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Sketch-Based Features x|
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CATIA V5R16 Fundamentals

Part Design

Shaft & Groove

b g Wals Olygs

A. h f So vl > bowg aS sl
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Sketch-Based Features - x|

EED el EY-1)

oo

[$]CATIA ¥5 for Student - [Part11] ' =10l x|
n Skart  File  Edit  Miew Insert  Tools  Window  Help =181 x|
Part11 ¥
3 Ly,
<7 Xy plane —
<7 yz plane 2,
&7 zx plane
i" PartBody _ ; B
Shaft.1 T ©

L o

#~ 7 sketch.1
[ Groove d

#-7 Sketch.2

. R RBREANS B

'DzHSInE 'nmenaq 866686 'Y q_;m
Gronve, 1fPartBody/Partll selected | i=f| | (63|
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B. Slot < st s wujles oldec

N

Profile Control
- Gl._5J9| Gl,g9|)' ba>

o gl lade uuols oS5

Ug,S Judg,y aS sxSowl axso

) aS sizeio wlow 9 cowl ol
Os50 B poe> ul Slwl,
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Part Design

Rib & SlOt o Sl 55 6 Bl 9 b (sSiwrn

A. Rib e Sy ‘5LLW|) 2o ,OLM*>.'|
Olod )5 Judgy Sy slasel g

Sketch-Based Features E x|

NOREIoH A
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n Start  File  Edit  Wew  Insert  Tools  Window  Help ;Iilil
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i" PartBody —
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H
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#-\ Sketch.2 %“
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Profile T
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IKeep angle ;“ @
Selection: IND selection Ce nter Cu rve B
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Tl ————— @
Thickness1: Ilmm E H Q @,
Thicknessz: me E P rOfI | e &
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CATIA V5R16 Fundamentals

A. Multi-sections Solid

Lz 9 patdiw glhde adaw diz bwg sl

Nguiisa punss Loil) nicmia

B. Removed Multi-sections

Solid W, 5,0 oles 5 pme iils,
2w ,SS as

@3 Partl
7 %y plane
7 yz plane
) . &7 2x plane ~
. . | | . l: - gy Brasoy N
oo Sl Awigioe i Guides | Spine | Pﬁswm :

@, Sketch.2

o : . S wlm tSLE .......................... t sz
. 1. Mo I Guide =8 seomevcal et
UaiS Sl sdlol 1 cpine.l S
Awlod oslesiwl e e

> owss) 5l gblie S|

Coupling | Relimitation I

Sl 295945 ,15 59250 [Ratio =]
Ratio Coupling
. Tangency
_\.us OJLO.Lqu Tangency then curvature
-yl ¥ertices

2o U sulzao 3006 o)lged low
Referencenks

Lol olxis
1S sl Jz@!!')
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Part Design

Multi-sections Solid ...

Sketch-Based Features

J@@ml@@ﬁ%@

A

EJ stat Bl Edt  Wew Insert Tools  Window  Help

=18

{i Partl
— =7 Xy plane

— 27 ¥z plane ¥ &

— =7 zxX plane
I" PartBody /
' Multi-sections Solid.1
*—@ Sketch.1
i—l_ﬂ Sketch.2
i—l_ﬂ Sketch.3
-'% Geomefrical Set.1

T‘E’ Plane.1
*- .~ Plane.?

= == N J%E&%@Q%Wﬁ@{@@ o
)\ ghso
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CATIA V5R16 Fundamentals

: Gy
Part Desigh ‘;:J

Comparison of common features

auly Ll acuuleo

Version 1- Aug06

aslol/bis ) ghie adaw o/ loadl ghio J.89,y
= rio Jobo S3S p0
Pad Add Same Straight line Planar
adlol gy Y s | .
Pocket Remove Same Straight line Planar
B> gy padious o Sl azso
Rib Add Same Curve Planar
a5l .
lgiSy SN0 Sl axso
Slot Remove Same Curve Planar
S CgiSy oo Sl a=xso
Multi-section Add Various Curve Planar
solid adlol o o Sl axso
Removed multi- | Remove .. Various Curve . Planar
section solid = RIS SN oSl Ao
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CATIA V5R16 Fundamentals
Part Design

A. Hole o=l slge Sl ols Wi
>9=>90
5 oo as 5)ls d9=¢ Ehew selizo glgll
[*]CATIA ¥5 for Student - [Part1] =10l =]
_LULD)M oml_,u.m ))J ulS_QJ.J n Start  File Edit  Wew Insert  Tools  Window  Help =&l x|
Partl &
7 XY plane 15
7 ¥z plane @
£ 7x plane &
* PartBody %
' @ &
s L L :
Tapered Counterbored @- Hole Definition 2l x

