CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

CATIA Freeform Surface-modeling

Tutorial 4A

— Create three Extrude surfaces, offsetting from X,Y,Z planes '%ffm
—  Apply reference pictures onto the three surfaces {m
— Create a sketch for each cross-section and then relocate L
them to the corresponding positions oo T e

Tutorial 4B & 4C
— Create 3D curves, then create Freeform surfaces
—  First create the Body, then the Wing, and finally the Tail

— Create a symmetric model by mirroring the resultant
surfaces by a reference plane

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 Genel'al

Change the view with the mouse

A. Panning enables you to move the :
model on a plane parallel to the Middle button
screen. Click and hold the middle Right b
mouse button, then drag the Ight 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 Pre p 3 ratio n

Tutorial 4A

.+ Create a Project Folder (e.g. C:/P51) Not For Commercial Use

. Copy the reference pictures from this folder:
(your DVD name):\Model
- p51-front.jpg
- p51-right.jpg

- p51-top.jpg

(The pictures are square in shape, 1000x1000 pixels)
. Then Paste them into the project folder B |

Q;Ereestyle
i;zl:is(::.simulatiun : gfketc_h T:;:r

. Enter CATIA by double-clicking its icon on the desktop ‘:;h.n.ng :
. By default, a empty “Product” file is created. But now, o o

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

menu

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

[ create a geometrical set

[ create an ordered geometrical set

. Uncheck “Enable Hybrid Design” and then click “ok”

[] bo nok show this dialog at startup

@ oK I dCanceIJ

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

Design” workbench.)
A-4

Version 1a - Jan 08 Written by Dickson Sham



CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

To create a Geometrical Set:-

Preparation

Tutorial 4A

n Start  File  Edit  Yiew Q=i Tools  Window  Help

a% Partl Dhjeck
Select “Insert/ Geometrical Set” on the menu bar 47 xy plane £ Body
7 ’” 47 yz plane ﬂ' Geometrical Set.,,
Type “Reference” as the name £7 2% plane e

@ Ordered Geometrical Set. ..

@} ParkBody

Click ok to complete

Sketcher L4

}. Axis System...

To create a Sketch:- .
Click “Sketch” icon and select “yz” plane [, AR I T I O I B R
Draw a vertical straight line on the left pu 0 Nl AT
(Length ~ 120mm, Location ~100mm from origin) - S e
(Before clicking the 2m point, refer to the L value ---------- ----- _ ----- _ ----- __| ----- —— -----

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

Sketch tools

| g

% t’i‘ ﬁ End Poinl§ H: |-100.458mm ¥: |-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:- JRI=TE]
. Click “Apply Material” icon etk rstrel caos =] 25 |[F ]

Select a Texture material, e.g. “B&W Tiling” on the list
Click on the Extrude surface é?’
Click ok to complete
To view the texture, click “Shading with material” icon —

\ " Bathroom Floor
. Concrete

IConstruction

I D K1

X
L S
5 e 3 QR S @ @_@ Zl ‘...
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4A

To replace the texture by a picture:-

Double-click “B&W Tiling” on the tree

Select the tab page “Rendering”

Click on the sub-tab page “Texture”

Select “Image” as type

Click “...” icon to select a picture file

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

(Now, the projection method is not correct to show the
picture on the surface)
Material size:m

Select “Cubical Mapping” ) 0| @]

¥ 2000

Preparation

Properties

Current selection : |B&W if

N —
n® Partl Feature Properties eritance | Analysis |Dra§ <|>

Fary wy plane Material size:IZDD mm E
7 vz plane glEEll %l
AF 7w plane T /
@} PartBody @
== ‘Q_P Referance S}
@Skﬂt h ! Type |Image =~
c
"' ‘" Exftrude.1 = = HaE
5o Ting =
Lirn1 =285 -
Lirn2=0rnm
Material=E Tilir
=
=

InfFo: Other material properties may be loaded using Edit Properties/More item

a% Parkl
77wy plane
7wz plane
<7 zx plane

@ PartBody

Lighting | Texture I

Deselect U,V repeat
Flip U

Click ok to complete

Version 1a - Jan 08

=l Reference

T@ sketch.1

T Extrude. 1

E ¥ ey Tiling

result
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Pre p a ratio n
Tutorial 4A
To create another sketch:- b o
. Click “Sketch” icon, then select “zx plane” = __ """"""
. Draw a vertical line on the left — --------- -----------
(with one end touching x-axis) N\ =/ .. TR “
. Click “Constraint” icon, then select the line 7 v e
. Modify the length to 25.4mm (1inch) = N
. Click Exit to complete St
To resize and relocate the reference picture:- C”::Zfii:.lli'f\rT:::dm e s
. Click “Right View” icon (or click “y” on the compass) o I
. Double-click “B&W Tiling” on the tree again " ‘ 7 &5 &
. Select the tab page “Rendering” E *"
. Adjust the values “Scale U,V” and “Position U,V” until 2 ghting | Texture |
the scale 1-2 is nearly of the same height as Sketch.2 g Tpefmace 7]
‘ G e ane
. Keeping the Scale unchanged, adjust UV positions so — RN P —
that the peak point of the image lies on the origin D e
. Click ok to complete Sketch.2 postion v REELT1 01 (T al[-30.11 v

(1 inch Line)

System
origin (0,0,0)
Version 1a - Jan 08 A Written by Dickson Sham




CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Pre p 3 ratio n

To delete Sketch.2:-

To resize the surface to fit the picture:-

Tutorial 4A
<= drag
Click “Sketch.2” on the tree %

Press “Delete” key on the keyboard 2|
Click ok to confirm

Profile:

Uiﬁeﬁ plane
— ExErusion Limits
Lirnit 1
Type: IDimensiu:un j
—

: ; T
Dimension: |2 T

Not For

Double-click “Extrude.1” on the tree

Drag “Limit.1” so that the surface edge is touching the
tail of the image

(optional) To change the increment, right-click on the
entry box of “Dimension, Limit1”, then select “Change
step/ new one”, enter 0.1mm, finally click ok o Right-click

Click ok to complete 7 xy plane here to change

Edit formula. ..

Edit...

Add tolerance. .

Measure Between. ..

Measure Ikem, ..

. . . A7 vz plane h in remen
(Now, the scale, the location & the size of the Right 7 2x plane the increment
View image are correct) [Bpranoosy
Reference
f@SketchJ

3 m
F== Fxtrude.1

A-9
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

To create a sketch:-

Click “Sketch” icon and select “yz” plane
Draw a horizontal line as shown
(Length ~ 200mm, Location ~100mm under origin)

(Before clicking the 2d point of the line, refer to the L

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

o i

1?" ‘:'_'-;ExtruCile-l:' :

R

......

