CATIA V5 Fundamentals- Lesson 4: Additional Part Features

Additional Part Features

In this lesson you will learn how to create additional CATIA features.

Lesson Contents:

Case Study: Additional Features

Design Intent

Stages in the Process

Create Feature Profiles and Axis system
Create Multi-profile Sketch Features
Create Wireframe Geometry

Create Shaft and Groove Features

Shell the Model

Duration: Approximately 0.5 day
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STUDENT GUIDE
Case StUdy: Additional Features Student Notes:

The case study for this lesson is the Handle Block used in the Drill Press assembly shown
below. The Handle Block is part of the Handle Mechanism sub-assembly. This case study
focuses on creating features that incorporate the design intent of the part. The Handle
Block will consist of shafts, grooves, multi-profiles, fillets, chamfers, and a shell feature.
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STUDENT GUIDE

Student Notes:

Design Intent (1/2)

The Handle Block must meet the following
design intent requirements:

v The top and the bottom portions of the
model must be created as separate features.

* The top portion of the model will be
created as a shaft, the bottom section will
be created as a multi-pad.

XY plane

v The holes must be created at an angle to the
XY plane.

» Create the holes on the shaft surface,
aligned to a user-defined plane which is
created at an angle to the XY plane.
Creating the holes on a user-defined
plane gives more flexibility in the hole
placement as the angle of plane can be
changed as required.
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Design Intent (2/2)

The Handle Block must meet the following
design intent requirements (continued):

v" The model must be hollow and must have a
uniform thickness of 3mm, except the end,
which must have a thickness of 1Tmm.

* The Shell option will hollow out the model
as required.

v" The holes must be normal to the sides of the
handle block.
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STUDENT GUIDE

Stages in the Process Student Notes:

Use the following steps to create the handle block:

Create feature profiles.

Create multi-profile sketch features.
Create reference geometry.

Create shaft and groove features.
Shell the model.
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Create Feature Profiles and Axis system

In this section you will learn about additional sketch tools.

Use the following steps:

1. Create feature profiles
and Axis system.
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mgw

Lesson 2 introduced you to the basic Sketcher
tools and the Sketcher environment. This
lesson will introduce you to the advanced
Sketcher tools.

Sketcher includes the following additional tools:

Axis Creation
L T o
J (. (O 75 . o

= Axis creation tool 7 \:
= Re-limitation tools R_F|
= Transformation tools | .| = |Project3p
= Project 3D element tools Re-limitation 7/ ﬂ_jfhf' : elements
» Analyze a sketch using the Sketch Analysis e

tool. %

In addition, you will learn how to:

= Create Equivalent dimensions
» Create Formula

A
2 ]
G © m,% B
Formula creation Equivalent dimension creation
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Sketcher Re-limitation Tools

The Re-limitation tools trim or extend the existing
sketched geometry. They can be found in the Re-
limitation toolbar, which is a flyout menu in the
Operation toolbar.

Available re-limitation tools include the following:

A. Trim
B. Break
C. Quick Trim
D. Close

E. Complementary Angle
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Re-limitations
Tool Geometry Description
Trim . Trims two curves. Keeps the part of the
> curves you selected. This option can
also be used to extend to elements.
Break EY 6_ /_ Breaks a curve at a selected point.
Quick Trim &/ ___'_%&___ Trims an intersected element.
X :?'g"""‘--.
Close En —~ O Closes the selected arc.
Complement &7 - U Creates the complementary arc.
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. - Student Notes:
Trim Options

Before

Once the Trim tool is selected, the Sketch Tools
toolbar expands to display two modes for trim:

First
Element

A. The Trim All Elements mode trims both the
selected elements.

B. The Trim First Element mode trims only the
first selected element; the second element is
left unchanged.

Second
Element

Sketchtools M@
|| oo 9 o] | e gt ) oo 9 0| ST
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Quick Trim Options

Once the Quick Trim tool is selected, the
Sketch Tools toolbar expands to display

several modes for quick trim:

A. The Break and Rubber In mode removes a
selected portion of an element up to its
intersection with other elements.

B. The Break and Rubber Out mode keeps the
selected portion of an element up to its
intersection with other elements.

C. The Break and Keep mode keeps the entire
elements but breaks the element at the
intersection with other elements.

Copyright DASSAULT SYSTEMES

Before

0

| e

0 % b 7t gk 7

Sketch tools Q | ‘

etl:h tools

Jﬁ%

o
L=

—L
| i

j

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES



CATIA V5 Fundamentals- Lesson 4: Additional Part Features

STUDENT GUIDE

Student Notes:

Sketcher Transformation Tools

Transformation tools are used to modify

existing sketcher geometry. They can also be

used to create a duplicate of the existing

sketcher geometry.

ey L3

Transformation tools are found in the

Transformation toolbar, which is a flyout

menu in the Operation toolbar. Available T

Transformation tools include the following:
A. Mirror @ ﬂ’lh’
B. Symmetry ;D’
C. Translate ©=
D. Rotate @ o
E. Scale @ ‘;'_':
F. Offset ® &
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Student Notes:

Mirror and Symmetry Options

Both options, Mirror and Symmetry, allow
you to mirror the selected geometry about
an axis. The Mirror option retains the
original geometry, while the Symmetry
option removes it.

Use the following steps to use the Mirror
and Symmetry tools:

1. Select the geometry to mirror.

Use the <Citrl> key to select multiple
items.

2. Select the tool.
a. Mirror
b. Symmetry
3. Select the symmetry axis.

Result of Symmetry

45
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Translation (1/2)

The Translation tool moves the selected
geometry along a translation vector.

Use the following steps to translate geometry:

1. Select the entities to move.
2. Select the Translate tool.
3. Select the Duplication mode option.

= When the Duplication mode option is
selected, the original geometry is
unchanged and a copy of the
geometry is created in the new
location. You can also create multiple
instances which are equidistant to
each other. In this example, two
instances are created.

4. If in the duplicate mode, specify the
constraint conditions.
= You may choose to keep all internal

constraints, and/or all external
constraints.

5. Select a point on the screen to act as the
start point.
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- Student Notes:
Translation (2/2)
Transzlation Definition Ed

Use the following steps to translate geometry — Duplicate
(continued): Instance(s} 2 [
6. Optionally, enter a distance value in the Kl e mode

Iength field and click OK. 4 Feepinternal constraints

i | K.eep external constraintz

7. Move the start point on the screen. If no e

distance has been specified (step 6), @"-.-"alue: [ =

you can place the selected elements T

anywhere. If a distance has been Sl

applied and OK is selected, you will @ 0K | @ Cancel |
have to define the direction. L

8. Click to place the geometry.

° N
|.%_45 I 48 | 45 |
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ROtat i o n ( 1 /2) @ Student Notes:

The Rotate tool lets you rotate selected
sketched element(s) about a point.

Use the following steps to rotate geometry:

1. Select the entities to rotate.
2. Select the Rotate tool.

3. Select the Duplication mode option. @ﬁ
= When the Duplication mode option is A
selected, the original geometry is
unchanged and a copy of the geometry is Rotation Definbes 3
created in the new location. You may — Duplicate ————
create multiple instances which are @ Instance(st [T [
equidistant to each other. In this example, 4 Duplicate mode
one instance is created. [] Constraint Conservation
4. |If in duplicate mode, specify Constraint —Angle
Conservation. If selected, all internal Value: [130deq =
constraints will be maintained. [JiShap Mods.
5. Select a point on the screen to act as the (@ 0k | @ Cancel|
center of rotation. s

®
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ROtat i o n (2/2) Student Notes:

Use the following steps to rotate geometry
(continued):

6. Select a point on the screen to define a [
reference line for the angle. @

7. Specify a value in the Angle field or move
the mouse to rotate the elements.

8. Click OK or click on the screen to complete
the rotation.

Rotation Definition E3

— Duplicate

Instance(s): |'| E

4 Duplicate mode

[ Constraint Conservation

—Angle

@ " alue: |-| 30deg E

=] DE;A @ Cancel |
18
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Sca I e ( 1 /2) Student Notes:

The Scale tool allows you to resize the
selected sketched element(s). @

Use the following steps to scale sketched |
element(s):