Extension | Type I Thread Definition |

Biind 4|
iz
Diameter ;F4mm E S
Depth ; 2mm o
Limit: ; Mo selection
Positioning Sketch
. (Cffset : ﬁmm E
Countersunk Counterdrilled i ’7 ! ‘
r—Direction l Bottom
Reverse I IFIat j
(S Mormal to surface ngle & 20deq
JMo selection

OeSul 5l Elhgow S0 US,S Lakiiue Sy
Positioning Sketch
2sS oslasiwl

®
Positioning the hole center L

-

'zA@ 't 848 DeESiRR R /o n@ena’ 7,
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CATIA V5R16 Fundamentals

Part Design

Fillet

Dress-Up Features x|

A. Fillet elesl lss Guxio zobw: o wlyd sl
035,83 adaw 95 w aS welaie L wlusy
bg " 0

Partl
27 xy plane

7 ¥z plane
<7 7x plane
=-352 partBody

< Pad.2
 oketch 1
i€y EdgeFillet 6
5y EdgeFillat.7

2

Radius: oy

é m E
Object(s) : &
Propagati Tangency i >

[ Trim ribbons
MDrE>>I
@ ok | @ cencel | _preview |

ol )

Tangency mode

Joel jui 0l b gwlod,s Slpdb sy JU Sy Sy 05,08 @ wlud
cJl> s

Minimal mode

33,50 Jlocl oow Gzl J§ iy khas s S

Eab_wa._wo;,s 5,8
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CATIA V5R16 Fundamentals
Part Design

Chamfer

Dress-Up Features x|

A. Chamfer o o= > ced abw S 035 adlal |

Ul b oacs il Jb > gl | @@@

Partl
<7 xy plane
< yz plane
< zx plane

@ Chamfer.1

Two Dimensioning

Modes | s s il
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CATIA V5R16 Fundamentals

Part Design

Draft

A. Basic Draft - c|>Lo Bi> g 03,S adlaol
A9l >
Dra%t
om__ cSL‘i_wb 9

Dress-Up Features

Partl
£=7 %y plane

=7 yz plane
< zx plane
=-22 partBody
i—wﬁ«i Sketch.1
Sh=l jl as ied i olic 1axg LBl Draft.5

Draft

Ailo (o 58U sl Loy

Draft Type: Wﬁl

Angle : I1 Sdeg E

Facers) to draft: |4 elements @l

[ selection by meutral Face

— Meutral Element

Selection:

Propagation: INone j

JJLO'D )b q‘s @JL& CL'79 — Pulling Direction

Dra ft Selection : |Pad.7\Face 4

. = I3 Cortrolled by reference

JJJ') )l)s More>>|

. @ oK I & Cancel I Presien I
yr
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CATIA V5R16 Fundamentals

Shell

A. Shell ciols o L pows Sy 05,8 Sl

Dress-Up Features

Part Design

dSgwio B> aS sselw

Al ol 2ok 1 pwlew Wlgines dSguine B3> aS sxbiw
il 5w Sl counluwe axsn BlLbl Sl olod
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CATIA V5R16 Fundamentals

Part Design

Translation & Rotation

L')|)9> 9 Jeul

A. Translation st s e < Jasl B. Rotation < Usx S ds> iz S oles
g S

L*.-ﬂ @ PartL
et

27 xy plane
7 yz plane
7
=293 PartBody
Pad.7
#-4 sketch 1

1. Eamee

Partl
=7 xy plane
<7 ¥z plane
27 7x plane
r PartBody
Pad.7
#-7, sketch 1
#-0jy Translate 1
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. Partl
27 xy plane

= yz plane

7 zx plane { ég
t?} PartBody
7 .

Partl
=7 xy plane
<= yz plane
<=7 zx plane
r PartBody
Pad.7
&7 sketch.1
#-0W Rotate 1

S pow 0bwed aSowl (b J8lhe
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CATIA V5R16 Fundamentals

Part Design

Symmetry & Mirror

Gl 9 Silw a,d

> v
Yanus®

A. Symmetry Jl wow ol @ pns Jil B. MIirror sl ol axio 4 o puus Sy 1S

. Ol b il S axso
o &

Partl
7 xy plane Partl
7 ¥z plane 7 Xy plane
7 zx plane e -
rg‘} PartBody . Zx plane
@ Pad7 r?} PartBody ﬁ
g Pad7
#-" sketch.1 7] 7
e || e
‘% Mirror.1
[y mmetry Defi 2
Reference: JEfaCiic)
Partl aa
7 xy plane 7 yz plane
27 yz plane x plan:
-
7 7% plane ’ Par:):Bt)j ;v ﬁ
'ad.
=192 PartBod) P
P, d7y ﬁ #-7 sketch.1
ad.
#-7 gketch 1 i Mirror 1
T r—
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CATIA V5R16 Fundamentals

