | iCanceIl
[ e L

7 Plane.2
1’#‘5 Plane.3
T"B Flane.4
H (13 HH 17 b -
Hide “3D Curve1” and “3D Curve2 [
1'#'5 Plare.7
#= 7 Plare.s
;Q’ 30 Curve.l
:Q" 30 Curve.2
;Q' 30 Curve. 3
T-g"?'ﬁ Sketch.5
T’g’?{\, Sketch.&
t—% Sketch.7
S sketch, &
T-g@ Sketch.3
E%:F Surface. 1
f;:f Surface. 2
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Modeling

Tutorial 4B

To Create a Net Surface:-

. Click “Net Surface” icon i:il

. Pressing “CTRL” key on the keyboard, multi- b
select “Sketch5”_, “Sketch6”, “Sketch7” and
“Sketch8” as Guides

. Click on the text “ProfiIeS(O)”* in the ﬂf}f

command window

. Pressing “CTRL” key on the keyboard, multi-
select the surface edge =y, “3D Curve3” and =27 Plane.
another surface edge /\ as Profiles

f‘ﬂ Plane.2
1’-"3 Flane.3
ilh"ﬂ Plane.4
*i"ﬂ Plane.5

. Change the continuity on both surface edges as I 7"

f‘ﬂ Flane.7

“TANGENTH #- 7 plane.8

o530 Curve. 1

. Click ok to complete 33 urve.2

- FJ' 30 Curve.3
G sketch.5
ar-g,@ Sketeh.6
?—5@ Sketch. 7
Tf‘%’i\. Sketch, B
CA sketch.o
E;,ZJ? Sutface.1
g:f Surface.2

@ ok | @ apety | @ cancel |
-
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Modeling

Tutorial 4B

To Disassemble a multi-faces Surface:- =
. Click “Disassemble” icon an
. Select “Net Surface.1” .
. Select “All Cells:3” as Disassemble mode
. Click ok to complete
. (Three surfaces are created, representing each . e (o]

face of NetSurface.1) 24 e
. Delete Netsurface.1 (or hide it) gjj:;::je-l

s surface5
To convert 3 surfaces into ONE Surface:- oo
. Click “Concatenate” icon
. Select “Auto Update Tolerance” ( aB =T
. Mgltl-select two surfaces (Surface3 & Surface4) :gn:; P m— —
. Click Apply, then click ok to complete - e
A Llnformation T

. Click “Concatenate” icon again o 2o S| Scwal
. Select “Auto Update Tolerance” |Eg§j:§:;

. Multi-select two surfaces (Surface5 & Surface6)
. Click Apply, then click ok to complete

¢ Surface.7

A- 37
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Modeling

Tutorial 4B

To Create a Net Surface (2"9):-

{

. Hide “Sketch5” , “Sketch6”, “Sketch7” and “Sketch8” A

. Click “Net Surface” icon

. Pressing “CTRL” key on the keyboard, multi-select the
surface edge () and then “Sketch9” as Guides £

. (REMARK: The surface edge must be selected FIRST
because its shape is more important than “Sketch9”)

. Change the continuity on the surface edge as
“CURVATURE”
. Click on the text “Profiles(O)”* in the command window

. Pressing “CTRL” key on the keyboard, multi-select the
surface edge+, “8D Curve3” and another surface edge A

as Profiles y 03
. Change the continuity on both surface edges as * .y
“TANGENT" ‘

e
y\ Curyatre '
Ntk il uides (2)

. Click “Apply” to preview FIRST

Sketch.9

3D Curve3 n'a'. oc_| @ Apply | & Cancel |
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Modeling

Tutorial 4B

(Cont’):- bad
. From the preview, the portion near Sketch9
is not smooth, therefore ...

. Change “Curvature Continuity” to “Point
Continuity”
. Click ok to complete
. (It leads to a sharp edge between this ‘

NetSurface and its connecting surface, but
we will correct it later)

. (Remark: “NetSurface2” should be a single-

face surface because it is built from an edge
of another single-face surface)

Curvature continuity Point continuity
between 2 surfaces between 2 surfaces

T'.»'_.’ Hlane, ¢

= 7 Plane.g
;:‘.? 30 Curve.d
;:t.-‘ 30 Curve.2
:Q" 30 Curve,3

- ch.
If Sketch5 is used as E}ﬂ;ﬁhgl

Sharp edge

(Supplement)

Sketch5 (with 3 curves)

the guide, the resultant Fsufscez
surface will be a multi- £ surface.?

faces surface. To %@
convert it into a single-

face surface, refer to
the previous page.

result
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4B

Hide “Surface1” & “Surface2” (two extrude netsurface2
surfaces)

Hide “3D curve3” & “Sketch9”

Modeling

surface?7

To Shorten surfaces:- &

. Click “Extend” icon Q’

. Click on “NetSurface2” e

. (A new surface will be created, click ok to “ﬁ " EIETm o
aCCept) @ Eq:::p segmentation

. Drag on the green dot to shorten the surface by g ] |19 conce
around 13mm -

. Click ok to complete

. Delete “NetSurface2” (or hide it)
. Similarly, Shorten “Surface7” by ~13mm

To create a Blend Surface:- @)
. Click “Freestyle Blend Surface” icon & |
. Select the two surface edges @ :
. Change both continuities to “CURVATURE” v —
. Click ok to complete ¥ i‘fﬁ;n’::';‘ih )
Order.l_l,l'v:ﬁp'ﬁ
A- 40 el
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Modeling