1. Select the entities to scale.
2. Select the Scale tool. He
3. Select the Duplication mode option.

* When the Duplication mode option is

selected, the original geometry is O
unchanged and a copy of the geometry is *I;I_r;
created in the new location.
4. If in duplicate mode, specify Conservation Scalc DERGE =
of the constraints. If selected, all the @‘D“P"Céte
constraints will be maintained, but they will o i o |
be converted into reference dimensions. @ -'S E'jl"se“’a“”” s sl
— acale
W alue: ID_z
(] Shap Mode

] @ Cancel I
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Scale (2/2) Student Notes:

Use the following steps to scale sketched
element(s) (continued):

5. Select a point on the screen to act as the
center point for scaling. Q@
6. Specify a value in the Scale field or move @
the mouse to scale the elements.

7. Click OK or click on the screen to complete

the SC3|lng- Scale Definition X

— Duplicate

4 Duplicate mode

4 Conzervation of the constraints

— Scale

Value: (6)
|-r5(9?5—| o ID'2 @ =
[] 5nap Mode
R2.4)
] @ Cancel I
F 12
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Offset Propagation Modes

The Offset tool lets you offset one or more @

sketched elements. Once the Offset tool is

selected, three propagation modes become
available from the Sketch Tools toolbar:

A. In No Propagation mode, only the selected

element(s) is offset.
B. In Tangent Propagation mode, the selected

element(s) and all elements tangent to it
are offset.

C. In Point Propagation mode, the selected
element(s) and all elements that form a
chain with it are offset.

[

LE*J
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STUDENT GUIDE
Student Notes:

Offset (1/2)
Use the following steps to offset sketched
element(s): \gl} —
1.  Select the sketched element(s) to offset. @
2. Click the Offset icon. ¥
3. Select the Propagation mode.
4. Click the Both sides icon if you want to

offset the element on both sides. =

5.  Enter the number of instances. Each
instance will be equi-distant from each @
other. In this example, two instances are {;_
created. b
[sketchtools E
J ﬁ %| .'1;' % rr;'t‘ -[g‘ -[{J LEJ 421} Instance(s):@i T Positinn:H:|538.421mm V:|—133.288mm OFFset:lS
©]O)
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STUDENT GUIDE
Student Notes:
Offset (2/2)
Use the following steps to offset sketched
element(s) (continued):
6. Move your pointer to the side on which
you want to create the offset.
7. Press the <Tab> key until the Offset field
is highlighted. Specify the offset distance.
8. Press the <Enter> key to place the offset.
x
| ﬁ %| % b‘ -ﬁ" -[gJ LLE)J {2} Instance(s): [2 Mew Position: H: | 538,42 1mm Vi [-133.288mm OFFset:|3_®7
“ ——
| j
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STUDENT GUIDE

Project 3D Elements StudentHlotes:

Several tools are available to project the
existing 3D elements onto the sketch plane.
These projected elements can be used as a
standard sketch geometry, or converted into a
construction geometry.

3D projection tools are found in the 3D
Geometry toolbar, which is a fly-out menu in
the Operation toolbar. Available projection
tools include the following:

A. Project 3D Elements

B. Intersect 3D Elements

C. Project 3D Silhouette Edges

Copyright DASSAULT SYSTEMES
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3D Geometry Elements

Tool

Geometry

Description

Project 3D
Elements

=

£

®

®

Project 3D elements onto the
sketch plane.

Intersect
3D
Elements

8

Intersect 3D elements with the
sketch plane.

Project 3D
Silhouette
Edges

Copyright DASSAULT SYSTEMES

Project the silhouette of a
cylindrical element onto the
sketch plane. The axis of
revolution for the projected
element must be parallel to the
sketch plane.
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STUDENT GUIDE
Student Notes:

Isolate Projected Elements

By default, projected elements are linked to the 3D
geometry from which they were created.

