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An Introduction to CATIA V5 Chapter 2: SKETCHER

— T

—_

-
—
— — — — -

Introduction

Chapter 2 focuses on CATIA’s Sketcher workbench. The reader will learn how to
sketch @ _ ~onstrain very simple to \.ry comg :x 2D “rofiles.

Tutoria.. “J1. -« * Ch »Je 2

Tutorial 2.1: S"~tck ‘Nork Mc-es

Tutorial 2.2:' S "'z 2rom 3¢ O s Qi o

Tutorial 2.3: A vanc 3¢ 2~ filc * & “Ytc 1 Araly i

Tutorial 2.4: Modifying Geometries & Relimitations

Tutorial 2.5: Axes & Transformations

Tutorial 2.6: Operations on 3D Geometries & Sketch planes
Tutorial 2.7: Points & Splines
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\;hdlll‘ 1 ¢ 2-
SKETCHER

Tutorial 2.1: Sketch Work
Modes

Featured Topics & Commands

The Sketcherwor b a 1 | 2
The Sketch tools wolbar 2
Part Modeled 2.
Section 1: Using Snap to Point 2.
Section 2: Using Construction Elements ... 2
Section 3: Geometrical and Dimensional Constraints  ..................ccoo.. 2
Section 4: Cutting the part by the sketch plane ... 2.1

Prereq site ¥ 0\ 'e ge & C ar anc

Entering workbeiiches

Entering and €*-itin~ the Sket~her workbenc’
Drawing simpl ') es

\

Simple Pads ¢ dP :ck *
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Chapter 2: SKETCHER: Tutorial 2.1

The Sketcher voikk~~ch -&{%

The Sketcher wuikberniun it a set touis that he! 5 you creawe anu cunsirain 2D
geometries. Features (pads, pockets, shafts, etc...) may then be created solids or
modifications to solids inr hese 2I orofiles. You can ac 2ss the Skefcher
workbench in various w y. w~ - m e . re y ' g 1e top pull down

menu (Start — Mechanical Design — Sketcher), or by selecting the Sketcher @
icon. When you enter the sketcher, CATIA requires that you choose a plane to
sketch on. You can choose this plane either before or after you select the

.T.
Sketcher icon. To exit the sketcher, select the Exit Workbench = icon.

The Sketcher wor ap 2 o aii - th fo »n o s ncare w "kbe, ~h specific
toolbars.

e Profile toolbar: The .7 . n”". 'or “~d
in this toolbar allowy u .0 re «we sil pl
geometries (rectangle, circle, line, etc...)
and more complex geometries (profile,
spline, etc...).

YA =1

e Operation toolbar: Once a profile has been created,

it can be modified using commands such as trim, . 5
mirror, cha” ... and other commands located in - e L ol S |
Operation Holba A

. C_onstra_nint toolbar_: Profies may be constrained with [, crraint x
dimensional  (diste -es angle~, etc...) .r |
geometrical (tangen ¢ aller e1 ...) g arr 3 o0 ﬁ ﬁl K’f{f” Eﬁi’t%}
using the commani s Ic a. ¥ in *he Tor tra t = = ===
toolbar.

e Sketch tools toolbar: The commands in this
toolbar allow you to work in different modes which

make sketching easier. ﬁ % % r‘lj

r l_“‘\ « . a . ry » . . « — e g g
. Usgr Sel_e don "ol "I, B 1 Il o5 e ) ﬁ"E m m
activate dih wert elr ;ti n te -
Lo o~ | @

Sketch tools X
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e Visualization toolbar: Allows you to, among [\ aiization x

othe e~ to ~* tha part hy the ke :h l —
plar ~anc ch 2 31 jh ~, € ‘ect 1d ot >r LW@ 1':}‘ & E‘Iaf_’lﬁg\

factors tha. in uence how tne ot is

visualized.

. quls toolbar: + O s e t, ¢ “Z.g othes L2 [Fools x
things, to analyze & skcw for proc.cmis, and uoeate =
a datum. ¥ =2 E E _

The Sketch tools Toolbar

The Sketch tools toolbar contains icons that activate and deactivate different
work mo~~=, These work modes ass’st you in drawirqg 2D profiles Reading from
lefttor jht, tF . . ol a ¢ te e L2 of w1g v kK Wl s, ‘F .o work mode is
activeih “e’'c n’ car,ec Jiracti 2. * L e

e Grid: This command turns the sketcher Arid on
and off. S
e Snap to Point; fac ve€ v ur ur. rwil sne 1 1 2 ﬁ ﬁ i dt ‘éﬁ il ‘

I
sketch tools =

intersections of the grid lines.

e Construction / Standard Elements: You can draw two different types of
elements in CATIA a standard element and a construction element. A
standard element (solid line type) will be created when the icon is inactive
(blue). It will be used to create a feature in the Part Design workbench. A
construction element (dashed line type) will be created when the icon is active
(ora 4e,. Thev are nsed to heln construct  dur gl stch hut will 1ot be used to
cre: =fea ire .

e GeoniculC vuns auits: /hen acuve v orietiic cunsuanits win automatically
be applied such as tangencies, coincidences, parallelisms, etc...

e Dimensional ‘or raints; "Nhen active. dimer iional constraints will
automatically e 1 »dlie” vk n ~= 21 (fi t=* -« ramfers are created, or
when quantitie. are an._..Jd .. the ..l fie.d. . l.c ve.ue field is a place where
dimensions such as line length and angle are manually entered.
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Part Modeled

The part modt =d in
this tutorial is shiuwn
below. The part is
constructed with the
assistance of
different work
modes.