Tutorial 4B

To Create a 3D Spline Curve:-

Right-click on the compass, check if the option

“Lock Privileged Plane Orientation Parallel to
Screen” is on

Click “Right Vlew” icon
Click “3D Curve” icon
Draw a curve with 3 control points as shown

Right Click on the control point near the origin,
then select “EDIT”

by, NN N

Change “x”,’y”,and “z” to 0Omm, select “Close”

Right-click on the control point again, then

select “Impose tangency”
Right-click on the green arc, then select “Edit”

Change “x”, “y” to 0Omm, change “z” to Tmm
Select Close

Adjust the other control points to match the
image
Click ok to complete

A- 41
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Lock Current Orientation

n Lock Privileged Plane Orientation Parallel to Screen

Ise Local Axis Syskem

= _____-_"'
=) 3D curv 21|
i:a' — Creation bype
IThrough poinks j
.:—"?. — Poinks handling

_uL\ A &l e

i |
O Re.lc.-'twe [] Disable geometry detection
s d b3 —Qptions
T = W |Deviation : Iu,n5mm E
amm E Direction - S L
Qrnrn E
Step i arnm E
| ECCN -~ [ | () Bl
Lrarn =
Close | S
e _I Marm

r

Result
Control point at '

origin, pointing
vertically
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4B

Modeling

To create a Revolve surface:-

. Click “Revolve” icon

. Select “3D Curve.4” as profile e

. Right-Click on the entry box “Revolution axis” e —

. Select “X axis” RA;:H ..

. Enter 0 as Angle1 1

. Enter 180 as Angle2 BT i;i

. Click ok to complete pa ] . cone | % B
e e,

. Hide “3D Curve.4”

result

0,500

Tangent

To create a Blend Surface:- . )

. Click “Freestyle Blend Surface” icon @) _

. Select the two surface edges @ e

. Change both continuities to “CURVATURE”

. Click ok to complete %

P 21
—Elend Tvpe
I.ll\uto j
— Information
Type : Approximated
| [Murnber of patches : 19
Crder U W 616
A' 42 Ciptions

[ Prodect end points ‘
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Model’-ng
Check Surfaces: o L 7T
. Click “Right View” icon; The surfaces should e A6
match the right view ]
. Click “Top View” icon; they should also match ‘ =
the top view. (because most of the control P-510-10-40 =T ' ;

curves were referred to these two views) I ] | |

. . . AR D E F
. Click “Front View” icon

. If any misalignment is found, adjust the image
location of the front view

Current selection IB&W Tiling

Feature Properties | Rendering | Inhbu

Material =

w@@

Lighting | Texture |

Type IImage B I

Image: Namel D CADY Catial Training|, Tukd
Repest  [Ju v Fip L
Scale U mllllllllllmﬂ[

Scale v (] I'
Position U MEI

Fostiony L (TN :||'
Orientation [m:“’
Bulrp(*) [m’ﬂ[

4

Fine-Tune
front view
image

e . an i
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4B

To make a surface SemiTransparent:-

. Right-Click “Surface7”
. Select “Properties”, change Transparency to 50
. Click ok to confirm

To Make a 3D curve:-
. Click “Right View” icon

. Click “3D Curve” icon x|

. “Disable geometry detection” (we will not click a point ¢ 7 %) i

on the existing surface)
. Draw a curve with 5 control points as shown
. Click ok to complete

To Cut a surface by a curve (not on the surface):-

. Click “Break Surface or Curve” icon

. Select “Break Surfaces by Curves” as Type

. Select “Along Compass” as direction EEﬂ

. Select “Surface 7” as Cut -
. Select “3D Curve5” as Cutting
. Click Apply &'ﬁ

. Click on the portion to remove

. Click ok to complete
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Modeling

Surface7

30 curve 2|

|

_?Iil

Cutking peReiEy

— Break. Type
Cuk |Surface 7 E

— Relimitation

= EI N
| =

P

B

I
Iﬁ'g;atlon o gl

:j @ ok |[@ apply | @ cancel |
- | pply ancel

rojeckion

[&
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Modeling

Tutorial 4B

Hide “3D Curve.5” 3D Curve.6

To make a 3d curve:- x
. Click “Right View” icon (if the current viewpoint @

is not Right View)
. Click “3D Curve” icon

. Draw a curve with 4 control points as shown @
. (We need to rotate the model a little bit so that -
we can snap the last point onto the existing
endpoint)
. Click ok to complete

To create an Extrude surface:-

. Click “Extrude” icon __

. Select “3D Curve.6” /,} :

. Select “Normal to the curve” as direction “ 4

. Drag the double arrow on the preview surface i
to the left, up to ~15mm . ( e 2]

. Click ok to complete EDQZJLGTE
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4B

To Reset the graphic properties of a surface:-
Right Click “Surface.7” (transparent surface)
Select “Surface.7 object/ Reset Properties”

Select “Apply to Children”

Click ok to confirm (the default graphic properties

will be restored)

To Create a Blend Surface:-

Click “Freestyle Blend Surface” icon
Select the two surface edges
Disable “Project End points”
Change the continuities as shown
Drag the point Y¥to match the image

Click “Front View” icon

Adjust the tension values to match the image

Click ok to complete
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Surface. 7 object

Modeling
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Edit Farmula

% Zhange Geometrical Set. ..