5-:5 Sketch 3
ft Absolutedsis
You can break this link by right-clicking on the “_'J'?E;”D“;tt'ﬁ
projected element and clicking Mark.x object > -+ Foint.2
Isolate from the contextual menu. Once the [ Do
element is isolated, it will no longer be associative L . Poirt 5
with the 3D geometry from which it was projected. F;ﬁﬁ"_”ﬁ';;i
This means that modifications to the 3D geometry - & Sihouette.
will not impact the sketched elements created from Ez:m‘z
|t L ] Eloiection.'l
A Mark 1
Once isolated, the projected geometry converts
into standard sketched elements (e.g., lines,
points, arcs). -
I"1ﬁ Sketch.3
f‘t} Abzolutedsis
-r] |‘-. Geometry
~ « Pairt.1
Defimition... = - Paint.2
Geometry Definition... ~ - Point3
~ « Point.d
{ ) Deactivate - Prairt.B
a 11 Circle1
& e~ ) Circle.2
% ﬂ!&&utn Search = " Line1
5
5 IE', Dutput feature
3
8
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STUDENT GUIDE
S ketC h An alys i S Student Notes:

The Sketch analysis tool can be used to help
resolve problems with the sketch.

This tool can be used to determine a sketch’s
constraint status (i.e., Under-constrained, Iso-

constrained, Over-constrained, or Inconsistent), b
and where degrees of freedom still exist in the

sketch.

The Sketch Analysis tool can also be used to \
determine whether a profile is open or closed.

This is useful if you receive an error while trying
to create sketched-based features.

Feature Definition Error E

L ": Topological operators : intemal error.
L]
(] |
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Sketch Analysis Window (1/3)

The sketch analysis window has three tabs.
Each tab contains information to analyze the
sketch.

The Geometry tab is used to determine
whether the sketch geometry is valid or not:

A. The General Status area analyzes
several elements in the context of the
entire sketch.

B. The Detailed Information area provides
the status and comment on each
geometric element in the sketch.

C. The Corrective Actions area lets you
correct geometry. You can:

a. Convert an element into a
construction element.

Close an open profile.
Erase unwanted geometry.
Hide all the constraints.

Hide all the construction
geometries.

© Q0o
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Sketch Analysis Window (2/3)

The Projections/Intersections tab is used
to determine the status of all the projected

elements:

A. The Detailed Information area provides a
the status and comment on each
projected or intersected element in the
sketch.

B. The Corrective Action area lets you
correct geometry. You can:

a.

-0 000T

Copyright DASSAULT SYSTEMES

Isolate geometry.

Activate or Deactivate a constraint.
Erase geometry.

Replace a 3D geometry.

Hide all the constraints.

Hide all the construction
geometries.

Sketch Analysis = [E =]
Geomety | Projections / Intersechions | Diagnoztic |
— Detailed Infarmation
A Operator | Type | Status | Support | Comment |
Silhovette. 1 Intergection Walid Shaft.1/Face]
— Comective Action
Cloze I

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

4-28



CATIA V5 Fundamentals- Lesson 4: Additional Part Features

STUDENT GUIDE

Sketch Analysis Window (3/3) Student Notes:

The Diagnostics tab displays a full diagnosis
of all the sketched geometries. It provides an
analysis of the sketch as well as information
on individual geometrical elements:

=I5

Geametry I Projections | Intersections | Diagnoastic |

A. The Solving Status area provides an
overall analysis of the sketched

Solving Skatus
geometry. @[Under—(:onstrained
. . . —Detailed Infarmation
B. The Detailed Information area provides a . —
L . I Marmne | Status | Tvpe | Fix. Together |_|
description and status on each constraint Paint. 1 lso-Constrained  Geometry [Construction] |
. . Point.2 Iso-Conskrained Geometry [Construction]
and geometric element in the sketch. Line. 1 Under-Constrained  Geometry

Paint.3 IUnder-Constrained Geometry [Construction] LI
—Ackion

C. The Action area enables you to:
a. Hide all constraints.

b. Hide all the construction (:)( b)
. Clase
geometries. [ _Gloze |
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Performing a Quick Geometry Diagnosis (1/2) Student Notes:

Use the following steps to analyze a sketch:

1. Click the Sketch Solving Status icon. x

2. The Sketch Solving Status dialog box lg. 2 B E"?".:ﬂ@
appears. It indicates the overall status of
the Sketch Geometry. In this case, the €)>Ketch Solving Status [

sketch is under-constrained even though
the sketch appears to be green (iso-
constrained).