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

Li

rofile

_________

L
ZE?A

New Extrude
surface

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

Profile:  |Sketch.3

Direction: §slEyE
Extrusion Limits
Lirnit 1

Type: IDimension j

Dimension: I 257rmm =)

Lirnit 2

Tvpe: IDimension j
=

Dimension: I Ornrn

Reverse Direction l
@ 0K I aCanceIl Preview I
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

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 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”

. Click on the sub-tab page “Texture”
. Select “Image” as type
. Click “...” icon to select a picture file

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

. (The projection method is correct to show the picture
on the surface, so we needn’t change it)

. Deselect U,V repeat

A- 11
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Preparation

apF¢
=
-1

Current seleckion |Ei&'-.-'-.-' Tiling

Feature Propetties |Render|ng| Inheritance | analysis |Dra{ ql b

Material size:l 200 ram E

=] &

~

Lighking | Texture |
Twpe IImage j
Irmage Name| CeCADCatial Training) Tukd4-pS11p51-kop, jpg =
Repeat CJu (v Fip 1o v
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4A

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

Preparation

. 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 Touch the

/ surface edge

Current selection |B&W Tiling

. Click ok to complete

Feature Properties | Rendering | Inheritance I Analysis IDraz <|r

4% Partl Material size:|2DD T E
£7F vy plane
vp - =) &|
27 vz plane ,»f .
£F zx plane \:/
@PartBody
o

e or Comm

2 Bxtrude.1

[#A sketeh.3

Lightirg | Texture |

Type Ilmage B I

= Eutrude.2 Image Name| Di\Canh Catial Training) TutD4-pS1ipS1-top.jpg =
B&W Tiing Repeat  [JU [J¥ Fip CJu Ow
[BJF Lim1=257mm
5 (R mjl1.59
oo Sl JICOTTCTAT OO

(B Material=Eaw Tiling Scaley  JELCUVT W WOOT =] 1 .69
Pasition U FIECCT 00311 ITIE | [42.04 mm
Position ¥ LTI Lo ot DT m([-23.67 o

Orientation mﬂl Odeg —

_ Burnp(*) mﬂl i v
System /'_Lk\ B ol

origin (0,0,0) Touch the
A-12 surface edge
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Pre p 3 I'atia n

To create a sketch:-

To Create an Extrude Surface:-

Tutorial 4

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

F ' '

Click Exit to complete

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

Extruded 5url'é'é_f_é fi x|

Profile:  [Sketch.4

Direction: fgel=y=

Extrusion Limits
Lirnit 1
Type: IDimension

Dimension: I 257mm
Lirmik 2
Type: IDimension

New extr
~ surface

BBl of | BB|q

Limension: I 22 1mm

Reverse Direction I
@ oK l ) Cancell Prewview l
-

A- 13
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Preparatian

Tutorial 4A

To Apply a Texture material onto the surface:- oo J =

. Click “Apply Material” icon 7 2xplane

%PartBody
. Select a Texture material, e.g. “B&W Tiling” on the '%f"‘im

=% Extrude.1

||St T‘F_ﬁ\,ﬂSketch.S
. Click on the Extrude.3 surface Edw
[BJF Lim1=257mm
. Click ok to complete

Lirnz=0rmrn
IMaterial=B&w Tiling
[P sketch.4
& g

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” Current selecton : [E 7073
o Select “|mage” aS ‘type Feature Properties | Rendering | Inhetitance | Analysis lDra& Ll
i - Material size:m
. Click “...” icon to select a picture file - v EIEIEY
. Select the file “p51-front.jpg” in your project folder |
° CIiCk “O en” Lighting | Texture |
p TypeIImage 'l
. | Image Namel DeyCADYCatial Training' Tut04-pS14pS 1-front. jpg =
. (Now, the projection method is not correct to show 2 . R
the picture on the surface) scdoy  JETTTT oY i

Position LI |E|l|||||||||]ﬂ'ﬂ|gmm
Positiony  [ICC T T T @ [0 mm
orientation [0 T OIS m ([0 deg 1

Burnp(*) |Iﬂ:|||||||||||:|1[1||g _ILI
| ’

1 |

. 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) | S —
Feature Properties | Rendering | Inheritance | Analysis |Dra{ LI_’

. 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

a% Partl
277wy plane
7 vz plane
7 zx plane
@ PartBody
-'-f-;, Beference
«’ Sketch.1

T@Eﬁi&lot

*‘ % Extrude.2
T'F_f\, Sketch.4

o= Extrude.3

W Baw Tiling
Lim1=257mm
|BIF Limz=2Z1mm
B Material=Be Tiing

result

A- 15
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Material size:IZUD mm E

Lighting | Texture |

Type IImage 'l

Image Mame | C:} ALY Catiz| Training| Tut04-pS1ipS1-front jpg =
Repeat  [Ju v Fip CJu v

Scale U m]:nluun[m:"l.g?

Scale ¥ m]:nluun[m:"l.w

Pasition Ll m]:l R |1ﬂ:||2.337 i

Fosition ¥ MI N LI:I!II;||-54.53 [

Orientation [m:[_l (RN (Jﬂ:“g deq |
Buinp(*) [ T = o | _ILI
d »
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4A

. (Now, all three views are aligned) 5o
7wz plane
. Modify Sketch1, Extrude1 to adjust Right View @w
. Modify Sketch3, Extrude2 to adjust Top View f’“ke
. Modify Sketch4, Extrude3 to adjust Front View e
. (Remark: The three surfaces are just the projection e
screens. No matter how we change their positions or
sizes, the three views are still aligned)
a% Partl . B .y .
A7 %y plane RI Front VleW
A7 vz plane |
£77 zx plane
@}PartBody a% Partl
&)Rﬁﬁﬁtﬁmﬁ 27 xy plane
@- 27 vz plane
& Extrude.t 27 zx plane
@- l@}Partﬁud\y
-‘:fn Extrude.2 o Beference
7 Sketehid (7 SketeRi
-‘{n Extrude.3 ﬁ:if“ Extrude.1
W Bz Tiling @-
(B Lim1=164mm -2 Extrude.2
i Limz=173mm {7 e
(B Material=Eew Tiing & Extrude. 3

W/ Baww Tiling
Lim1=1&4mm

IBIF Limz=173mm
(Bl Material=Ba Tiing

result result

Version 1a - Jan 08

Preparation

Move the
surface to
left

ove 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

Modeling

Current selection IReFerence,l’F‘artl

a® Partl
xy plane . . echanical eature Properties raphic
bl yht-cluck el e & |
. . <7z plane Calar Transparency
To make a geometrical set UnPickable:- ..,.% [ —
. Right-Click “Reference” on tree G o Linetype Thickne
. Select “Properties” o | — | |
“' . E&i| Properties Alc+Enker ";E;ran iz — .
. Deselect “Pickable” and click ok to complete -3 Bomusi-re- ——
. (Now all elements in “Reference” cannot be I o il T
picked by the mouse) G o6 2 S I - [x
1 12 Cor e Global Propetties
[Z3, paste Chrl+y
¥ Rendeting Sty
ﬂl J Mo Speci
To Create a Geometrical Set:- ) et He Edt vew oo e e
7] . ” Dibject
. Select “Insert/ Geometrical Set” on the menu —
bar B |
%' Geametrical Set. ..
i CI|Ck Ok to Complete go;dered imeometrical Set...

A-17
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Insert Geometrical Sek 2|
Marne:
Father: |Partl j
Features:

@ oK I ﬂCanceII
=
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4A

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 T fo
fine-tune the offset value)

2y x|

Plane type: [Offset fromplane ] @9 |

Reference: |vz plane

Offset:

Edit Formula. ..
[ repeat object after Ed...

Add tolerance. .

@ oK | & Car
RRRRRRRE Change step

Measure Between, ..

W OMe
Measure Ikerm. .. A_ 1 8

Add Multicle Values. ..