Reset Propetties
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\
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Type : Approximated
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Options

’7|:| Project end points
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Hide “3D Curve.6” & “Surface.11”

To make a 3d curve:-

To make another 3d curve:-

Version 1a - Jan 08

T u tO r| al 4 B Surface 11 3D Curve.6

Click “3D Curve” icon
Pick the existing endpoint i\z

(When the endpoint is detected, a red dashed

L=

circle appears) ;})

Click “Front View” icon gsg) &

“Disable geometry detection” @ =

Pick another point on the right -~ —
Right-click on the first point, then select “Edit” et

Copy the Z value L{j;;:;m
Right-click on the second point, then select “Edit”,

L B

then past the previous Z value onto this Z value
sy Close I l

Click ok to complete

Rotate the 3D model as shown
Click “3D Curve” icon again
Pick the two existing endpoints +

A- 47
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Modeling

Tutorial 4B

Cont’:- 30 curve 2] x
. Then click “Insert a Point” icon e

. Click the middle of the line (the middle point will mg
then be created)

[nsert a point heﬁ

. Click “Front View” icon e Tty
. “Disable geometry detection”

. Drag the middle point to match the image

. Click “Right View” icon

. Drag the middle point to match the image

. Click ok to complete

To make a Blend curve:-

. Click “Freestyle Blend Curve” icon

. Select the two 3D curves

. Change the continuities to “Tangent”

. Drag on the endpoints to change their positions
until the blend curve can match the image

. Click ok to complete

A- 48
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Modeling

Tutorial 4B

To Cut a curve by another curve:-
. Click “Break Surface or Curve” icon / 3D Curve.7 remans _
« ” : CE 2%
. Select “Curves by Curves” as Break Type \, A e
. Select “3D Curve.7” as Cut 8| \® %l
. Select “Curve.1” (previous blend curve) as Bi— 3|
Cuttl ng r— Relimit.ation —Projection
* CIICk Apply IE f E!Eolation—Zl
. Click on the portion to remove = Curve.1 EMTEF@M L
. ol
. Click ok to complete : :.; o 9 o | S5 ol
. Similarly, remove the portion on “3D Curve.8” 3D Curve.8
result
To Convert THREE curves into ONE curve:- B
. Click “Concatenate” icon @
. Multi-select the three curves i\( 4T
. Click Apply , then click Ok to complete I i
&EID"H
A- 49 S
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang MO de lin g

Tutorial 4B

To create a Blend surface:- q-;)
. Click “Freestyle Blend Surface” icon =
. Select the curve ﬁ

. Select the surface edge A

. Click ok on the pop-up window %

. Select “Project Endpoints” option

. Select “Point” as the continuity

. Drag the three green points to limit (as shown)

. Click ok to complete

Hide “Curve.4” Drag the

green point

— I ' Blend Surface
—EBlend Type
Inuto j

— Information

- Dragthe _ _
green point

N

Tvpe : Approximated
Mumber of patches ; 3
Order U/ NV 6/ 2

—Opkions

I3 Project end paints

@ oK I ﬂ'CanceII
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang MOde ling
To make a 3d curve:- o T TopView
. Click “Top View” icon @ —_— = ‘Thﬂh“‘-ﬁ-i_
. Click “3D Curve” icon =1 P n I T'\
. Draw a curve with 2 control points as shown ) g . t
. Click “Front View” icon ) e 11
. Drag the two control points to match the image < g i v
. Click ok to complete
. Similarly, draw another two 3D Curves as

shown below (“3DCurve.10” & “3DCurve.11”) Front View

3D Curve.9

3D Curve.11

3D Curve.10

3D Curve.9
3D Curve.11 A- 51
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4B _

To create a Sketch on Section 3:-

. Select “Start/Shape/Generative Shape
Design” on the menu bar

. Click “Sketch” icon, select xy plane

. Draw a spline curve with 4 control points on the
image of Section3

. Draw another spline curve with 3 control points

on the image of Section3

. Draw a Connect Curve (double click on it to
change the tangential direction at the endpoints)
. Adjust the tensions to match the image
. Click Exit to complete
A- 52
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Stark

Modeling

File  Edit  Wiew  Insert  Tools  Window  Help

lnfrastructure >
Mechanical Design 4
ih-ape % Freestvle
Analysis & Simulation 4 E Sketch Tracer
AEC Plank 4 gp‘ Imagine & shape
Machining 4 E% Digitized shape Editor
- ‘Qigital Mockup -_q.'[_:__:' Generative Shape Design

O

'J@@

e e e e T e T e T T e T e e e e e e e e ey

______________ 3

Spline

Connect
Curve
Point:

Reverse Direckion

2 x|
—Firsk Curve
ChrlPoint. 3
Curve: Spline.2
Conkinuity: | o jewakure j
Tension:  [72 E

—Second Curve

Paink:

ChrlPoint. 1

Curve:

Spline. 1

Conkinuiky:

Curvakure

[
=

Tension: I 1

Reverse Direckion

@ ok | @cancel|
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4B

To Reposition the Sketch of Section 3:-
. Right-click “Sketch10”
. Select “Sketch.10 object/ Change Sketch Support*

. Select “Plane8” (for section 3)
. Select “Positioned” as Type

. Select “Reverse H”

. Click ok to confirm

. Double-Click “Sketch10” to edit
. Multi-select “3D Curve9” & “3D Curve10”

£ Curve parantsichidren
f;iﬁs rf an

Local Update
~rap o @R &
~rapcd =

~ranc

*—@Sketc : —

. Click “Intersect 3D elements” icon to get two
intersection points

. Select all curves | Curve9
. Click “Translate” icon s =
. Deselect “Duplicate mode”

. Click the point
. Then click the point 2\

. Adjust the profile so that it can touch “3D Curve9”
. Click Exit complete

A- 53
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3D '1 ------J'__,,ﬁ..

Modeling

[Sketch P 21Xl
— aketch Positioning

Type: IPositioned hd l
Reference:|p|ane ]

— Qrigin
Type: |1mplicit 5 l
RBFBFBHCE=IND Selection

— Crientation

Type: |1mplicit 5 l
RBFBFBHCE=IND Selection

@ H Direction O ¥ Direction

d Reverse H Reverse ¥ [] Swap

o Move geomekry

@ 0k I ﬂCanceII

=
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Modeling

Tutorial 4B

To Create a Sketch on Section 2:-

. Click “Sketch” icon, select xy plane @
. Draw a spline curve with 4 control points on the

image of Section2
. Draw another spline curve with 3 control points

on the image of Section2

. Draw a Connect Curve (double click on it to
change the tangential direction at the endpoints)

. Adjust the tensions to match the picture
2| x|

—First Curve
Fioink: CtrlPaint. 1

/ | Connect |
: Curve

. Click Exit to complete X

Curve: Spline. 1

Continuity |~ rvature j
Tension: 4.a8 E

Rewverse Direckion

—Second Curve
Poink: CtrlPoink, 3

.................... -._.,_, Curyes Spline.2
| Sipiis ; -
(.a : i i Continuity: = v atore ~|
1 Tension: |2.4 E

Rewverse Direction

@ ok | @ cancell
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Model’-ng

Tutorial 4B

To Reposition the sketch of Section 2:- R [T ‘

. Right-click “Sketch11” T@ nC e“"‘"*“' _

. Select “Sketch.11 object/ Change Sketch Support" ———=

. Select “Plar?g7” (for section 2) P .. -

. Select “Positioned” as Type e c-il e

. Select “Reverse H” T . T

. Click ok to confirm 7 e ——

3D' . , .REFEV%”C'?: Mo Seleckion

. Double-Click “Sketch11” to edit “l curve10” |

. Multi-select “3D Curve10” & “3D Curve11” = 6FO'—

. Click “Intersect 3D elements” icon to get two S h] ClReverssv Clsuep
intersection points war

. Select all curves Curvelt

. Click “Translate” icon T

. Deselect “Duplicate mode”

. Click the point

. Then click the point 2\

. Adjust the profile so that it can touch “3D Curve1"1";’§~:

. Click Exit complete

A- 55
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Modeling

Tutorial 4B

To Create a Sketch on Section 1:- .
. Click “Sketch” icon, select xy plane @ _________________________________________________________________________________________________________
. Draw a spline curve with 4 control points on the
image of Section1
. Draw another spline curve with 3 control points

on the image of Section1

. Draw a Connect Curve (double clickonitto e
. : . . ; Spline ;
change the tangential direction at the endpoints) | g G i
. . : s s Cu 2l x|
. Adjust the tensions to match the image | | Ve L
"""" Pint: CtrlPoint, 1
. . ' ' ' ' Curve:  [5pline.1
. Click Exit to complete - e —— -
— N . s Tension: 6.3 E
QB : : : : Reverse Direction
: : : : —Second Curve
|:|v Paint:  [CtriPoint. 3
®v : Curve:  [Spline.2
' Conbinuity: | - e ature j
(-OJ Tension; Il E
Q (-O E Reverse Direckion
@ Ok I ‘e Cancel I
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang MO de lin g

Tutorial 4B

To Reposition the Sketch of Section 1:- 20 e e
+ Right-click “Sketch12” Fémunn_mee. |
F-L sketch. Sketch. 12 bject =

. Select “Sketch.12 object/ Change Sketch Support” &

. Select “Plane6” (for section 1)
« . ’ gchange Geometrical 3et, .,
. Select “Positioned” as Type - 254
. Select “Reverse H” . -
. Click ok to confirm s
— Crrigin

Type: Trplicit i I
Reference:[Mo Selection

. Double-Click “Sketch12” to edit
. Multi-select “3D Curve10” & “3D Curvei1”

. Click “Intersect 3D elements” icon to get two
intersection points

— Orientation

Type: Irnplicit - I

Reference: Mo Selection

@ HDirection O ¥ Direction

W |:| Swiap

I
; = @ CK o Cancel

= e
K

. Select all curves
. Click “Translate” icon
. Deselect “Duplicate mode”