3. Under- and over-constrained geometrical
elements are highlighted on the sketch
and in the specification tree. = =

I nder-Constrained

—

00

& ==
R 25
1

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 4-30



CATIA V5 Fundamentals- Lesson 4: Additional Part Features

Performing a Quick Geometry Diagnosis (2/2)

Use the following steps to analyze a sketch
(continued):

4. Click the Sketch Analysis icon in the
window or in the toolbar.

5. The Sketch Analysis window appears. In
this example, the profile needs to be closed
and the point needs to be changed to a
construction element.

6. Click Close to close the Sketch Analysis
window.

Copyright DASSAULT SYSTEMES

Sketch Analysis
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Geometmy | Projections / Intersections I Diagnostic I

r General Status
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— Detailed Information

Paint. 14 |zolated
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Create Relationships between Dimensions

Relationships between Dimensions can be
created by using-

a. Equivalent Dimensions
b. Formula

The Equivalent Dimensions feature can be used
to define an equality between a set of Angles or
Length parameters.

The formula can be used to relate one parameter

Highlighted dimension is driven by a formula

to another.
15
F0 ~—_J|
) H _
b
v
H
v W %
80 H
W0
Gom "
v L
5 H []
<
.
8

Knowledge A
J‘ -

laz=1 52
e 70 —
[+] H |
KED)
H L+]
W

GD

Highlighted dimensions are Equivalent Dimensions
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STUDENT GUIDE

Equivalent Dimensions Student Notes:

The Equivalent Dimensions feature can be |
found in the Knowledge toolbar, which can be | a e
accessed in any workbench (such as Sketcher, fer - ﬁv - @ @}
Part Design) .

The value of Length or Angle can be modified
through the editor and is propagated to all the
parameters belonging to the equivalence.

Equivalent Dimensions feature help to-
a. Increase designers’ productivity.
b. Reduce the model size.

& Part2

= oy plane

g partz

E — . 3y plane
..o yz plane ... WZ plane
.o 7% plane ..z plane
“’3@ Relations 3 = ag Reatiors

. . . 1] . .
= g;= EquivalentDimensions. L = 8} - EquivalenDimersions. 1

:ri;i} EartBody

= {3 partBocy
-5 Sleteh, 1

#-5\ cketch. 1
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STUDENT GUIDE

Student Notes:

Creating Equivalent Dimensions

Use the following steps to create Equivalent @
Dimensions through a sketcher:

— 56%‘
g
1. Edit the sketch to enter the Sketcher Lol
Workbench.
2. Select the dimensions that you want to
equalize and click Equivalent
Dimensions icon.

55 v 20

3. Equivalent Dimension edition dialog box v @I
is displayed
payed. W e m e @)
a. Click Edit List to add/remove B > = N
parameters for equivalent dimensions. ) valent Dimensions feature Edition : 20 x]
b. Adialog box is displayed for you to i
select the equ|va|ent parameters. Partz|PartBody|Sketch. 1iLength. 15\Length
PartZ\PartBodyi Sketch. 1iLength. 14 ength
c. Use arrows to add/remove parameters Part2iPartBody|Sketch.1iLength. 3iLength
for equivalent dimensions. o~
d. Click OK to go back to Equivalent [value [eonm (3€) =5
DlmenSIOI”I ed|t|on dla|Og bOX 1—T_ype accepted in this Equivalent Dimensions feature ‘
. . . . . TRE ILengr 'l
e. In Equivalent Dimension edition dialog -
box, specify the value of equality. — 2=

»ose the parameters for the Equivalent Dimensions feature 2]

Filker ©n Partz

(7] ; | ;

% Filker Mame 1| * Apply Filter Mame 1

(up—; Filker Type @ {al B @

7 Parameters Parameters For Equivalent Dimensions
5 PartBodyiSketch, 11Radius. 16\Radius PartBodySketch. 14 Length, 15 Lengthi
2 =7 [IPartBody)Sketch, 1iLength. 14Length
) FartBody!Sketch, 14 Length. 13\Length
7]

< =

a

5 @ QK & Cancel
s -
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Editing Equivalent Dimensions through Feature Tree

1. The Equivalent dimension feature is
displayed in the Relations node of the
feature tree.

a. Double-click on it to view the list of
parameters, modify it or change the
value.

b. Double-click on Value to change the
value of equality.