Section 1: Using Snap to Point ﬁ

1) Open a New Part drawing and name the part Spline Shape.

E
2) Enterthe ¢ tetch ..Cﬁ o thoy L e
3) Restore the default p.sition. of the toc._urs (Tools — Customize... —

Toolbars tab — Restore nosition.) Move the Sk=fch Toc!s toolbar and the
User Selection Filter ' -t .37 _te_lar »
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4) Set your grid spacing. At the top pull down menu, select Tools — Options... In
the puuns windo» evpand the nerchani 3l De ~n rariore Hf the left side

<

.

nav ation tre 1d e v . & etc 1w .
point, and ~uow wiston yns in the tar

stat tl 2 .ucne D play, Snap to
sectiun uil uic riguc side. Set your

Primary spacing and Graduations to H: 700 mm and 20, and V: 100 mm and

oo BVEECE QL TN BECH
e
r[ Dptions Sketcher |
=-EH ceneral Grid
ﬁjDispIay ﬁ o Displary Primaty spacing : Graduations
- A 5Snap ko paoink H: | 100rmm 20
=M Compatibility PHElE ! !
- & pllow Distartions y: | 100mm |10
i Parameters and Measure e
"% Devices and Virtual Realt @ [] shade sker~H plane
‘Infrastv B P chpt -l -
" izaki 1 i inal
Mene 4D % glizati of o oo lina
Geo
- Assembly Desigr f/\% A Create circle any cwpe-e centers
EE - A Allow direct manipulation Solving Mods _I
—5= Mold Toalin - ar otk
E o ates el lcons ints
—@Structure C an f f ‘ S0 tRic _I
4 [~ IS P asic looms  nks 5T
—'ﬁ Drafking
i Colars
[3e% MEW Shest Metal Design @ Default color of the elements | [ AN ~
—%}';Functional Tolerancing & o Wisualization of diagnosis  Colors ., I
Shape Cther colar of the elements Colars ... I

Analysis & Simulation

AL

Reset...l
R v & B B pe VAR B B B B E B R __‘Mﬁ&ancell
5) Select the Sp . ¢ 2 w M. i o lo ~T27 i o | oofile toolbar in the right

side toolbar ar a.

6) Move your cursor around the screen. Note that it snaps to the intersections of

the grid. Your Snap to Point % should be orange (active). Deactivate the

Snap to Point % icon by clicking on
your

“n
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7)

8)

9)

the spline oilow... S acct
each point (indicated by a ™~
number in a square)  or r
from 1 to 7, double 2-d g _ = -
at the last pointto _.nd t.e ' |,
spline command. — B i i
7 I -
. . \ //
Edit the spline by double
clicking on any portion of it. 5 4
. . e \\ // : :
In the Snline Definition | .
window, s .ect ©. ™0 7, 9
then active = thre Te .g nr )
option, and select OK. :
Notice that the last point is L
now tangent to tl ° st T LT
point. g
! \\
Spline Definition 9 /
Paints | Tangents | Curvatures |
CrrlPaoink.1 Mo Mo
ChrlPaink.2 Mo Mo |
CtHPoint.3 Mo Mo i ]
ChrlPaink. 4 M M !
ey o 1o < |
ChrlPaink.6 Mo - i S L
@ Add Point After add Poin fore ' plac w0 P \ E ,,,,,,,,,,,
[ Close spline s
Poirts Spedifications ——————————— —————  —— 00 DY
Current Point: | CerlPaint, 7 Remove Poink |
a Reverse Tangs \
[ Curvature Radius: [ 'ﬂ
. @ ok | Scancel| Hep |
~ ance elp I
AT T
10)Draw a Circle "= inside the spline .
as shown. {
; 7
a0 1 L
S L
- o /
~

Chapter 2: SKETCHER: Tutorial 2.1

Reactivate the Snap to

Point % icor ar | Ire 1
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1
11)Exit ne Sk~*~her = ard P24 @ thg etk
toa =ngtt >f 0 n |

[T TRyST) i
Ty, |amc,. .:0. ' - I
Length: ISDmm E
imit: o selection

~PrafilefSurface

selection: ISketch.l @l

[ Thick
FEyErse SidE I
[ mirrared extent
Rewverse Direckion I
[are > I
II @ oK I __ﬂ Cancel I Presview I

Section 2: Using . ru-*ar 'ap--ats

1) Deselect all.