. Click the point
. Then click the point 2\

. Adjust the profile so that it can touch “3D Curvei1” < T
. Click Exit complete / n

A- 57 <. ----- aj
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Modeling

Tutorial 4B

To create a Blend Surface:-

Select “Start/ Shape/ Freestyle” on the menu

bar

. “ yy ® Ll \
Click “Freestyle Blend Surface” icon <¢} D /Pt-i?-/

Select the curve i\(
Select the curve A @

Select “Point” as the continuity on both ! v
Click ok to complete -

Similarly, Click “Freestyle Blend Surface” icon
again

Select the curves <=

Select “Point” as the continuity on both sides
Click ok to complete

A- 58
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T Fil= Edit Wiew  Insert  Tools  Window  Help

lnfrastructure L4
Mechanical Design 4
Shape

Anakysis & Simulation 4 E Sketch Tracer
W

—Blend Tvpe

I.ﬂ.uto j

— Information

Type : Approximated
Murmber of patches | 2
Order UV 6] 2

—Options

[J project end paints
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4B

Modeling

To Create another Blend Surfaces:- @>

. Click “Freestyle Blend Surface” icon =

. Select the surface edge 5%

. Select the surface edge A

. Select “Curvature” as the continuity on both sides

. Select “Approximated” as Blend Type

. Click “Top View” icon I

. A_djust the tension \(alues (green numbers) on both P —
sides to match the image ot

. Click ok to complete L;_;_

e

. Similarly, create two more Blend Surfaces +as pae ] Scet]

shown below (curvature continuous on one side)

Elend Type —Elend Type
’[A uto 'l £.500 IF\LItD 'I
: r— Infarmation

Tvpe : Approximated
Murmber of patches : 1
% Order UfV 674

' —Options

Information
Type : Approximated
Number of patches : 2
Order UfY 64

Options
’I:‘ Project end points
@ oK I o Cancel I

[ Project end poirts

@ oK I iCanceII

Top Bottom
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4B

To create a Blend Surface:- @->
. Click “Freestyle Blend Surface” icon =
. Select the surface edge ¥y @

. Select the surface edge A

. Select “Curvature” as the continuity on both sides %

. Select “Approximated” as Blend Type
. Click “Top View” icon

. Adjust the tension values (green numbers) on both
sides to match the image (two ends only)
. Click ok to complete

To Modify a Surface by its Control Points:-

. Click “Control Points” icon
. Select the previous Blend Surface
. Select “G2” (keep curvature continuous) on

surface edges; select “F” (free to move) on the
other edges

. Change Nu to 5; Nv to 11 (right-click on the
number, then select on the list)

A- 60
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Modeling

Blend Surface cd |
Blend Type

’;pproximated 52
Infarmation

Type : Approximated

Mumber of patches : 2

Order U f Y 616

Options
and [ Project end poinks

@ oK Ilﬂfanrﬁll
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang MOde ling
Cont’:- _
2|x

. Select “Compass Plane” as Support v

Manipulation Advance
. Select “Linear” as Diffusion \_mplﬂ\’ e
. Select “Linear” as Cross Diffusion | | I z]
. Select “Mesh only” as Options R G )

T 4 b ¥ <]
. Click “Top View’ icon —_— @ Cancel |

. Click on the second column, then drag it
downward to match the image

MULS (Seq: 2y

. Similarly, drag the third column, then the fourth
column to match the image

. Click ok to complete

MUS (52g:2)

1 _ ] 3 column 4t column
24 column ﬁ ﬁ

ﬂ drag drag

drag
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Modeling

To Shorten surfaces:-

Tutorial 4B
£

. Click “Extend” icon g
. Click on “Surface21” Q
. Drag on the green dot to shorten the surface by i
around 5mm ! scel8
. Click ok to complete
. Similarly, Shorten “Surface18” by ~5mm drag

To create a Fill Surface:-

. 1] 11 _ R B
. Click “Freestyle Fill” icon e
. Select the surface edges of the opening [T _—
. Change all continuities to “Tangent” ber cpsites 41
Order U iY 16 /)6
. Click ok to complete PR—
. (Different from “Fill”, the “Freestyle Fill” surface Sy
will be updated if its boundary is changed) [ = |
U Patches 16
¥ Patches 16
H . H H [ Constraine
. (Optional: Extend Surface21 to modify this il 7 &

“Freestyle Fill” surface)

@ oK I OF\pplyl CCancell

Version 1a - Jan 08 By Dickson Sham (ME Dept, HKPU)




CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Modeling

Tutorial 4B

To Define a Selection Set:- R e et Tods e
. Select “Edit/ Selection Sets Edition” on the menu — gmes— ar

bar & s et
. Click “Create Set” icon w 2y
. Rename it as “Wing” G, paste =
. Select all the surfaces belonging to “Wing” (totally — 3

7 surfaces) Fron =
. Click ok to complete 2 coection .. ke

Define a selection set
for these 7 surfaces

Ei? Find Owning Selection Sets...