A. Rectangular Pattern
B. Circular Pattern
C. User Pattern

bwgi 1 S5 b rolic juiss
aSewl o 55 Wb aS (sl
0l oL o)

Reverse l

—_— 1

F.EIETENLE LAreCL |
|;eference element:|Mo selection

Part Design

Patterns

ls_)l))._) 9§J|

Sl oo uls s3I

Partl

7 xy plane
-7 yz plane
- zx plane

.' PartBody

olg=ed> oS Hd

A8y B

Partl

7 xy plane
-’ YZ plane
- zx plane

[ ﬁf} PartBody
Pad.7

Partl

- xy plane

7 Yz plane
7 zx plane

Object to Pak

Hole, 1
EdgeFillet. 10

FLemoye l Feplace

wwlod (55 9301 5l b8 S50 iz iS5 S
S ozl pa U 1) Ll

Close
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CATIA V5R16 Fundamentals

Part Design

Split the solid

U,S Ao surface-Based Femks

a=Pe) i

A. Spllt S L axsn S bwgi pows 0,5 oy
ohw S

WﬂwuibwomLHmGlSW
w0 8L Us,S Aow l ae aS LS Lasediw |

Prau Ol S,y SlS U 1) Ol > awilgie iloso

[t Y2 plane -!"..@ ) )"..L"..d.z‘"

— zx plane {@Partl

=303 partBody = xy plane
: @ .7 yz plane
T-*'f"2 i’ 2% plane
T— g =103 partBody
tw Sketch.11 ) Pad.7

split1 *‘w#i Sketch.1

li‘% Geometrical Set.1
v

‘,"'Wﬁm Sketch.12
twﬁfu Sketch.11
Spli
1&%

Geometrical Set.1
@ Sweep.1

Splting Elemer

Qo S oaow oslaiwl adocw audlgie Loow
S sbo wldoe 5l oy | 0SS

ven RN
N ABEEBRE @@,V
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CATIA V5R16 Fundamentals

Part Design

Part Design - exercise

« EXERCISE 2-

Y 00

STEP 1 Jol ol

= Open the CATPART file done
in Exercise 1

lpoas a0 !

2y

= Make sure that the current
workbench is PART DESIGN

= Create a “Pad” with the
height 5.5mm (first limit)

Jay | o | Q2 e poo B
'zA@ '8 838 nFena’snged@s ' -2 7,

A- 38
Version 1- Aug06 Written by Dickson Sham



CATIA V5R16 Fundamentals

Part Design
Part Design - exercise
STEP 2 55 48
= Create another sketch on zx-
plane

» The sketch should have an axis
and a triangle with these ]

dimensions (45deg, 35deg, ——
2.5mm High) !

» One edge of the triangle should
sit on the bottom side of the pad
and its peak should not be inside
the pad

= Exit Sketcher

B8Oyl uEMaal

» Create a “Groove” with First
Angle Limit 360deg

A- 39
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CATIA V5R16 Fundamentals

Part Design

Part Design - exercise

STEP 3 pow oS
= Create the 3 Sketch on yz-
plane

= The sketch should have an axis
and two lines, which are
symmetrical

» One end point sits on the axis
and the other sits on the
outermost plane of the solid

sExit Sketcher |

’%

= Create a “Pocket” and select
“Up to Last” for limits on both
sides

A-40
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CATIA V5R16 Fundamentals

Part Design

Part Design - exercise

STEP 4 oilp 518

= Create the 4ih Sketch (a
circle Dia 28mm) on the top
planar surface of the solid

» Create a “Pocket” with depth
1.5mm

STEP 5 P 28

= Create an offset “Plane”
(15mm from yz plane)

lane Definition b
ReferenceE -
Flane type: IOFFset from plane - l
J -.#_ Reference: Iyz plane
Offset: IlSmm E

[ repeat object after OK

@ ok I OCancell Preview l
A- 41 -
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CATIA V5R16 Fundamentals

Part Design

Part Design - exercise

STEP 6 poiain plS

» Create the 5t sketch on the
offset plane

» Draw a circle (Dia 3.0mm;
distance between the solid
base and the circle center is
2.5mm)