2) Enter the Sketcher .@m on the front
face of the part.

3) Activ=*~ the Construction / Sta..dard

Y t e
orange.

Eler. ~»’s " = i n. (. cwoul -~

4) Deselectall. F b, zs_.y .cr.

5) Project an outline of the part onto the sketch plane. Select the Project 3D
=
Elements £ icon then select the face of the part. This icon is located in
the Operations toolbar near the bottom of the right side toolbar area. It may
be hidden in the bottom right corner.

6) Desr ..  all. The projection shou.. now be rellov (this means :is associated

with thep rt n w'o2wig wii1 € ) 1cda = i meansitis a
cons.. _do. .er o ).
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7) At the top pull down window, select Tools — Options — Sketcher tab.
Deactivate e Sric Nignl=v and Spap t~ Print o tinng 3gle~t OK

A\ 4 AARAN LLAT)\C 0N
T Options Sketcher |

"'H General vid
) | i ions ¢
_E] Display 3 litasnlae Fooar  Lauig rac  bions

1wk ain w1 Im 20

2 Compatibilicy
IS Allow Distortions W: | 100mm 10

—% Parameters and Measure Sketch Flane
—,ﬁ Devices and Yirtual Realit @ [ shade sketch plame

l".InFrastructure I3 Position sketch plane parallel to screen
== Mechanical Design I3 Yisualization of the cursor coordinates
; GEametry
Assembly Design /NO [ Create cirde and ellipse centers
_ﬁf" Sketer & allow direct manipulatu Solvi Mode ...

S
ik

8) Deactivate the Construction / Standard Elements .= icon.

|
9) Using the Profile i commainia 1o araw wuie triangie snown. The points of the
triangle should lie on the projected construction element. You will know when
you are on the projection when a symbol of two concentric circles appears,
and you will know when you are snapped to the endpoint of the start point
when a symbol of two concentric circles appears and the inner one is filled.
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10)Exit ne Sk~*~he~ B apa pad Hﬂ tha ¢ rinpy  EITSERTE

Chapter 2: SKETCHER: Tutorial 2.1

toa =2natt >f 0 n wppE, o e
Tvpe: |DEen5|on ﬁ
Length: M—E
it [Moselection

rofilefSurface

Jection: ISkBtch.Z @l
[ Thick
HEVErSEISIHE |
—

[ mirvared extent

Reverse Direction l

Mare = > l
@ oK _2 ~ancel I Preview

Section 3: Geonmr rir (2=~ Df ~p-i-ng! ro-st-—ints Lk

1) Deselect all.

2)

3)

4)

Enter the Sketcher ﬂ on the
front large face of the part.

Activ-*~ the Geometrical

Con *“~'n >’ 2 ~ 1.1 no dt
orange.

At the top pull down window, select Tools — Options — Sketcher. Under the
Constraint portions of the window, select SmartPick... The SmartPick window
shows all the geometrical constraints that will be
created automatically. These constraints may be
turn on and off depending on your design/sketch | swarpicx
needs. Close both the Smart Pick and Options %fs @ Supportines and circles
Wln(-J we 2 lignment

s arallelism

4 Creates the geom  ical constre s & Tangency

SmarkPick. ..., I

Canstre. — — SR e 5 erpendicularity

[& Creates the dimensional constraints & Horizontal and wertical

21-9



5)

6)

7)

8)

9)

i
10)Exit the Sv~*~her .= and Pocket

Chapter 2: SKETCHER: Tutorial 2.1

[

Draw a Re .ai.gle "= tn the
right of tl » hol ¢ hc .
Notice uat ge .etric
constraints (H = horizontal, Vv
= Vertical) are aut ma' ally
applied.

Deactivate the Geometrical

Constraints % icon. It
should be blue.

]

Draw a Re angl~ = *t th~
left of th holl & he vn [ M -

: _— A Cl ke duv 3
Notice that nu geoetri const' .ints " fhe comer point. |
are made. I

For each rectangle, '~ 17= o the =~ 1l ae nirZ ¢ rner and move it
using the mouse. Nc.ice .ie Ji.lre..ce .ween e wo. . his is due to the
horizontal and vertical constraints that were applied to the one rectangle.

Undo (CTRL + Z) the moves until the original rectangles are back.

(U pociamefinition

sketch usit jthe' p 2 = 2 i0 .

Sirs  mit - = = o
Cpe :Ttu : __]
Limit: [ selection
Offset: IUI""""" E

NE5u e

I lec 1:[ stch, 3 @
[ Thick

Reverse Side '
| ——

[ mitrored extent

Reverse Direckion I
Mare = |

@ ok & Cancel I CRrEMEN I

11)Expand the specifica*~n t-~e to the ~ketch level.
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12)Edit Sketch.3 (the sketch associated with the pocket). In the specification
tree .ouble ~lick or Sketch,?, nr right clicl o it 1 s~lact €k tch.3 object -
Edi You vill av or ati 7.y nte tl 2« e :he "1t . ok ck plane used to
create ullS snetcl

by

13)Activate the D 1.~ 1 ior= Z¢ 18’ =i t| =i on " ;h uld be orange.