To Hide a Selection Set:-

Selection Sets Sele e |
. Select “Edit/ Selection Sets...” on the menu bar
. Select “Wing” on the list Q
. Click “Select” icon (all surfaces belonging to

“Wing” will be selected)
. Click “Hide/Show” icon to hide
. Click “Close”

Selechl| Reset |
s Close I

Save the file again result

A- 63 END of Tutorial 4B
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4C

Hide all elements, except surfaces & x,y,z planes

Modeling

To create a 3D Spline Curve:- @ :>\ ﬁ

. Click “Right Vlew” icon | |

. Click “3D Curve” icon 2 = _|

. Draw a curve with 3 control points as shown il

. Click ok to complete 32:' ) e '”ﬁ”’“’—g
Max Order ¢ IE‘—E

[ Hide previsualisation curve
Sroothing options

To create a Curve on a Surface:-

. Click “Curve on Surface” icon :
. Click on “Surface 7”
. Draw a curve with 3 control points as shown S“rfa°e7
. Click ok to complete
. Similarly, draw another 2 Curves on the same surface
as shown

R /draw
draw //
/ A- 64
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Modeling

Tutorial 4C

To Cut a surface by curves:-

Click “Break Surface or Curve” icon

Select “Break Surfaces by Curves” as Type | :
é$ / " .,a,,-:f*“"ti:ﬁf —EBreak Type

Select “Along Compass” as direction
Select “Surface 7” as Cut

Multi-Select the three curves (on surface) as
Cutting

Deselect “Tangential Extrapolation” *
Click Apply

Click on the portion to remove

Click ok to complete

Delete the three curves on surface

To create an Extrude surface:-

Click “Extrude” icon
Select “3D Curve.12”
Select “Normal to the curve” as direction

Drag the double arrow on the preview surface
to the left, up to ~15mm

Click ok to complete
A- 65
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o] X &
@l

Cut  [Surface.7

[ellayts) = elements

— Relimitation

IEI_EM
w e @
‘-G ok | [ apply | @ cancel |

3d Curve:12
Seg m ﬂll
Ay

Length |15.?32mm E

[ misplay Corners
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Model’-ng
Tutorial 4C
To create a Blend Surface:- @>
. Hide “3D Curve.12” -
. Click “Freestyle Blend Surface” icon W
. Select the two surface edges o =i .
. Disable “Project End points” i;;;"-'-.- , : “ 2|
. Change the continuities as shown _' C—

— InFarmation

Type @ Approximated
Mumber of patches : 2
OrderUjY:6 /5

Options
’T:‘ Project end points

@ oK l QCancell

. Drag the point i\(closer to the pointA

. Click “Front View” icon
. Adjust the tension values to match the image
. Click ok to complete

continuous

Tangent

o]

— |—Blend Type ———————— |
Auto >
ra—
- Infarmation
Tvpe : Approximated
Murmber of patches ; 1

Order U4 615

Cptions

’7|:| Project end points

S ox | [[@cane
- ' A-66
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Modeling

Tutorial 4C

Hide the Extrude surface

To make a Blend curve:-

Click “Freestyle Blend Curve” icon
Select the two surface edges *
Change the continuities as shown
Adjust the tensions to match the image
(Right View)

Click ok to complete

To Create an Extrude Surface:-

Click “Extrude” icon
Select the curve <~
Select “Normal to the curve” as direction

Drag the double arrow on the preview
surface to the left, up to ~15mm

Click ok to complete

Hide the curve +
A- 67
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x
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@ 0K l = Can I
-

Direction

| Ty
Length IlS.?SmeE

: [ pisplay Carners
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Modeling

Tutorial 4C

To create a Fill Surface:-

. Click “Freestyle Fill” icon ﬂ:ﬁ m 2l
. Select the surface edges of the opening ) ﬁ—_li—l
. Change the continuities as shown ¥
. Click ok to complete @ e (R

O Parameters

Tangent Max Crder U IS—E

Max Order ¥ IS—E
U Patches IE‘—E

Hide the Extrude Surface i‘z * vaves 5 H

[ Constrained

Defarmation direction : ‘% @ |

@ ok | @ oy | @ Cancel |

To make a 3d curve:- @ : :

. Click “Right View” icon m 2|
. Click “3D Curve” icon | e
. “Disable geometry detection”

. Draw a curve with 2 control points as shown
. Click ok to complete

Jre— IThruugh poinks j
—Points handing —————————————

A & &

4 Disable geometry detection |

— Options

pssee | Dizviakion : ID.DSmm E
Seqgrentation I 1 E
Max Order I [3 E

[ Hide previsualisation curve

- DY

. Similarly, draw another 3D Curve as shown

= Smoothing options
2 Chord length @ Lnifarm

Smaathing parameterl o E

- : @ oK l éCancell
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4C

To Create a Fillet between two planar curves:-

Click “Styling Corner” icon
Select the two 3D curves
Enter 5mm as Fillet Radius
Select “Trim” option

Click Apply to preview
Click on the portion to keep
Click ok to complete

Hide the two 3D Curves

To Convert a multi-segments curve into a

single-segment curve:-

Click “Concatenate” icon

Select “Auto Update Tolerance”
Multi-select all segments of the Fillet Curve
Click Apply, then click ok to complete
Delete the Fillet Curve (or hide it)
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Click here to
accept this
solution