= Exit Sketcher

» Create a “Pocket” with first
limit “Up to Last”
STEP 7 pisd plS
. —>
= Create “EdgeFillet” (2mm) at
the 4 corners
A- 42
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CATIA V5R16 Fundamentals

Part Design

Part Design - exercise

=

STEP 8 piiad 5
= Create another “EdgeFillet”

(5mm) to remove the four sharp
edges on the top surface

STEP 9 ppi P8

= Create a “Chamfer” on both \

sides

= Length1= 1mm; Angle= 45deg >
A- 43
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CATIA V5R16 Fundamentals
Assembly Design

Assembly Design

jldge s>l

S degoseos jl oo JoSeis Jeaze SO
o Mgy (o> 9 ju) wiskd)oowl =l
.CATProduct

atch _assembly

f—% body (body 1)

ring {ring.1)

hutton {button.1)
) bracklet (bracklet.1) LN
a0
I*_- bracklet (bracklet.2) bracklet
ﬁj(:nnstraints
asLis ;o Applications rin g “
button
9 wlebd Hw a8 ulaaud
Ll oo osy 8w d axlaw
bracklet
Sy
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CATIA V5R16 Fundamentals
Assembly Design

Create a New Product

BVALC Jg..o_wok_gb

File  Edit Wiew Insert Tools  Analvee wWindow  Help

bowgi 3> Jsaze Sy Bl

I
flechanical Design {2 Bart Design
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) ;Eg:lént Ia’; Product Functional Tolerand, & Annotation
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B. U S Fl|e/NeW/PI’OdUC'[ miminey : Weld Design

‘;igital Mockup
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Digital Process for ManuFacturing
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5 Knowledgeware
EATIAHSI’orStudent L_)l . | 9 Ub)s
Thserk

[ Start  Ele Edit Vi

= Maold Tooling Design
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(%% 20 Layouk For 30 Design
ﬁ, Drafting

{ﬁ“ e B awibv Necinn

T Fv v v ¥ W W W W TERAT
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Applications ‘\'“S O O I

Currentselection:IProductl a §tart EIlE' Eljlt EiEW lI'ISEr't I _ ? x
Graphic | Product: | Mechanical I Drafting | — —— —I—I

M List of Types:
Mews From, ., Part :I

= Cpen... ChrH-O Process
Close
—Produck
Part Number  fwatch Assembly] H E-EI"\."E-' Cl:r|+5 ShEll:lE!
G Save As... Vg hd
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Source nknawn - l PdeUCt
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@ Ok w8 Cancel I
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CATIA V5R16 Fundamentals
Assembly Design

Insert an existina component

Se=a0 Shi=l 0,5 5)lg

Edit

Visw  Insert  Tools  Window  Help =

[%]watch_assembly.CaTProduct

n Start  File  Edit Wiew  Insert  TJools  Analyze  window  Help

‘%Wk - (
A

pplications  Rraframe on

=loix)| 7,

-7 yz plane

Hidej'Show e
B Properties Alt+Enker iE

[ open Sub-Tree i Eﬂl’.ﬂle!_

c',% Uk CErl+ "w'?y, Geometrical Set.1
Copy Chrl+C *'wﬁé“ Eke.tchtAl

R Paste Chrl+y roject.

# <2 Exract.1

Paste Special. ..
®-_ - Plane.1

[Delete e

watch_assembly object 4

Components 3 Mew Component
L4 3 Mew Product
Iew COM Campanent
Mew Part

Representations

Selection Made

B Existing Component. .,
@' Existing Companent With Positioning. ..
Eg Replace Component In Session, ..

Eg Replace Component...

Isolake Park %( Q;

Define Contextual Links

JEEeE RRrAEANS DR MBS 208!

gﬁ'tﬁ;d o AE '8 288 nTesRQLB00686 /e DSEHEIiRB R 7,
o3l ol g 2wsS SIS cowl, i, laged Sg, OR U iy Jaaxe (555 )laged Sy @ 1) aslad (su)> Ll>ges

o Jaoowl bou=e 3)lg
L
2S oslaiiw] Comy 9 S Hgiws

"Components>"Existing component...”
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CATIA V5R16 Fundamentals

Assembly Design‘{:’*':";:g.éh

Move components by Compass

_ Olod b lou wlad lwgi 1=l Jlail
Jl=b Jg.azeo o Olaike Saliws

AN aich_asserbly - N 4 e
*‘ P |body (body.1) . iy f‘ P body (body.1)
ff%ring (ring.1) > 9k > > as SV ; f-‘%ring (ring.1)
f‘@ button (button.1) % Tf‘:@ button (button.1)
T-'ng bracklet (bracklet.1) i f‘@ bracklet (bracklet.1)
f-—ﬁ%ibracklet (bracklet.2) & ils-'_i%ﬁﬁbracklet (bracklet.2)