14)Select the Corner L icon, select
the bottom left corner point of the left
rectangle, move your mouse up and
to the right, and click. A corner or
fillet will be created. The corner i~on
is Ic ;ated .. *the C e i 1’ che ;
nea. the of )n ¢ - rig it ¢ Je Al R Ll
toolbar area. The corne qillet ’ \\_/
may also be created by | Corner point |
selecting the ‘0 n1e~ *he
create the crnz2 "oui e th . a
dimension is automaticaily createa.

15)Deactivate the Dimensional
[y

Constraint 3 icon. It should be

-

blue —. ate a Corner in the
upp rrigh co ¢ oo h s m
recte. Z'...'~.ce = .cth. tim nc

dimensional conswraint was created.

16)Exit the Ske cher = & \ o ‘rav3
changed the sketch used to create
the pocket. Notice that the pocket is automatically updated to reflect these
changes.

Ry

Someti. esit s e 2s ary » ¢ etc . sic2 e de . e Ct art by Sketch
Plane commana all nvs yo' to see insi"e ne part and makes It easier to draw
and constrain your sketch.

Section 4: Cutting the part by the sketch plane.

~

1) Enter the Ske.cher A ul e Xy aal.

21-11
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2) Selectthe’ on.etric View ... icon Thisicnn is eater in tha bottar  toolbar
area.

-

3) Select the Cut Part by Sketch
Plane ﬂ icon loc - th-
bottom toolbar area. .he pan ...
now cut by the xy plane (the
sketch plane).

4) Select the Ten view .@%. icon
(0
and draw « Tirs O = in e
middle of the hole as hown
in the figure.

il
5) Exit the Sketcher =

Pad Definition

6) Select the Pad .@ icon and

then select the More>> button. ‘F‘”t”lm‘t : - Tse““d”lmu‘tt F -
. . . . T = ok - a2 0 SUrace it
Fill in the following fields for both | " [eiosree s
. . .. Lirnit: lPDcket.l'gFace.l Lirnik; |P0cket.1'|,Face.2
the First -~ .. Second Limits; | o ! cy e &
Type: Ugp to uarx , it B G e E N D o E o e
Selectthen. .c.-.nl . .ce . selecton: [Sketer oA || sormen o protie
the h0|e, and oelection: [ Thick Reference:Na selection
Sketch.4 (the circ'n). Select i | [ Thi
Preview to see if the - 2, il i my = N ik s1: [imm =]
applied correctly, anc ther 2. ne =rat || o s2: [Omm =]
‘||:| Meutral Fiber [ Merge Ends
<<L855|
l.i @ ok I a'Canu:eII Preview I
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/

Chdp.e r 2.
SKETCHER

Tutorial 2.2: Simple Profiles &
Constraints

—

Featured Topics & Commands

Profile toolbar

Constraints toolbar
Selecting icons

Part Modeled

Section 1: Creating circles.

Section 2: Creating dimensional constraints.

Section 3: Creating lines.

Section * “reating geometrical cons..aints.

Sectior >:Cre ath J

Prerequisite Knowleuge & Commands

Entering workl = v s

Simple Pads
Work modes (Sketch tools toolbar)

22-1
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Chapter 2: SKETCHER: Tutorial 2.2

Profile toolbar

The Profile tc 'bar »>niir . 2) > m iy o m nc; hese oo tric 5 range
from the very snnpie (puint cctan e, ec...) to ur very compiex oplines, conics,
etc...). The Profile toolbar contains many sub-toolbars. Most of these sub-
toolbars contain differer »p’ ns for ¢ :atina the saine aeom try. For example,
you can create a simple -, lir~ =2f ec ~* w 1ar jert: di s, oraline thatis
perpendicular to a surfa_2. R.au..g, fre... 1™ 20 ..ght, tl._ , ro..Je toolbar contain
the following commands.

Spline [x]

Predefined Profile [x

020003 d

Profile toolbar

e Profile: Thit .m.~.d !".vsy atccre te . nuu. “e. “.n.- ndarcs
connected together.

e Rectangle / Predefin~~ _Pr~file toolt~r: The defaul’ top com 1and is rectangle.
Stacked underneatt ¢ sev a d e n o€ e IS used to create
predefined geometrie .

e Circle / Circle toolbar: The default top command is circle. Stacked underneath
are several different options for creating circles and arcs.

e Spline / Spline toolbar: The default top command is spline which is a curved
line created by connecting a series of points.

e Ellipse / Conic toolbar: The default top command is ellipse. Stacked
underneath are commands to create different conic shapes surh as a
hyperbola.

e Line/Line ~olhe T e e aw “op om 1a 4 [ e. 3t ke vunc rr ath are
several different options for cre .ting lines.

e Axis: An axis is used in conjunction with commands like mirror and shaft
(revolve). It defines nw et 't a2 ~~ms*~ti-n ~'~mc 1t so it does not
become a physicalp: t .f o v at e.