Version 1a - Jan 08

Modeling

Drag “Offset” to
move the plane

-
e
" o Ll tnea—
N NS 00O
- Plane Defi
Plane tvpe: IOFFset Fram plane
Reference: |y2 plane

@ Offset: |—21mm

Reverse Direction |

[ repeat ohject after QK

| ‘ FJ ﬂCanceIJ
|

AB CD

L _
2 il ot 2
e Flane.1

Offset=-21mm

e Plane.z

GFFset=—58.5mm Section D

== Plane.3
Bl offset=-151mm ~ O€ction G

3 Flane.4

DFFset=-18.‘-".5mm Section H

=77 Plane.5
OFFSEt=-22E~.5mm Section |

Written by Dickson Sham
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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
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Modeling

Drag “Move” to move the
plane (Offset value will

NOT be changed)

Vo

“Move” the plane
|r|1ear Section'1|

—

& % Ge;netrical Sek.2
I*"B Plane. 1
T’J Plane.2
T-';_‘_/' Plane.3
f‘ A7 Plane 4
ffz‘__.-" Plane 5

- Flane.6

Offset=-14mm
'f Plane.7
T E_]' Offset=-25mm

- Plane.&

Offset=-125mm

l
biane 0=

Plane type: IOFFset From plane 'l ﬂ’@l
Reference: |2x plane

2]

. Offset;  |-14mm 2
Reverse Direction
[ Repeat object after OK
@ oK ] W Cancel J Preview J
[ -

plane8
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang M O d e Iiﬂ g
[utorial 4A
(Cont,):- I;@Partﬁudv
. Double Click Plane.6 e =
{47 Sketeh. 1
. Click “Reverse Direction” icon - Extrude 1
. . % Skekch,3
. Click ok to confirm S
t{ﬁé%tcm
:3_"“ Extrude.3
. Double Click Plane.7 &2 Geoneic 212
: 13 . . 9y A7 Plane. 1
. Click “Reverse Direction” icon s
. Click ok to confirm £ Plane.3
77 Plane. 4
77 Plane.5
. Lf Flane. &
. Double Click Plane.8 & oftsetetamm
. Click “Reverse Direction” icon ‘E’a”;-:'set=_25mm
. Click ok to confirm 7
|BIF 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
Version 1a - Jan 08 Written by Dickson Sham



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

|

P-S10-10-NA
—iCreation type

. L - -
o, B R £
—_ I 3D curve

File  Edit  Wiew Insert  Tools
'nfrastructure 4 |

Mechanical Design 4

Window  Help

» [ Freestyle

4 E Sketch Tracer

Analysis & Simulation

AEC Plant 4 w Imagine & Shape
Machining 4 % Digitized Shape Editar
‘I’)iniral Minrkiin 4 R: Grnerative Shane Desion

Lock Current Orientation

Lock Privileged Plane Crientakion Parallel to Screen

Lse Local Axis System ng ht-
click the
Make ¥4 the Privileged Flane red dot

Bl =lom W7 Fhm MviviilnamA Flamm

)

s n k)

21|

IThrough points

—Points handling

AB CD E F S 7=
P

A &l

A- 21
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[] Disable geometry detection

Written by Dickson Sham



CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Modeling

Tutorial 4

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

—

. (if needed) Click “Right View” icon again ﬁ’

. Click “3D curve” icon

. Based on the picture, draw a 3D curve with four @
control points (as shown below) 5

. Click ok to complete Q:'

| [ ‘ | | ‘ ‘ — Creation bvpe

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

A Al &

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

e | ——
I\
|
T .I /
l 30 curve ]
| L ‘ ‘ — Creation bvpe
NI W ! Through points j
— — —— — Poinks handling

¥ | = = 5 Fﬂ H
1] Pan A Rl g
| e o ' | [ ] Disable geometry detection

| . - — Cptions
— H 10k ~_—t+= |Deviation : IIII.IIISmm

Seqgmentation ; I 1 E

Max Order I &

[] Hide previsualisation curve
) V\ — Smoothing opkions
,"I (2 Chord length & Uniform

Srnoakhing parameterl i 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”

Modeling

on the menu bar B

. Click “Sketch” icon, select “zx plane” @_
__________________ Three
point arc

. 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) B A D |
. Adjust the arc endpoints to finetune the profile to 5

match the image o R N O
. Click Exit to complete Connect 6 20 D

_ / Curve I:L —Fir;tc';utrve = : :
@ Curwe: Circle. 1
1 Continuity: |- evature j

Curve: Line,2

('D Tension:
Three point e | i ;
A/ arc 4 —Second Curve ————————————————————
- - Poink: Poirik, 1

Conbinuity:| =y ey ature j

Tension: I—E
Connect !

|
: . 5
\ed A Fey
T A- 24 -
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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
Curve3”

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

Select all curves & axes
Click “Translate” icon
Deselect “Duplicate mode”
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- 25
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| Past
T‘gPlane.E 2 baste

T—g Plane.4 Paste Special...

Chrl+y

Tf'g Plane.= Delete

Del

f‘g Plane.
T"BPIane.? Parents{Chidren. ..

7 Plare.& @ Local Updats
~F 30 cur

Replace. ..
3o cur
‘:} 30 Cur Sketch.5 object
+-[ SRS

2

3 intersection
points with
sketch plane

Modeling
Sketch Positioning 2l x|
—Sketch Positioning

Reference:|plane. 2

Type: Pasitioned hd l

—Origin

Type: Tmplicit - l

Reference:[No Selection

— Crignkation

Type: Implicit - l

Reference:|no Selection
@ H Direction (2 ¥ Direckion

OreverseH [IrReversew [ Swap

d Maove geornetry

A

iy

—Duplicate ———

Instance(s): I 1 E

[ puplicate mode

O kKeep internal canstraints

O Keep external constraints
—Length

Yalue: I T E

[ snap Mode

@ oK J ﬂCanceIJ

—
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4A

To create a sketch on Section G:-

. Click “Sketch” icon, select zx plane

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

. Draw another horizontal axis on Section G

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

. 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
continuous only

/ Connect

. Click Exit to complete

B

_______________ m T AT, .~ Curve
l . Three point
: i) arc
| 1 i e
Line ... 3 U O 1 T
\ I Connect

Version 1a - Jan 08

Modeling

J —Second Curve
j Paink:

i n n
Connect Curve Definitio e |
—First Curve
Paink: Point. 7
Curwve: Circle,1
Canbinuiby: | - ey abre j
Tensian: 1
i Beverse Direchion.. .
Paoint. 1
Curve: Line.2
Conbinuity: | = rvabore j
Tensian: |1 E

Reverse Direction

|i k. I ﬂCanceII
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Mo de Ii” g

Tutorial 4A

To reposition the sketch of Section G:- T e

. nght_cllck “SketChG” gzzz Replace... ‘ . .R%Ference:lplane.a

. Select “Sketch.6 object/ Change Sketch Support® {77 BECEEES > ”3;”.:8: E—

° Select uPlaneS” (for Sectlon G) t.t,,, ] lRe erfance.INoSeIectlon

. Select “Positioned” as Type 0 Deactiats i CE—-

Reference:{mo Selection

i CIiCk Ok tO Confirm @ H Direction () Y Direction
[OreverseH [JReversey [ Swap

. Double-Click “Sketch6” to edit _Lg ;m @ Cancel |

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

Curve3” /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 T

. Then click the point 2\ / /

. Add Two coincidence constraints to make the
profile touch these two intersection points

A- 27
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Mo de Ii” g

Tutorial 4A

(Cont’):- H
. Delete the portion as shown M
. Draw a horizontal axis starting from the
remaining intersection point
. Shorten the arc by dragging its D
endpoint ,/"g/
. Draw a Connect Curve between the /
axis and the arc /
. Click Exit to complete '
. (Remark: Here is the way to shorten a delete .
curve without changing its curvature...)
Eiﬁl
-
.
Draw an axis 2
across the C>
curve \ &
N TR 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

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
Curve

— - H.