Modeling

—Radius

ISmm E

— Options

2 Single Segment

' @ Trim
23 Mo Trim

) Concatenation

@ CK @ Appl & Cancel
| ool | ancel |

2
/'AKID.DDImm E Less<

Display

IMax dev, Omm
o Information | = Auto Update Tolerance
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

To make another 3d curve:-

To make another 3d curve:-

Tutorial 4C

Click “Right View” icon

Click “3D Curve” icon

Draw a curve with 2 control points as shown
Click “Front View” icon

Drag the control points to match the image
Click ok to complete

Click “Right View” icon

Click “3D Curve” icon

Draw a curve with 2 control points as shown
Click ok to complete

To create an Extrude surface:-

Click “Extrude” icon E A

Select the curve * r’_?;

Select “Normal to the curve” as direction

Drag the double arrow on the preview surface

to the left, up to ~15mm %,E
&

Click ok to complete
A-70
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30 curve 21|

Creation bype

|7 Through paints bl |

"PUthS handling
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[ Hide previsualisation curve

— Smoothing options
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Smoothing parameter| [ E
@ oK & Cancel
- 2| Saral

draw | ‘
3D curve 21|

Creation bype

|7 Through paints & |

"PUthS handling

[] Disable geometry detection
— Options

Deviation : 0.05mm E
Segmentation : 1 E
Maxx Order ¢ 6 E

[ Hide previsualisation curve

—Smoothing options
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Smoothing parameter] g E

Modeling

Direction
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Modeling
To Create an Extrude Surface:-
. Click “Extrude” icon again E A
. Select the curve
. Select “Normal to the curve” as direction
. Drag the double arrow on the preview surface
to the left, up to ~15mm
. Click ok to complete @ HE
e 2
. Hide the curves Ai\*?

Length |l4.481mm E

To Create a Net Surface:-

. Click “Net Surface” icon

. Multi-select the surface edges ﬁ>>& the curve<>
. Change the continuities to “Tangent”

. Click ok to complete

2]

@ oK ] Q.ﬂpply] 'ﬁCanceI]
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4C

To Modify a Net Surface:- 3d Curve.15 horizontally

. (The highlighted portion of the resultant surface
is not good enough to accept; some shrinkage
is found)

Modeling

. Double-Click the “3D curve.15”
. Click “Right View” icon

. Drag the endpoints horizontally until the
highlighted portion is improved.
. (The modified 3D curve should still match the

rag
horizontally

front view image)

Hide the two Extrude Surfaces & the 3D

curve

To Make a 3d curve:- @ |
. Click “Right View” icon

. Click “3D Curve” icon %

. Draw a curve with 2 control points as shown %

. Click ok to complete
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To Cut a surface by a curve (not on the
surface):-

Click “Break Surface or Curve” icon
Select “Break Surfaces by Curves” as Type
(Click “Right View” icon)

Modeling
Tutorial 4C
3D Curve.17
0.3
— ' ' A/Netsurfacej ‘ ‘
- ' Break L YR
Cut  Met Surface. 1 @l

Select “Along Compass” as direction
Select “NetSurface.1” as Cut

Select the “3D curve.17” as Cutting

Click Apply

Click ok to complete (BOTH sides are kept)

Hide “3D Curve.17”

To Create a 3D Spline Curve:-

Click “Right Vlew” icon

Click “3D Curve” icon

“Disable geometry detection”

Draw a curve with 3 control points as shown
Click ok to complete

Similarly, draw another 3D spline curve.

Version 1a - Jan 08
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Tutorial 4C

To Cut a surface by a curve (not on the
surface):-

Click “Break Surface or Curve” icon

Select “Break Surfaces by Curves” as Type

(Click “Right View” icon)

Select “Along Compass” as direction
Select the two surfaces * as Cut
Select the “3D curve.18” as Cutting
Click on the portion to remove

Click Apply

Click ok to complete

Click “Break Surface or Curve” icon again
Select the surface /A as Cut

Select the “3D curve.19” as Cutting

Click on the portion to remove

Click Apply

Click ok to complete

Hide “3D Curve.18” & “3D Curve.19”
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3D Curve.19

Modeling
3D Curve.18
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Modeling

Tutorial 4C

To create a Blend surface:-

Click “Freestyle Blend Surface” icon
Select the two surface edges
Disable “Project End points”
Change the continuities to Tangent

Drag the point * onto the point A
Drag the point ﬁ>> onto the point <>

Click ok to complete

To make a Blend curve:-

Click “Freestyle Blend Curve” icon
Select the two surface edges

Change the continuities as shown
Click “Right View” icon

Adjust the tensions to match the image
Click ok to complete
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Tutorial

To create an Extrude surface:-

To create a Blend surface:-

Click “Extrude” icon
Select the curve
Select “Normal to the curve” as direction

Drag the double arrow on the preview surface
to the left, up to ~15mm

Click ok to complete

Hide the curve *

Click “Freestyle Blend Surface” icon @
Select the two surface edges A\ @
Move the endpoint to the position < v

Modeling

4C

Direction

2
Length [L4.461mm [2]

[] Display Corners

@ oK I éCanceII

Change the continuities as shown
Adjust the tensions
Click ok to complete
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Tutorial 4C

Modeling

To create a Fill surface:-

. Click “Freestyle Fill” icon

. Select the surface edges of the opening
. Change the continuities as shown

—
e
. Click ok to complete @

EE—— ]
A ey
it

ﬁm << Less '

—Information

QEr

OrderU /¥ 6/6
r—Limits

@ Talerance 0.001 E‘

O Paramel ters

Max Crder U i

Max Order ¥ 16 L
U Patches 16 =
" Patches 16 —

[ Constraine d

Defarmation direction : I? @
I. ok | @ apply I

Hide the Extrude Surface

To make a 3d curve:-
. Click “Top View” icon
. Click “3D Curve” icon

. Draw a curve with 2 control points as shown
. Click “Front View” icon
. Drag the two control points to match the image
. Click ok to complete
A- 77
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Modeling

To make a 3d curve:-

Tutorial 4C
. Click “Top View” | —

. Click “3D Curve” icon ﬁ .