22-2



Chapter 2: SKETCHER: Tutorial 2.2

e Point / Point toolbar: The default top command is point. Stacked underneath
are :ve-al “ffer~rt optiors for cregfino ne

Predefineu Prome t¢ noar

Predefined profile ar ‘reaunent 'used geomewies CA |A makes these profiles
available for easy ¢ i ior " ic s ~~ s 1p« a*~ t 1e. Reading from left to
right, the Predefir..d P. ofic «lb... co..dit.s the fo..u..ing commands.

e Rectangle: The rectangle is defined PRI ERFFHrEE
by two corner points. The sides of the
rgctangle are palways horizontal and [] O E:j (2] % @ o3
vertical.

e Orier*-~ Rectangle: The orientec’ rectangl is defined by threc corner points.
This allow y u o retr a ccin e Wt o0 5 s a1 7 ¢ angle to the
hori. ~* 1.

e Parallelogram: T..e parw.elogram is u..ned by three corner points.

e Elongated Hol=: Tha elongated hole or sI~* is defi~2d by two points and a
radius.

e Cylindrical Elc \gat 1 4 ' "he ~v'in rice ¢ r 'a 'd hole is defined by a
cylindrical radius, two point and a hole radius.

o Keyhole Profile: The keyhole profile is defined by two center points and two
radii.

e Hexagon: The hexagon is defined by a center point and the radius of an
inscribed circle.

o Centered Rectangle: The centered rectangle is defined by a center point and
acc ierpe*

e Cer >ed_ar le oc an /he ce ‘e »d e all 'o -ar 1s d fin d by a center
point (aefinea by wo int /secting line=* .nd a corner point.

Circle toolbar

The Circle toolbai cornains seveial umerent ways ur uieating circles and arcs.
Reading from left to right, the Circle toolbar contains the following commands.

e Circle: A circle is defined by a center point Grde 0 ®
and a radius. P

e Three Point Circle: The three point circle © O 5 Ol O & ¢
com~ __ 1 allows you to create a circle us g
thre circu e e 1a 2 .

e Cira "“sirn_ oc “.ate ~Tt:cile .. 1¢ cc_ra. ate = 21, ~._nd allows you
to create a circle vy entering the coorumates for the center point and radius in
a Circle Defini*~n v“1dow.

e Tri-Tangent C «. The i« ug m =i .. H>mam nc allows you to create a
circle whose ¢ cunm 2r » iy *ar.=~t1 thr e b 3 lines.

22-3
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Three Point Arc: The three point arc command allows you to create an arc
defined by rec ci=~timfarantinl pairts

Three Poii Arc tair Vth''mi :Te hr 2 o ‘¢ ¢ aun w hlimits
allows you to creawe an rc usir ja start, en?  2a miapoint.

Arc: The arc command allows you to create an arc defined by a center point,

and a circumferential ar nd and ~int

Spline toolbar

Reading from left to right, the Spline toolbar contains the following commands.

Spline: A spline is a curved profile defined by three or more

points. The tangency and curvature radius at each point may be

specified. J Q
Connect: " 1eco 1e tin % SC e S wC OC 1L Ol JIC e

with a splin.

Conic toolbar

Reading from left to righ the ’c ¢ 2 »a ~orte st e M w g commands.

Ellipse: The ellipse is defined by center point and a
major and minor axis points.

Parabola by Focus: The parabola is defined by a focus,
apex and a start and end point.

Hyperbola bv Focus: The hyperbola is defined bv a focus, center point, apex
and a start .na er~ ~oir*

Conic: The 2 are se 2t ¢ fe =41 eth d th t an > Jus. ;1w et e conic
curves. These mewnods Jive y' J a Iot ot flevi* ity when creaung aoove three
types of curves.

Line toolbar

The Line toolbar contains several different ways of creating lines. Reading from
left to right, the Line toolbar contains the following commands.

Line: A line is defined by two points.

Infinite Line: Creates infinite lines that are horizontal,
vertical or d- " ~2d by two points.

Bi-Tangen Line: .re 't¢ s5¢ it ' nC e € 1C Ol S re
tangentto. - _tl. - sle -~ ts.

Bisecting Line: Creates an infuiite line thal uisects the angle created by two
other lines.

Line Normal to Curv : T1 i con ne id nc v ,oL to e at  a line that starts
anywhere and ends 1 rmé¢ o ~ pe ic ="t an h v el ent.

o2
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Point toolbar

The Pc 1t too be ¢ nt in ev ral lit 2re it va s f o cuar [ ints. Reading
from left w 11ighy, (ne -uint tr Llbar coinains 1€ 10huwinyg Cunnmanas.

e Point by Click « ( e”*~ a i "*, ¢ cki 3t e
mouse button.

e Point by using Coordinates: Creates a point at a
specified coordinate point.

e Equidistant Points: Creates equidistant points along a predefined path curve.

e Intersection Point: Creates a point at the intersection of two different
elements.

e Proje _ -1 Point: Projects a point _f one ele nent c1to another.