Three point

/ arc

Connect
Curve

A- 29
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R |

Modeling

L

Pr..E]
— H
QB Connect Curve Definitio x|
I:l —Firsk Curve
- Paint: Point.6
@ Curve:  [Circle 1
- Continuity: | o vature j
('\} Tension: In E
O J Reverse Direction
4 —Second Curve
Paint: Point. 1
Curve: Line. 3
Continuity: |1 angency j
Tension: Il
Reverse Direction
@ oK I ¥ Cancel I
.

___________________

[ R ——
j

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

— el —

....................
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Mo de Ii” g

Tutorial 4A

To reposition the sketch of Section H:- sketch 2ix]

~t 30
: @ Local Update — Sketch Positioning

o ng ht'CIle “SketCh7” § o Replace... ‘ Type: IF‘nsitinned 'I
i Ske ReFerence:IW
Edi

. Select “Sketch.7 object/ Change Sketch Support®  {&hs

d—,—ﬁ_ﬂ\. SkeFch, r— Origin

. Se | eCt “ P | an e4u (for Sectlo n H) g Change Sketch Suppart. .. :-1:6: m
iy ” Change Geometrical Set. .. = BFBHCEIND Selection
. Select “Positioned” as Type

() Deactivate — Crrigntation

Type: IImpIicit e I
RBFEFEHEE:IND Selection

@ HDirection O ¥ Direction

. Click ok to confirm

Oreverse H [ reversew [ Swap

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

d Moaove geamekry

@ oK J iCanceIJ

” i
Curves3
. Click “Intersect 3D elements” icon to get 3 — .
intersection points g ) [
- DKeep internal constraints
. | |:| Keep external constraints
—Llemgth —————————
. Sglect all curves & axes :Iv e [
. Click “Translate” icon - E
(11 H 1] "~ @ oK
. Deselect “Duplicate mode - i 2o

. Click the point T
. Then click the point 2\

. Add three coincidence constraints to make the
profile touch the three intersection points L
. Click Exit complete
A- 30
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang MOde Iing

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
pratt 2]
ConneCtE B —Firsk Curve
T RRCILE ISR SRRRRR SRR CERRRORS Curve.....j..... QB Faint: Painkt. 6
- ] Curve:  [Cirdle.1
i - Conbinuity: | = evakure j
@ Tension: I'n E
'i'hree point (-D Reverse Direckion
; 1 —Second Curve
arc
O J Paint: Paink, 1
Curve: Line.3
Conbinuity: | = ey akure j
; Tension: |1 E
gonneCt Reverse Direckion
vurve
: @ oK & Cancel I
----------------------- o, i A= 31 - |
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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 [)
Select “Positioned” as Type
Click ok to confirm

Double-Click “Sketch8” to edit

Multi-select “3D Curve1”, “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 Y

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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.
I_‘x 30 Cl
Local Update
T"gi\, Sketc @
Replace...

~

Modeling

Sketch Positioning 2 x|
—Sketch Positioning ————————
Type: Positioned

Reference: |plane, 5

— Crrigin

Change Sketch Support. ..
Reference: o Selection
g Change Geometrical Set, ..

() Deactivate

Type: IImpIicit - I

—Orientation

ui

&

Type! IImpIicit h I
ReFerente:INo Selection

@ H Direction O ¥ Direction

[JreverseH [Reversew [] Swap

o Move geometry

@ oK I ﬂCanceII

Translation Definiti |

—Duplicate ————

Instancels): I 1 E

[ ouplicate rode

O Keep internal constrainks

O Keep external constraints

—Length

Value: I T E

O Snap Mode

@ ok | |iS
— 2 o |
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

To create a sketch on Section B:-

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 o
: / : Three point
N I Em = j?l | : arC
ek """"""" Connect
5 A/ Curve
A- 33
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Tutorial 4A

vt

Not -oF

Curve: Line, 3

Modeling

tangent

Continuity:| - jrvature j

Tension: Im E

Reverse Direckion

—Second Curve
Poink: Point.5

Curve: Circle,1

Continuity:| - jrvature j
Tension: I 1.3 E

Reverse Direckion

@ Ck @ Cancel |
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4A

To reposition the sketch of Section B:-

Right-click “Sketch9”

Select “Sketch.9 object/ Change Sketch Support*
Select “Plane1” (for section B)

Select “Positioned” as Type

Click ok to confirm

Double-Click “Sketch9” to edit
Multi-select “3D Curvei”, “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 i\(

Then click the point A\

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

Click Exit complete

Save the file as p51.CATpart

A- 34
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rd' il
=1f_\, Sketc
f’_\. Sketr
f"=1i\. Sketc
f‘:’?{\, Sketc

*’@\, Sket

o

@ Local Update

ParentsfChildren. .. ‘

Replace. ..

Skekch.9 object Edit

Modeling
sketch 2| ]
—Sketch Positioning —————————————————
Type: IPDsitiuned j

Reference:|plane. 1

— Crigin

g Change Geometrical Set...

() Deackivate

Type: Implicit =l
Reference:[mo Seleckion

— Crientation

Tvpei  [mplick =l
Reference:|ko Selection

@ H Direction (2 ¥ Direction

[reverse H [ Reversew [ Swap

o Move geometry

@ oK | ﬂCanceIJ

— Duplicate

Instance(s): I 1 E

[ ouplicate mode

O Keep internal constraints

O Keep external constrainks

—Length

Value: I T E

O] Snap Made

@ ok |
‘_J

g° /
/ END of Tutorial 4A
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4B

File  Edit  Miew Insert  Tools  indow  Help

Modeling

To create two Extrude surfaces:- [ m— ;
. Select “Start/Shape/Freestyle” on the menu e ' B
ihape L4 \ Freestyle
bar E—
i . Analysis & Simulation L4 ﬁgketch Tracer
* CIle “EX’[I’Udeu Icon AEC Plant L4 &}?Lmagine&Shape
. Select “3D Curve.1”
13 ” . . E ﬂ

. Select “Normal to the curve” as direction —
. Drag on the double arrow on the preview L?;

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

%’E 21 x|
. Similarly, create another “Extrude” surface /;mectm
| o
from “3D Curve.2” f@ 5% ) |
- @ Normal to Length [21.745mm (2]
curve [ Display Corners
@ 0K ﬂCanceIl
| o —
T"JPlane.Z -
Lo
Hide “3D Curve1” and “3D Curve2” Lo
T"gPlane.?