. Draw a curve with 2 control points as shown !
. Click “Front View” icon

. Drag the two control points to match the image
. Click ok to complete

To create a Blend Surface:-

. Click “Freestyle Blend Surface” icon
. Select the two 3D Curves
. Click ok to complete

Make the nearby surfaces semi-transparent::-

. Right-click on the surfaces
. Select “Properties”, set Transparency to 50
. Click ok to complete
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Modeling

Tutorial 4C A

To Modify a Surface by its Control Points:-

. “ . y - e Lock Current Crientation
* C“Ck Contr0| POIntS ICoN .m Lock Privileged Plane Orientation Parallel to Screen
. Select the previous Blend Surface ke Use Local Axis System
. Change Nu to 6; Nv to 5 (right-click on the number, @ Mk 37 the Privileged Plane
then SeIeCt on the I|St) — Make %¥Z the Privileged Plane
ﬁx. Make ¥Z the Privileged Plane
. . b Make Privileged Plane Most Visible
. Right-Click the compass
. Deselect “Lock Privileged Plane Orientation bl 2l
Para"el to Screen” Manipulation | Advanced |
—Suppnrt Options
. Select “Make XY the Privileged Plane”
— Diffusion ———Cross Diff — TR
. Select “Normal to Compass” as Support (Pulling T Al =R % ¥
Direction) l l
“) ’ . . @ oK o Cancel
. Select “Linear” as Diffusion -
. Select “Convex Law” as Cross Diffusion
. Click “Select all Points” icon  <,*| to activate all
mesh points
. Drag the first row upward

Convex relation
A- 79 Linear relation
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Cont’:-
. Drag the first row upward to match the image
(Right View)
. Drag the second row upward to match the image
. Click ok to complete

To create a Blend surface:- Create a
. Click “Freestyle Blend Surface” icon surface here
. Select the two 3D Curves 21
. Click ok to complete —l

Information
’;ype + Analytic

Mumber of patches @ 1
Order UfY 62

To Modify the Surface by its Control Points:-
. Refer to previous pages

A- 80 result
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To Shorten surfaces:-

Click “Extend” icon
Click on “Surface32”

Drag on the green dot to shorten the surface by
around 2mm

Click ok to complete
Similarly, Shorten “Surface33” by ~2mm

To Create a Blend Surface:-

Click “Freestyle Blend Surface” icon
Select the two surface edges

Change the continuities to Tangent
Click “Top View” icon

Adjust the tensions to match the image
Click ok to complete

Hide the two 3D Curves

A- 81
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Modeling
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Mode
’:3 Keep segmentation

@ oK I OCanceII
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— Infarmation

Twpe : Analytic
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To Extend surfaces:-

Click “Extend” icon
Click on “Surface32”

Drag on the green dot to extend the surface by
around 5mm

Click ok to complete

Similarly, Extend “Surface33” and “Surface34”
by ~5mm

To Show a Selection Set:-

Select “Edit/ Selection Sets...” on the menu bar
Select “Wing” on the list

Click “Select” icon (all surfaces belonging to
“Wing” will be selected)

Click “Hide/Show” icon to show
Click “Close”

A- 82
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Tutorial 4C
&

Modeling

ace33
Extend  EFT

Mode
’::I Keep segmentation

@ ok l GCancell
e~

Selection Set “Wing”
iS now visible
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Tutorial 4C

-
_,’ Swrnmekry . 1
-

J Symmekry .2

%’I Symmekry.3
%’I Symmekry .4
j Symmekry.S
j Syrmekry &
j Syrnmekry, 7
j Syrnmekry 8
j Swmmekry .9
j Syrmekry, 10
%’I Syrmekry. 11
ﬁ,’l Syrmekry, 12
j Symmekry, 13
j Syrometry . 14
j Syrmetry, 15
j Syrmetry, 16
-

To Make a Mirror:-

. Click “Symmetry” icon

. Select all Surfaces (visible)

. Then click on “ZX plane” as Reference
. Click ok to complete

(The resultant model should match the reference
image of Front View, Right-View and Top View)

I' T T T T T T T T T T T T 11

Save your File again

A- 83 END of Tutorial 4C
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For enquiries, please contact:

Mr. Dickson S.W. Sham

CATIA Certified Professional,
Department of Mechanical Engineering,
The Hong Kong Polytechnic University

Tel : (852) 2766 4507
Email : mmdsham@polyu.edu.hk
Website : http://myweb.polyu.edu.hk/~mmdsham
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