- Constraints E t Constraints

Applications E: Applications

B

5 Ax gy sRpsprpeeEasEs 8l o gl

y ’x‘ N uSs aS Sy suw olSiws ) sdo 8 !
- mﬁﬂ".ﬁ b Jlail Lowl) Olod > aslhd

lDzggrpac - nEeng .&@@,,@U}zmém DEESt@, ~

,,mlmilasz:a:mgwﬂ@

Remark:
o AgS l 1 Lo wbad Olod L wlaize o&iws 2wl Jled aS sitwd (sdgaze Sli=l Jsl a4 )58 Lo leew
Sl aslad SS9 90 03uiS 9 Wid,S axbo SYL ol 9 kol Wlaizo je=o Sy, 3 g 03uinS | Ol Lo Llad soze pudais Sl
oo 0wy &) auS ) s Jleul sdlgzae oS 28 ) 3,05 18 ol AwgS axbs Gul ,d> S SiS,e
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CATIA V5R16 Fundamentals

Assembly Design {57
Constraints between components

Constraints

E
Coincidence Constraint w$lhil sls o8 AT SR
, e gBeaFo/RES B
Contact Constraint =« s@ 29 / — \

Distance Constraint <! alols slaas
Angle Constraint <!« slaas

Fix Component (fix a component
in space; normally we ‘d fix at
least one component)

Mmoo w>»

1 OduCLL]
¥-By.Part] (Partl.1)

Applications

lad > > S ws,S il Sl - Wil sl
puiSuo b 1) s> Sy S8l Jgese j9b

o
£
33
&
i
%
&
£
bowgs 0l Ao )i =
So,ow Mo Yo %
HiMech.wordpress.com .
Mohsen.ciw@gmail.com aeio o Sg) 0 1) pugle Sinles (sudg
oMl ©y90 @ Ll j9=e oy & ELgw
sgime ol
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Assembly Design

Updating Constraints

B 18 il jo, W _ Lo|~_).i| o Jloel aS suldoaus
" ' 1] Constrair Ll 5l Sxl gua JSow > jei0
ﬁ Coine *> & 28 ol VeSol LS« puiunses
o dline sueMe i, Hldges
Surfa Wi oyl LSLles aS JuiSae

% -8y Partl (Part. 590 1y Ll ol jews Bayb
i IVO LIC .

puS

-2y partl (Partl.1)

#-@ylpartl (Part1.2)

= Constraints
& Coincidence.1 (Parti.2 partl.1)
@ Surface contact.2 (Partl.2 Partl.1)
ZZ parallelism 4 (Part1.1 Part1.2)

Applications

@ 5= 0asS Sy Los Lbbd 5|
Sy 0ps S0 Sl akais

3,80 3= 0,lg> Cul AaSs 03l A=y
o > 28 g sulawl S akbss @y Ll
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CATIA V5R16 Fundamentals

Assembly Design

Instant Simulation wsw--

n Start  File  Edit  Wiew Insert  Tools  Analyze  Window  Help _|ﬁ'|1|

5‘@ belt_connector (belt_connector.1)

By 1st_link (1st_link.1)
% ond_link (2nd_link.1)
% 1 3rd_link (3rd_link.1)
i | 3rd_link (3rd_link.2)
% 1 3rd_link (3rd_link.3)

E‘I Constraints
Applications

pReOeEES &l Ll

== %

n Start  File  Edit  Miew Insert  Tools  Analyze  Window  Help

? pracklet]
C"@belt connector (belt_connector.1)

@ 1st_link (1st_link.1)
P2 | 2nd_link (2nd_link.1)
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b 1 3rd_link (3rd_link.2)
% 3rd_link (3rd_link.3)
HI Constraints
Applications

B gy sgsaresesEe B o el
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e
L
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CATIA V5R16 Fundamentals
Assembly Design

so - |nterference check =

IE‘CATIA ¥5 for Student - [watch_assembly.CATProduct] =] n Start  FEle Edit  Wiew Insert  Tools  Analyze  Window  Help =
n Start  File  Edt  Miew Insert  Tools  Analyze  Window  Help == x|
@ ’g at h_assembly|
Juatch_assembly| y *. Check Clash & 2
'r by odr 1) e —y
1 . 7] Name: [[nterference. 2
”ng (ring.1) gl C@button (button.1) Type: |Contact + Clash > |pmm Selection: 1fro selection
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Assembly Design - exercise
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