‘Q 3D Curve.l
iQ 30 Curve. 2
‘Q 30 Curve, 3
T"g,{\, Sketch.5
sl-g,@ Sketch.s
*—5@ Sketch.7
T"gi\. Sketch.8
G sketch.
!;:f Surface. 1

A_ 35 !?,:ﬁ Surface.2
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4B

Modeling

To Create a Net Surface:-

. Click “Net Surface” icon v

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

. Click on the text “ProfiIeS(O)”* in the @ oK)

Display ==

command window

. Pressing “CTRL” key on ;[(Qe keyboard, multi-
select the surface edge =v;, “3D Curve3” and T2 et
another surface edge /\ as Profiles ) ol

f',: Flane.3
-'Ih’/: Plane. 4
T-,:r Flane.5

. Change the continuity on both surface edges as [ 7™

1?'5 Plane. 7

“TANGENT” = 7 Plane.s

. 423D Curve.1

. Click ok to complete 223 Curve.2

- ;Q 30 Curve, 3
1’-'5"{\, Sketch.5
T’Qf\, Sketch.s
T—E’?i\, Sketch.7
f‘g’?ﬂ. Sketch.B
G Sketch.9
Eg:f Surface.1
f‘v,:f Surface,2

@ 0K ] O.ﬁ.pplyj ‘Cancelj
-

result
A- 36
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Modeling

Tutorial 4B

= . Disassemble 2lx|
To Disassemble a multi-faces Surface:- TR
. Click “Disassemble” icon an
. Select “Net Surface.1” o s
. Select “All Cells:3” as Disassemble mode
. Click ok to complete
. (Three surfaces are created, representing each - 2o [l
face of NetSurface.1) A AS
. Delete Netsurface.1 (or hide it) g;gj;:::je-l
P surface5
To convert 3 surfaces into ONE Surface:- oo
. Click “Concatenate” icon
. Select “Auto Update Tolerance” < aB 2 -
. __ o n.-" oncatenate 7| =
Mgltl select two surfaces (Surface3 & Surface4) W | i mm —
. Click Apply, then click ok to complete B e S
%E ’; Information | = Auko Update Tolerance
. Click “Concatenate” icon again - 2o S| Sce]
. Select “Auto Update Tolerance” ngz:::;

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

{~f suface.?

result
A- 37
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Mo de Iin g

Tutorial 4B

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

{

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

. 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

. Change the continuity on both surface edges as
“TANGENT”

. Click “Apply” to preview FIRST

Sketch.9

3D Curve3 w D apply | @ Cancel |

A- 38
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4B

(Cont):- _ _ _bad
. From the preview, the portion near Sketch9 I 1
is not smooth, therefore ...

Modeling

. Change “Curvature Continuity” to “Point e

Co ntinUity” H == e
. Click ok to complete
. (It leads to a sharp edge between this j

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

LS Plane, £

= 7 Plane. &
;'*“..-‘ 30 Curve. 1
,:..-‘ 30 Curee, 2
:"FL? 30 Curve. 3

Sharp edge

(Supplement)

Sketch5 (with 3 curves)

il"'_xsket-:h g
If Sketch5 is used as P
the guide, the resultant S suface 2
surface will be a multi- g”faﬁe-?
faces surface. To @
convert it into a single-

face surface, refer to

the previous page. result

A- 39
Version 1a - Jan 08 Written by Dickson Sham



CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4B

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

Hide “3D curve3” & “Sketch9”

Modeling

surface7

To Shorten surfaces:- 3

. Click “Extend” icon @'

. Click on “NetSurface2” Te

. (A new surface will be created, click ok to “ﬁ " EETEE o
aCCept) @ ’;ME::p segmentation

. Drag on the green dot to shorten the surface by 5 1|9 cancel
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 il |
. Select the two surface edges @ 3
. Change both continuities to “CURVATURE” v ]
. Click ok to complete ¥ i‘jpl“:lfiha
Orderlull"u':ﬁ,l'ﬁ
A- 40 et
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Mo de Iin g

Tutorial 4B

To Create a 3D Spline Curve:-
Lock Current Orientation

. Right-click on the compass, check if the option
“Lock Privileged Plane Orientation Parallel to
Screen” is on

n Lack Privileged Plane Crientation Parallel bo Screen

se Local Axis Syskem

. Click “Right Vlew” icon A e
. Click “3D Curve” icon @
. Draw a curve with 3 control points as shown =) 2]
. Right Click on the control point near the origin, ) e

then select “EDIT” - I
. Change “x”,”y”,and “z” to Omm, select “Close” 21 : A Al &

A - _Dozltsi::I: geametry detection
. . . . T —— Dieviakion 0.05mm

. Right-click on the control point again, then —Ej e o H

select “Impose tangency” = El { -
° H _nhi 11 HEl |1mm = Orrn El

Right-click on the green arc, then select “Edit '—'Gm e —
. Change “x”, “y” to Omm, change “z” to Tmm - ]
. Select Close '
. Adjust the other control points to match the : /

image
. Click ok to complete

Result

Control point at

A- 41 origin, pointing
vertically
Version 1a - Jan 08 Written by Dickson Sham



CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Modeling

Tutorial 4B

To create a Revolve surface:-

. Click “Revolve” icon

. Select “3D Curve.4” as profile

. Right-Click on the entry box “Revolution axis”
. Select “X axis”

. Enter 0 as Angle1
. Enter 180 as Angle2
. Click ok to complete

. Hide “3D Curve.4”

result

To create a Blend Surface:-
. Click “Freestyle Blend Surface” icon
. Select the two surface edges

. Change both continuities to “CURVATURE”

. Click ok to complete

Version 1a - Jan 08
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Revolution Surface Definition i |

Profile: I—SD Fiinied

Revolution axis: W
/ Create Line

Aangular Limits
Angle 1:|'m_ 1w asic
e, B A
Angle 2: IDdeg ﬁ |t A

@ oK & Cancel I
% Create Compass Direction

@ Create Intersection

0,500
Tangent

Fangent

Blend 5urfacé

—Blend Type

IAuto j

— Information

Type : Approximated

| [Mumber of patches : 19
Order UiV 6/6

Opkions

[ project end points ‘
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Mo de Iin g

Tutorial 4

Check Surfaces: o I 7

. Click “Right View” icon; The surfaces should W e 4B
match the right view e —

. Click “Top View” icon; they should also match ‘ =
the top view. (because most of the control P410-10-4 - ' .