Constre.. ~* .0 " ur

Constraints can either he dimensional or gecmetrical. Dimensional constraints
areusedtocons «r €. Yt Of i 0e r  tie
radius or diame r o € : 'C > wrc'e an @ || npstraint £3

distance or angle between elements. Geometrical
constraints are used to constrain the orientation of %I BI, 4/’,?3 %1

one element relative to another. For example, two / \
elements may be constrained to be perpendicular to

each other. Other common geometrical constraints [ EEET Constrai... |
include parallel, tangent, coincident, concentric,
etc... R” .un g from |eft to right- EII &

W - W _

e Consuants vefi zu in  ialoyed dox. reates geumeuicar and dimensional
constraints between two elements.

Constraint: Cr te’ limensic al constraints.

Contact Consi 1. & ’rf=%t 5 cc “Z_:cHns air* . h 2en two elements.

Fix Together: /he ux tuyehe: conwnald groups individual entities together.
Auto Constraint: Automatically creates dimensional constraints.

Animate Constraint: Animates a dimensional constraint between to limits.

Edit Multi-Constraint: This command allows you to edit all your sketch
constraints in a single window.

Selectir _ -ons

Whena. “un -~ .el ~*.d,, wurr ior ng . di ati g .t~ a . . Iftheiconis
activated with a singie mouse click, the «won will turn back to blue (deactivated)
when the operatic~ is ~mplete. If the icon is a~*ivated v “th a double mouse click,
it will remain activ. v« alue 20 .o 1cC - C 28an r  the Esc key is hit twice.
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Chapter 2: SKETCHER: Tutorial 2.2

Part Modeled

The part mod 'ed ir thi t or il * ,hc vn
on the right. This pan wil £t creat 1 using
simple profiles, circles, arcs, lines, and
hexagons. The ¢ o ries ire
constrained to confi 1 to er 1in
dimensional (lengths) and ge_...2t._.l
constraints (tangent, perpendicular, etc...).

Section 1: Creating circles.

(Hint: If you get confused about how to
apply the differant commands that are
used in thist orial, ¢ 4 "Cc 2 m {7~
for additional | 'In®

1) Launch CATIA V5, enter the Part
Design workbench . ¥ Aas' A
name your part Post

2) Enter the Sketcher @ on the zx
plane.

3) Set your grid spacing to be 100 mm
with 70 gra~- ~*ions, activate the Snap

topoint,a dact av tl =, 2 ricwad a2 o B Or aren

Options...,

Options

T Options Ly ¥ 4
- o em - e e— e W e =
D'm General id
_ﬁj Bl ﬁ o Display Primary spacing : Graduations
2K Compatibilt 4 Enap b point H: | L00mm |10
-5 Compatibility
B [ allaw Distartions | |
=" Parameters and Measur SRR
—f'ﬁ Devices and Yirtual Realit @ [] shade sketch plane

& wisualization of the cursor coordinates

v'.InFrastructure a Position sketch plane parallel ko screen
2= Mechanical D=cinn ‘

Geametry
8 fiose ¢ Design ¥ % : = =
E Lo re. df .an wpw2 ke
'ﬁ'ﬂ Skete, " dlow £mar  ation ol kB ¥
- P e
— == Mold Tooling Design Con aink
& Creates the geometrical constraints
—@Structure Diesign H-I e Smarrik . I
Creates the din -+ sional constraints =
—'ﬁ Drafting
n T
- B NS &P
2% MEWY Shest Metal Design ' au oo the wmer |TPI
—E‘:&Functional Tolerancing & d visualization of diagnosis  Calars ... I
k- Shape Other color of the elements Colars L., I
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4)

o)

6)

Chapter 2: SKETCHER: Tutorial 2.2

m

JTal

Pull “t* € ¢ 't )b k=

®

Double click « t'. C®--le ~qn =~¢

draw the circle  1c vr

Exit the Sketcher

Pad Definition

"I" irst Limi
=3 and Pad T:pe:tL|D:mension ﬂ
@ Length: m
the sketch to Mo selection

12nr . neach ProfilefSurface

side Mirrc e\ )R Y ke o 7

exte. 7 N ¥ On

that the inner = sl

C|rC|e at the 4 Mirrared extent

bottom becom r— - ,
a hole. Wov- 33 i

| @ oK l ) Cancell Preview l

Section 2: Creating dimensional constraints.

1)

2)

3)

4)

5)

Exp wa yorr sperification tree to tha ketch

leve

Edit Sketch.1. To edit a sketch you can double
click on the sk <h
or you can it'¢ ch~ or tr+ a e el
Sketch.1 - Ec.t. C..T\. cutc.au__ly .ake_ y _.
into the sketcher on the plane used to create
Sketch.1.

Double click on the Constraints Eﬁ icon.

Sele ,t thie _~rd~—~ f e a>or Sir-' ) e

dim. asien ou! ar 1c ck < ur 3fti o se . or to

place tne dimen on. R peat for the * » bottom
circles.