2. Anydimension in the list of equivalent
dimensions can be selected graphically and
edited in order to modify all the dimensions.
The big advantage is that there is no unique
driving dimension.

a. Double-click the value: the dialog box
displays an icon next to the value which
shows that this is an equivalent
dimension. The value can be modified in
the same way as you modify a standard

constraint
Constraint Definition ER
% \falue|1 i E%il [ Reference
| ® 8
5 More>> |
g’ - 1 @ Cancel_]

L_~E )
il'-"q m Pelations

ol
= }’ = EcuivalentDimensions, 1
Frimr
YalLe=&0mm

@.dit Parameter 1

21

| Relations\EquivalentDimensions. [M

=

& Ok | ﬂCanceli

u—
=1
70
o H
]
H ¥
v
H
= v |
= H [}
b
40 H
)
15
H Y
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Formula

A formula is used to relate one parameter
to another. It can be created by:

1. Using the formula window.
2.  Editing the dimension value with the
contextual menu.

Copyright DASSAULT SYSTEMES

@ Formulas: Partl

[ Incremental

Filter O Part1
Filter Mame :

Filter Type : | Al

| =]

Double click on a parameter to edit it

Import... I

Parameter | Walue

| Farrula

PartBody\Sketch 14T angency. PCatdtt_Crvl Param 1.670796327
PartBodySketch 14T angency. PActivity true
PartBody\Sketch. 14T angency. Pmode Cornztrained
Outer_Radius 12mm
PartBody\Sketch.14R adiuz. S ctivity true

= Padl_width *0.03

| Active ﬂ
IS |

| of”

PartBodySketch.14R adiuz. Symode Conztrained
Tl.n Cumn A e e o
Edit name or value of the curent parameter
[Outer_Radius I1 2mm E

Hew Parameter of type l Length
Delete Parameter

x| with | Single value =]

Add Forrmula I
Delete Formula I

@ 0K I QADDI}II aEancell

Constraint Definition il
'-.-'aluel M (=]

[ oaFarare-

Edit Formula. . .
if:ii
Edit...
add tolerance. .,
[ - Change step »

2%

More == I
o Cancel I
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Creating a Formula

Use the following steps to create a formula
through a sketcher:

1. Edit the sketch to enter the Sketcher
Workbench.

2. Double-click the dimension to which you
want to associate a formula.

3. From Contextual menu in the value field
select Edit Formula.

4. Inthe Formula Editor dialog box, add a
relation.

5. Symbol f(x) appears in front of a dimension
to which the formula is associated.

FSOH‘
H

om ©

Copyright DASSAULT SYSTEMES

Constraint Definition 2l x|
\n'aluel ﬂﬂh =] Erucot

20

Edt... Mare == I
Add talerance. ..
W Cancel i

Change step 4

Formula Editor : PartBody' Sketch.1Length. 14"-,[&!1'51'61::. I 2 x|

%|2| 2|

7\
| PartBody!Sketch. 1\t enath, t4iLenath (4)

| PartBody!Sketch, 1iLength, 151Length *4|

Cickionar Members of Parameters

Design Table
Operakors
Poinker on value Funckion:

Renamed parameters
Length

Cstattr_Mode

Paink Constructors Bioolean

Law
Ling Construckors

P

Members of Al
PartBodyiSketch, 1iLength. 15iLength
PartBodyiSketch, 1iLenagth. 15imode
PartBodyiSketch, 1iLength. 151 Ackivity

| PartBodyt Sketch. 1iLength. 15iLength | Srrm E
@ ok I ﬂCanceII
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Editing Formula through Feature Tree

1. The Formula feature is displayed in the
Relations node of the feature tree.
a. Double-click it to view the relation and
to modify it. S netors
b. The highlighted value is a driving [ E forormis1: protystorn it angin 14y cngtocearsesy o . engin 151 angr
dimension.