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

. . . AB CD E F |
. Click “Front View” icon 0
. If any misalignment is found, adjust the image
location of the front view
Current selection W
Feature Properties | Rendering | Inkw ‘
Material 5 =
Fine-Tune . =1
front view o

image

Lighting | Texture |

Tvpe IImage o I

Image Name| D CADYC atial Training) Tutd
Repeat  [Ju v Fip L
Scale U nllllllllllmﬂ[

Scale ¥ (1] I'
Position U ME[

Position v ILL Tt TR ﬂ[
Crientation [m’ﬂ[
Bulinp(*) [ a e T ﬂ[

4

I

A- 43
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Mo de Iin g

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 T
g s 0 curve TR

. Click “3D Curve” icon |

. “Disable geometry detection” (we will not click a point ( )ﬁ“’(g; o
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 Eiﬂ | | | " e

. Select “Surface 7” as Cut Cu%mmﬂ f @)

. Select “3D Curveb” as Cutting Tyl — Jp—— |

. Click Apply &

. Click on the portion to remove RS E!Emﬂ_ﬂ

. Click ok to complete L1 W’@Jg
@ ok | [ apply | @ cancel |

A- 44 -
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Mo de Iiﬂ g

Tutorial 4B

- 3D Curve.6
Hide “3D Curve.5” /

To make a 3d curve:- 9
. 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 a

. Drag the double arrow on the preview surface 2
to the left, up to ~15mm : ( Pe| [

. Click ok to complete 55?.\,'?75

A- 45
Version 1a - Jan 08 Written by Dickson Sham



CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Mo de Iin g

Tutorial 4B

To Reset the graphic properties of a surface:-

. Right Click “Surface.7” (transparent surface) —
. Select “Surface.7 object/ Reset Properties” s gi:t:n;lmtl Set

. Select “Apply to Children” AT—
. Click ok to confirm (the default graphic properties

will be restored)

Tangent !
gontinuous
To Create a Blend Surface:- @ '
. Click “Freestyle Blend Surface” icon ﬁ Z -
. Select the two surface edges . N o
. Disable “Project End points” 4 —
. Change the continuities as shown (F
. . Order UfY¥:6/3
. Drag the point y¢to match the image Tangert kit
TR @ ok | OCancell
. Click “Front View” icon
. Adjust the tension values to match the image
. Click ok to complete
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Mo de Iiﬂ g

Tutorial 4B  sween:  sooumes

Hide “3D Curve.6” & “Surface.11”

To make a 3d curve:-
. Click “3D Curve” icon
. Pick the existing endpoint *

. (When the endpoint is detected, a red dashed
circle appears)

. Click “Front View” icon
. “Disable geometry detection”
. Pick another point on the right

lﬁz@@ﬂ

. Right-click on the first point, then select “Edit”

° -101.53mm =
C.opy th.e Z value | | KL

. Right-click on the second point, then select “Edit”, m
then past the previous Z value onto this Z value [Ea—|

. Click ok to complete ],

To make another 3d curve:-

. Rotate the 3D model as shown

. Click “3D Curve” icon again

. Pick the two existing endpoints +
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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 oot

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

Insert a point he5

. Click “Front View” icon o DNiaie
. “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
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Mo de Iin g

Tutorial 4B

To Cut a curve by another curve:-
. Click “Break Surface or Curve” icon / 3D Curve.7 remove N
. Select “Curves by Curves” as Break Type L ek e P
. Select “3D Curve.7” as Cut ﬂ 5] @ 2|
. Select “Curve.1” (previous blend curve) as C;:tnglwm %
C u’[’[| ng r—Relimitation r— Projection
- Click Apply e - NEW.
. Click on the portion to remove 5E Curve.1 " gv:mg%ﬁ ]
. Click ok to complete ::; o @ ot |[S] Scuus
. Similarly, remove the portion on “3D Curve.8” 3D Curve.8

To Convert THREE curves into ONE curve:-

. Click “Concatenate” icon @
. Multi-select the three curves * Sy
. Click Apply , then click Ok to complete I 54
“og”
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4B

Modeling

To create a Blend surface:-
. Click “Freestyle Blend Surface” icon

Curve.4

. Select the curve
. 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 %

Drag
Hide “Curve.4” Drag the

green point

|
|
I_7 _
-
I —Elend Type
|
|
|
|

— Dragthe _ _
green point

I.f\utu j
— Information

Type ! Approximated
Murber of patches @ 3
Crder U Y :6[2

— Options

3 Project end points

@ oK I iCanceII
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Modeling
To make a 3d curve:- ” T TopView
. Click “Top View” icon @ e e
. Click “3D Curve” icon . i J
| | | S I T
. Draw a curve with 2 control points as shown = ey 4
. Click “Front View” icon ) b 1T 1 )
. Drag the two control points to match the image - g S wrrrr—
. 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 Mo de Iin g

Tutorial 4B

- it-ar't File  Edit  Wiew  Insert  Tools  MWindow  Hel
To create a Sketch on Section 3:- " I— N 4
. Select “Start/Shape/Generative Shape Design” r_Mechanica' Design '
on the menu bar here _ Qe
Analysis & Simulation 4 ﬁﬁkﬁtch Tracer
y AEC Plank 4 g‘ Imagine & Shape
H 1] ” achinin et igitize ape Editar
. Click “Sketch” icon, select xy plane [ S " JEpF Dotod shape
- ‘Qigital tackup ap Generative shape Design

. 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) e 3 plme """"""""""""""""""""""
. Adjust the tensions to match the image — / gonnect 2l
: —Firsk Curve
IQ:.Bl Ur/ve Paint: CtrlPoint, 3
. . . . Curve!  [spine.z
. Click Exit to complete 3 % Continty Corvatirs =]
@v — Tension:  [7.2 E
(-O ‘ ________________________________ Reverse Direction
i —5econd Curve
OJ ('\_-) ‘E ’ \ Point: CtriPoint. 1
1 Curve: Spline. 1
Splll’!e Continuity: e ryature j
Tension: Il E
E Reverse Direction
f— @ OK I ﬂCanceII
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Mo de Iin g

Tutorial 4B

agn . BE= i
To Rep_osMpn the Sketch of Section 3:- e e
. Right-click “Sketch10” B o m:dt e
. Select “Sketch.10 object/ Change Sketch Support* ::‘;zgz e | o
. Select “Plane8” (for section 3) 7 s R R
. Select “Positioned” as Type | —
. Select “Reverse H” — .
. Click ok to confirm 2 Reversa t )lReversay Clsuep
. Double-Click “Sketch10” to edit B e
. Multi-select “3D Curve9” & “3D Curve10”
. Click “Intersect 3D elements” icon to get two

intersection points
. Select all curves CUfV99
. Click “Translate” icon A |
. Deselect “Duplicate mode”
. Click the point
. Then click the point A\ ) -
. Adjust the profile so that it can touch “3D Curve9” > L,_ S
. Click Exit complete .
oA e
P e
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Mo de Iin g

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
20 x|

—First Curve

/ - Connect |
. Curve

. Click Exit to complete K

Point: CtrlPaint. 1

Curve: Spline. 1

Conbinuity | - e ature j
Tension: 4.5 E

Feverse Direction

—5Second Curve
Poink: CtrlPaint. 3

.................... Curve: Spline. 2
| Spini | 3
(_O : : : COnGnUIEY ! = eyt yre j
: Tension: |2.4 E

Feverse Direction

@ Ok I ﬂCanceII
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Mo de Iin g
Tutorial 4B
To Reposition the sketch of Section 2:- D0 @ s ‘
+ Right-click “Sketch11” gy
. Select “Sketch.11 object/ Change Sketch Support* ——
. Select “Plane7” (for section 2) % Change Geemetrcale.. —
. Select “Positioned” as Type RS s reatorns
. Select “Reverse H” AR e N
. Click ok to confirm A Er—
3D : ; .Referfncm S
. Double-Click “Sketch11” to edit “louvety”T o [ o
- Multi-select “3D Curve10” & “3D Curvel1’ SR o i
. Click “Intersect 3D elements” icon to get two 3 evaria 1] ClReverse v Dl swap
intersection points T = ove geamety
8D . 2]
. Select all curves Curvelt |
. Click “Translate” icon G
. Deselect “Duplicate mode”
. Click the point
. Then click the point A\
. Adjust the profile so that it can touch “3D Curve11”
. Click Exit complete
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Mo de Iin g