1]
]

ame in t' 2 specificatioi, tree.

%‘ \\ o
______ & by
] i!?//
e
/
_____ ~. e
/W ; ri20
X /

Select the cel ¢ [ irt ¢ th ru oo. C cle th...
the center poili of tiie 1wwer cucles, pun the dinenision out and click.

22-7




Chapter 2: SKETCHER: Tutorial 2.2

6) Double click on the D20 dimension. In the

Constraint ue.initinn wirdew, change  tha
diameterfi m2C o 5

D48

Constraint Definition

Diameter| 16 gl TIF  ence

. | -1
Dimensionm J714—0 4

[More= > I

(1]
L

@ 0K I @ carcel |

7) In a similar fashion, change the other

dimensions t~ the values shown in the fi~ure.

8) Exit the Sketcher .E ! an  deselect "
Notice that the part automatically updates to
the new sketch dimel . o

Section 3: Creating lines.

1) Enter the Sketcher @ on the zx plane.

2) Deactivate * - Snap to Point % icon.

3) Projectthe *~o.* ci Y .,0 1e art n * 3
sketch plane. Double ..ick o:. the Projec. <O

=
Elements - 2% icon 'h'. cc.. ' -atr

lower half of the rigt «.d t on ar wre . o2l ct y

the outer edges of the two cylinders.

4) Pull out the line toolbar

5) Double cli “on e i ‘a 3¢ ¥ Li e © cC .
Select the pumts, u1 01 €1, as ndicateu on ' 2

figure.

22-8
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6) Pull ~* o R ir tai ns oo a l‘ K

7)

8)

Operation toolba. .

Double click ¢

i€ e Mmoo

Chapter 2: SKETCHER: Tutorial 2.2

Relingitations [
: ’ T
) # )
= m e Sa
"'rr“m"' “dgl :|
i il -

icon. Select the outer portion of tne
projected circles. Notice that the

trimmed projection turns

into a

construction element (dashed).

Exi the 5k ‘c er L'ﬂﬂl‘ﬂ@

B3 and Pad ) J
the sketch to =
on each < :, ¢

(Mirrored ext: 1it).

sk Limit
Type: IDlmensmn ;I
Length:

T lefs E
Selection: ISketch 2
[ Thick

HEvErSEISiHE

Reverse Direction I

MMore == I
vy m ) .
@ kK & anc e
P~ a4

Trm € o Je
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Chapter 2: SKETCHER: Tutorial 2.2

9) Enter the § cw her @‘ on the zx plane

10)Activate the Construction/Standard Element P icon (it should be
orange).

A

11)Select the Project 3D Elements £2_jcon and then
project the left line of the part as shown in the
figure.

12)Activate yor'~ Snap to Point %

icon.

13)Draw a line that starts at poi:.. 1 -
(see fig.) and ends [ Projected "ne
normal/perpendicular . . Jje .l 1
line using the Line 1.0 n° )
Curve “’5\ icon. '1

R

14)Deactivate your Snap to Point — , |

i icon. %l

15)Draw a Li. 7. #.m ~at o -\ - eN
point 2. |
16)Draw a line that .'s.ts = I B ] ’
previous 2 lines wusi 3 U : - REH. / AT \1’

/i €7
Bisecting Line 7? icon. Read v k)/

. - ic \
the prompt line for directions. 2 -

17)Deselect all.

18)Deactivate he C ns vt st m  ac ad il ncat @« (1 dn # 3 gic 2e blue
now).

22-10



Chapter 2: SKETCHER: Tutorial 2.2

19)Draw a circle that is tangent to the projected
line ionnal line ard pisertinq lipa yeina { o
Trilangenhe Ci nv & 4 icon. Rear Lee
prompt line for directions.

20)Zoo 'ino th ¢ cl

|
21)Using Profile 5 A=~ i theag adctior-!
lines shownin h f ur..

&

22)Use * - Quick Trim .=Z. comma. d to trim >ff the = 3

insic 2 porui O u a2 o Wm Y u W
have "~ p, ™ ae ™ k. ncoere io. * ce

»

23)Draw a Hexagon = that has the same center as
the circle/arc and is the approximate size shown in
the figure. The Hexagon icon is usually stacked

L]

under the Rectangle == icon. (Your hexagon will
contain many constraints that are not shown in the
figur .,

24)Dese. .. a.

2.2-11

~




Chapter 2: SKETCHER: Tutorial 2.2

the distar = be ve n the 1t ¢ th
hexagon a. shcu.n. v © ate thio
constraint, select the top line and then
the bottom line. D lr click o~ the
dimension and chan¢ : *, alue ., mi

1
26)Exit the Sketcher = and (T

Firsk Linnit

Padi@mthe sketch to alength | . . — 0 |
of 2 m on  Cact s PN
(Mirrored <tent B == = =

it 15

ProfilefSurfac —
|;e|ection: |Sketch.3 @

gk

|
1Vt
—

b i TOME L e

Reverse Direckion l

Mare == l
@ oK =] Cancel_l Previgw J

Section 4: Creating ¢oomet.ical
constraints.

i d.1/PartB

1) Enter the Sketcher é. on the fiat
face of the large cylinder.