To Create a Sketch on Section 1:-

Tutorial 4B

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 click on it to
change the tangential direction at the endpoints)

Adjust the tensions to match the image

"""" e
| /  Snedt | | 2

Curve

—First Curve

"""" Point: ZkrlPoint. 1
. . : : ; i Curve: Spline. 1
Click Exit to complete Contintyi[rars g
_________________________________________________________________ Tension: 6.5 E

Reverse Direction

—Second Curve
Poink: CtrlPaink. 3

Curye: Spline. 2
Continuity |~ rvakure j

Tension: I 1 E

Ja@
@ Ok I ﬂCanu:eII

Reverse Direction
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4B

To Reposition the Sketch of Section 1:-
. Right-click “Sketch12”

. Select “Plane6” (for section 1)
. Select “Positioned” as Type

. Select “Reverse H”

. Click ok to confirm

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

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

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

. Click the point
. Then click the point A\

. Adjust the profile so that it can touch “3D Curve11”

. Click Exit complete

A- 57
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g LOCAl Updare

#-5A, sketch,1

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

Modeling

@ Change Geometrical Set. ..

e Sketch Positioning 2l x|
- H
- —Sketch Positioning ———————
Type: IPositioned h l
Reference:lW
—Crigin

Type: Implicit - [

Reference:[o Selection

— Crientation

Type: Implicit - l

Reference:|ho Selection

@ HDirection O ¥ Direction

W |:| Swap

bl ! v
- @ oK o Cancel
= S
K

Sy s]}

R ——
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Mo de Iin g

Tutorial 4B

-l Fil=:  Edit  Wiew Insert  Tools  Window  Help

To create a Blend Surface:-

. Select “Start/ Shape/ Freestyle” on the menu .iqfh“mg |
bar ihape
Analysis & Simulation 4 gketch Tracer
. Click “Freestyle Blend Surface” icon Cf;:} ; > T i\?”/\
: Pt
. Select the curve i\z il x|
. Select the curve A @ ]
. Select “Point” as the continuity on both : o ;;;;:j";;;f;m;ate :
. Click ok to complete e %“;tiﬁnszsﬂ :
[ Project end painks
j',.—"F)t @ oK I aCancell
. 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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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4B

Modeling

———

To Create another Blend Surfaces:-

. Click “Freestyle Blend Surface” icon

. Select the surface edge %

. Select the surface edge A

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

. Select “Approximated” as Blend Type

. “ . y - Tangent
. Click “Top View” icon e
. Adjust the tension values (green numbers) on both st
. . Approximated hd
Sldes to matCh the Image TInFolrn';ation. =
. Click ok to complete M
’7|:| Project end paints
. @ ok | @ cancel|
. Similarly, create two more Blend Surfaces J\\/: as pt | Sce]
shown below (curvature continuous on one side)
|
|
T Elend Type —Elend Type
’[A ”t: : | I 0.500 IF\uto VI
Hnlfe = — Infarmation
ﬁﬂ'ﬁiﬁ i I Diei s
Order UJ ¥ : 6] 4 Mumnber of patches @ 1
Cptions I 5 Order U SV 6/ 4
’I:‘ Project end points I | — Options
i [ Project end poirts
@ 0K OCanceII F
-_I I @ oK I ‘Cancell
|
. Bottom

Top
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Mo de Iiﬂ g

Tutorial 4B
=)

To create a Blend Surface:-

. Click “Freestyle Blend Surface” icon -
. Select the surface edge %

. Select the surface edge A

. Select “Curvature” as the continuity on both sides

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

Blend Type
’iﬂpproximated S

. Adjust the tension values (green numbers) on both FEZT”JDESDZM
sides to match the image (two ends only) rter U 1516
* C“Ck Ok tO Complete and | roject end paints

@ o Ilaf'anrﬁll

To Modify a Surface by its Control Points:-

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

Ty 9 |

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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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang MOde Iiﬂg

Tutorial 4B

Cont’:- _
2|

. Select “Compass Plane” as Support o

Manipulation Advance
. Select “Linear” as Diffusion \_EVLN B
. Select “Linear” as Cross Diffusion | 35| ¥ <4 ﬁ Q
. Select “Mesh only” as Options P e

T 4] & ¥ 4]
. Click “Top View’ icon —_— & Cancal |
. Click on the second column, then drag it

downward to match the image

MU:S (Seq: 2y

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

. Click ok to complete

MNUS (520 2) L |1
[ 3 column 4" column
2" column ﬂ
il drag drag

drag
result
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Modeling

To Shorten surfaces:-

Tutorial 4B
£

. Click “Extend” icon v
. Click on “Surface21” Q
. Drag on the green dot to shorten the surface by
around 5mm ! scel18
. Click ok to complete
. Similarly, Shorten “Surface18” by ~5mm drag

To create a Fill Surface:-

H 13 HITE _ 2
. Click “Freestyle Fill” icon e
. Select the surface edges of the opening e ____
. Change all continuities to “Tangent” L’;E:b.;f gF“E;thhes:m
Order UfV 66
. Click ok to complete i g
. (Different from “Fill”, the “Freestyle Fill” surface Sas e
will be updated if its boundary is changed) [ e = |
IJ Patches 16
W Patches 16
H . H 1 [ Constraine
. (Optional: Extend Surface21 to modify this ki 7

“Freestyle Fill” surface)

@ oK I Onpplyl a(:ancell

opening |
A_62 —-— s . .
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

To Define a Selection Set:-

Modeling

Tutorial 4B

[ VYiew  Insert  Tools  Window

« . . - ”» L7 Undo Empty selection Chrl+2

Select “Edit/ Selection Sets Edition” on the menu 5 oot =

bal’ ) Lpdate Chel+L

Click “Create Set” icon cur cix

. ‘e . » Copy CEH4+C

Rename it as “Wing G pasts mo
. “ . » Paste Special...

Select all the surfaces belonging to “Wing” (totally — -~

7 Surfaces) ﬁSgarch... Chrl+F

CIiCk Ok tO Complete ggSel_ectionSets... Chrl+G

Define a selection set
for these 7 surfaces

Ei? Find Owining Seleckion Sets. ..

To Hide a Selection Set:-

Save the file again result

2| x|
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 hide
Click “Close”

”

o] pocet I
~ Close l

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:- @ >\ A

. Click “Right Vlew” icon | |

. Click “3D Curve” icon ‘}Eﬁ ﬁlhd'ﬁl @

. Draw a curve with 3 control points as shown Lt s om

. Click ok to complete 32:' L
Maz Order ¢ IE‘—E

‘ ‘ [ Hide previsuslisation curve

Smoothing 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

== /draw
draw //
/ A- 64
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang M ) de Iing
Tutorial 4C
To Cut a surface by curves:- B s Not For Commercial Use
. Click “Break Surface or Curve” icon = S
. Select “Break Surfaces by Curves” as Type | '
. Select “Along Compass” as direction o / - e
. Select “Surface 7” as Cut B“j;j“ | B
. Multi-Select the three curves (on surface) as it [utaces |
Cutting coveo FETSTER 3|
. Deselect “Tangential Extrapolation” ¢ %:tp—gﬁf —
. Click Apply Sxpner
. Click on the portion to remove ﬂ“’mw—ﬂ
. Click ok to complete e 20 | [Seepv ] Sconca

Delete the three curves on surface

To create an Extrude surface:-

EE =i
AT
. Click “Extrude” icon
. Select “3D Curve.12”

3d Curver12
. Select “Normal to the curve” as direction el 205
. Drag the double arrow on the preview surface ﬁ? 2]
to the left, up to ~15mm e
. Click ok to complete Dl otspay Corners
A- 65 ok | 9 coeel |
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Modeling

Tutorial 4C

To create a Blend Surface:-

Tangent
J o

Tangent

Hide “3D Curve.12”

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

Disable “Project End points”
Change the continuities as shown
Drag the point i\(closer to the pointA

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

Blend Surface

Version 1a - Jan 08

w [ Information
Twpe ! Approximated
tumber of patches : 1

Order UfY¥:6/5

Options ——
’7|:| Project end points

@ ok | |

21|

— |—Blend Type ———————
||.C\ut0 j ;

A- 66

2
o
i/

5 ."._

)

—Elend Tvpe

IAuto b I

—Infarmation

Twpe : Approximated
rumber of patches : 2
Order U Y6/ 5

Options
’7[‘ Project end points

@ oK I GCancell

continuous

Tangent

Drag this point
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

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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Modeling

x|
(04 l llCanu:eII

\

%EE
~

Dlrectmn 7

Length IlS F32mm E

[ Display Corners

@ oK & Cancel
-.—I ‘_I
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4C

Modeling

To create a Fill Surface:-

o,
. Click “Freestyle Fill” icon o= T 203
. Select the surface edges of the opening By —
. Change the continuities as shown Eaien |
. Click ok to complete _ N
Tangent i =
Max Order IE‘—E
i X e
Hlde the ExtrUde Surface * O constrained lé—E
Defarmation direction : Ig @l
-Q.OK I o.\\pplyl aCancall

To make a 3d curve:- @ . .
. Click “Right View” icon 2]

. Click “3D Curve” icon =) ‘ R ]
. “Disable geometry detection” 3‘2:,

—Foints handling ——————————
o I

. Draw a curve with 2 control points as shown :

. Click ok to complete ‘-,

i Disable geometry detection §

—Oplions

poee | Dizviation ID.DSmm E
Segmentation : I 1 E
Max Crder & I f E

[ Hide: previsualisation curye

- [ amoothing options ———————————

) Chord length @ Uniform
Smoothing parameterl il E

- - @ oK ] ﬂCanceI]

. Similarly, draw another 3D Curve as shown

A- 68
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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)

A- 69
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Click here to
accept this
solution

2
% ID.DDlmm E Less<

@ oK I la-ﬁ-pplyl 'IaCancell

Modeling

—Radius

|5mm E

— Options

4 single Segment

@ Trim
2 Mo Trim

(O Concatenation

b

Max dev. Omm

Display
|; Information | =& Auto Update Tolerance

@ oK I onpplyl & Canc
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4C

Modeling

To make another 3d curve:-

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

To make another 3d curve:-

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
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
A-70
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Creation bype

’7 IThrough points bt |

—Smaothing options

O chord length @ Uniform

Smoothing parameterl il E
@ oK & Cancel I
-

draw ‘ ‘

Creation type

( IThrDugh paints h |

[ pisable geometry detection
— Options

Dieviation : ID.DEmm E
Segmentation ! 1 E
Max Order : I 3 E

[ Hide presvisualisation curve

—Smoothing options
O chord length @ Lniform

Smoothing parameter| o E

Direction

T 2
Length IlS.?SmeE

TR
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Mo de Iin g
To Create an Extrude Surface:-
. Click “Extrude” icon again % =
. 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 @ 2
el
. Hide the curves A*

Length |l4.481mm E

To Create a Net Surface:-

. Click “Net Surface” icon

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

. Click ok to complete

@ 0K l o.ﬂ.pplyl aCanceIl
-
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Mo de Iin g

Tutorial 4C

To Modify a Net Surface:- 34 Curve. 15 horizontally

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

. 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

front view image) horizontally

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

A-72
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Mo de Iiﬂ g
To Cut a surface by a curve (not on the ol 3D Curve.17
surface):- — ' 'Aetsurfacej ‘ ‘
. Click “Break Surface or Curve” icon _
. Select “Break Surfaces by Curves” as Type 1 I -
. (Click “Right View” icon) Bl El
. Select “Along Compass” as direction : gltl %
. Select “NetSurface.1” as Cut Relmitation —— —Prajectian
. Select the “3D curve.17” as Cutting IEE vl HE

. Click Apply
. Click ok to complete (BOTH sides are kept)

EX
u. a2l @

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 Q:ll

. Click ok to complete

. Similarly, draw another 3D spline curve.

A-73
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

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 7//\3 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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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

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 + onto the point O

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

Version 1a - Jan 08
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4C

To create an Extrude surface:-

Modeling

. 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 e =15
L 2 vl
Hide the curve * Lth ﬁ
[ pisplay Corners
To create a Blend surface:-
. Click “Freestyle Blend Surface” icon
. Select the two surface edges A\
. Move the endpoint to the position <~
. Change the continuities as shown
. Adjust the tensions
. Click ok to complete ool

I.ﬁ.uto 'I

r—Information

Tvpe : Analvtic
Mumber of patches : 3
Order /W 674
—Cptions

[ project end points
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Tutorial 4C

To create a Fill surface:-

Click “Freestyle Fill” icon

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

Click ok to complete

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
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Modeling

To make a 3d curve:-

Tutorial 4C
. Click “Top View” | gl

. 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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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

Modeling

Tutorial 4C A

To Modify a Surface by its Control Points:-

] ] y - - Lock Current Crientation
* C“Ck “Contr0| POIntS ICoN .m Lock Privileged Plane Crientation Parallel ko Screen
. Select the previous Blend Surface ol Use Local Axis System
. Change Nu to 6; Nv to 5 (right-click on the number, @ Viska 2 the Privisgad Plare
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 sl 2l
Para"el to Screen” Manipulation | Advanced |
—Suppu:urt Qptions
. Select “Make XY the Privileged Plane”
g - w1l & [ ] 2]
— Diffusion ——— Cross Diff — T
. Select “Normal to Compass” as Support (Pulling T A4 =R | &)
Direction) l l
“| ’ . . @ oK & 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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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Mo de Iin g

Tutorial 4C

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 I

. Click ok to complete P

Mumber of patches @ 1
OrderUfV:6/2

CCCCC

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

A- 80 result
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

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
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang

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”
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Modeling

ace33
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’::I keep segmentation
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CATIA V5R16 Freeform Surfaces — Rebuild P51 Mustang Mo de Iin g

Tutorial 4C

To Make a Mirror:-

. Click “Symmetry” icon ®F
. Select all Surfaces (visible) i
. Then click on “ZX plane” as Reference [ e
. Click ok to complete ol

ﬁj Swmmetry. 5
:‘ Symmetry, 9
j Syrnmetry, 10
j Symmetry, 11

:‘ Symmetry, 12
(The resultant model should match the reference j
image of Front View, Right-View and Top View) Sy T—

2
_%‘ Swmmetry, 16
-

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

Email : mmdsham@polyu.edu.hk
Website : http://myweb.polyu.edu.hk/~mmdsham
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