Sketch face
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2)

3)

4)

o)

6)

7)
8)

9)

and bottom lire of the profile. Hold the CTRL key : _
downandsele .t lele d odr.nn € dec Ne | U e
[ Length [ Caincidence
. . . . %I ] [ angle ]
Constraints Defined in Dialog Box === icon. In | O )
the Constraint Definition window, check the box | O [ Paralilism
next to Perpendicular and then select OK. 0 [ Perpendicular
| [ Horizontal
10)Apply a parallel constraint between the left and right g o e
lines of the profile in a similar way.

Chapter 2: SKETCHER: Tutorial 2.2

e
De2 .vae tha Garnrmetrical Conetraint .0 | inor fit shayld he >lue). This will
allo you »c e 2f o0 2 whn ¢ toiazay: p ...C stiints.

‘ | ‘
On the face of % |
thelarge ] | Horizon... constrai
cylinder, draw B N BB

Vertical constraint

S\

Qb / \“ /
the Profile /
shown. No Parallel constraint g |
geometrical
constraints \\Z
should be —
indicatad. \ B
: R R ..
Des 'ect¢ s Foroe dicnle
____________ ' ] constraint
Reactivate  the \ ~_
Geometrical : :

Constraints . t}' icon (L snouu be urange).

Apply a vertical constraint to the right line of the profile by right clicking on it
and selecting Line.? object — Vertical.

Apply a horizontal constraint to the top line using a similar procedure.

Des lecte .

Apply a perpenc.cular constraint bewv.cen the right

22-13



Chapter 2: SKETCHER: Tutorial 2.2

11)Apply Co ouiinte to the
rectangle . \"dch ng t el 72 I 51
the values si.cwn .. (N€E yure.

12)Apply the aaditional IImens Jnal
constraints shown in order to
position the rectanc * lert the

Constraints = jbon, We. We
circumference of the circle and then
the appropriate side of the
rectangle. Notice that once all the
constraints are applied, the
rectangle turns green indicating
that it is ful"* ~onstrained. If it did
not turn green o ki r €
Visualizatic =~ ¢ Jdic wrosis g
activated in the Optic 1s wir uow.
(Tools — Options...)

13)Draw the triangle s/ >wn i< ¢ th

Profile ﬁ command. When
drawing the triangle make sure that
the top point is aligned with the
origin (.) and the bottom line is
horizontal (H).
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14)Cor train he v tic I ¢ gk of h
triangic to wve mm Seicct he

Constraints % ‘con, se'xct the
one of the 111 v s of th
triangle, rigr cl :k d s~
Vertical Measure Direction.

15)Constrain the rest of the

triangle as shown.

16)Exiv he S stc ¢ .F L. -JF d. Q ne shotc ([~Ya

a lengin of > mn s L
Type: IDimension LI
Length: |M E

Lirpit : |No seleckion

—Profile/Surface

Selection: ISketch.4 @l

[ Thick

HEvErse SidE l

[ mirrored extent

R.ewverse Direction I

[are == I
' “‘ OK: 1 Cancel l Presigw

Section 5: Creating arcs.

A
1) Enter the Ske e fé- n he ‘rort ace df h
middle section.

Sketch face
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Chapter 2: SKETCHER: Tutorial 2.2

2) Activate th ouastructior/Standard Flement i* |
icon.

=5
3) Select the Project ™ E' ments | £ icon and .hen
project the front face 1 *.« mian »¢ «cti n

4) Deselect all.

5) Deactivate the Construction/Standard Element —m
icon.

-+
6) Activate your Snap t \ i t/* i on.

7) Draw the profile shown. Use the Three Point Arc Q command to create the

bottom arc, the Arc & command to create the top arc. The Arc icons are
stacked under the Circle icon. For assistance in creating the arcs, read the
prompt line at the bottom of the graphirs screen Use ‘ -

the Profilc ﬁi 0 nan tc re el e ~o ne sty
lines.

Center point
for arc

______
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.
8) Exit .1e Sk~*~her’ E and p-d _5?!" the gl atah f
ale itho 30 n .

RPN, = e
Type: Iamen;on vi
Length: ISDmm E
Limit:  Jro selection

— Profile/Surface

Selection: ISketch.S @l

[ Thick.
HEVESE Side _I

[ Mirrored extent

Reverse Direction I

More>>l
@ oK i Cancell Brevien I

9) Deselect all. Mirror Definition

10)Mirror the entire solid. Select the Mirror ﬁ. icon :::;Lnf:::::t
in the Transformation Features toolbar. Select the
mirror element/face. In the Mirror Definition : S ok | 9 cancel]
winr sw se!- - 0"

~

Face(Pad.5iPardedy

rorina gle ent |

_ — 4
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