Formula Editor : PartBody' Sketch.1'Length.14'Length 2=

iR w22

| PartBodyiSketch. 1 Length, 14iLength =

arkBody ch. 1iLength. 15iLengl
|P tEodyiSketch, 1iLength, 15Length *4

Dickionar Members of Parameters rMembers of Al
FartBody)Sketch. 11 Activiby ii

Design Table Renamed parameters PartBodyisketch. 11 absolutedxist Activicy
Operators Boolean PartBodyiSketch. 1\Parallelism. 1 mode

Painter on value function: Cstakkr_Mode PartBodyiSketch. 1Parallelism, 1iActiviey

Point Constructors Length PartBodyiSketch. 1\ Parallelism. 2\ mode

Law String PartBodyiSketch. 14 Parallelism, 218 ckivity

ling Cnnstenrcbnes AI.'J Plane PartBodyiSketch. 1\Parallelism. 3\ mode

1 I 7| |partbiodyisketch. tiparalidism, 3iActiviey ¥

[PartBadyisketeh, TiLength. 15\Length @@n) =Y
@ ok ! JCanceIJ
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Create an Axis System

A local axis is a user-defined axis system that can be used to define local coordinates. For example, it is
often easier to build a point by coordinates, with respect to a local axis rather than creating it in the
absolute coordinates system. An axis system can automatically be generated when a new part is created.
This axis system is defined at the origin of the model and uses the default reference planes for direction.
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. Student Notes:
Types of Axis System S
The following types of local axis systems can be @ s systern type: [Standard =]
defined: Drigirr: | Point. 1
) ) . o ¥ amis |Sketch.1'\Edge.4 d Reverse
1. Standard Axis System: is defined by a origin \ asis: [Sketoh TEdgaE o

and three orthogonal directions.
2. Rotation Axis System: is defined by an origin,

VR Mo Selection

[ Reverse

three orthogonal directions, and an angle 3 Curent  Righthanded _More., |
based on a selected reference. < Under the Avis Systems nods
3. Euler Axis Sys?em: is c_jeflne_d using Euler @ 0k | @ Carcel
angles to specify its orientation. .
Axiz System Definition Ei1E3
Axiz Syztem Definition
@ Az system t_l,lpe:la‘-‘n-:is rotation j
@ Biis spstem t_l,lpe:IEuler angles j el Fointd |
Origirt # axis: | Sketch.1NEdge.4 L Reverse
Angle 1: I1 Sdeg E Y awis: | Mo Selection L] Reverse
Angle 2. [I0deg [ Z anis: | Mo Selection L] Rieverse
Angle I.-| 2deg E Reference: |y plane
~ ': Right-handed bare... I i |25|:Ieg E
d Under the Asis Systems node Right-handed More. I
IWI 3 Cancel I d Under the Asiz Systems node
@ 0K I Wl Cancel I
—
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STUDENT GUIDE

Cl‘eati ng an AXiS System Student Notes:

©

Use the following steps to create a local standard -/T‘/’
axis system:

1. Click the Axis System icon.

2. Select the pad vertex as origin point.

3. To define an axis direction, click on the
appropriate axis field and select an element to
define direction. For example, to define the
direction of the X axis, click on the X axis field
and select the element to define the direction.

4. Click on a second axis field and define its
direction. The direction of the third axis will
automatically be defined based on the previous
selections.

5. Select the Reverse option to reverse the axis
direction, if necessary. In this example, the X 2]
axis is reversed. _

6. Click OK to create the axis. Al system type: |Standrd 2l
Criging {Pad, 1iWertex, 1

* axis: iyz plane ‘ : , N Reverse‘ 5 ’
Y axis: Ixy plane e [ peverse

=V Coordinates [ reverse

o Curtent  Right-handed Mare. ., I

@ ok | & cancel |
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Axis System: Set as Current

By default, the last created axis system becomes
the active system. The current axis system is
highlighted in the specification tree, and is
displayed with solid lines on the model. All the

other axis systems are dashed lines on the model.

To change the active axis system, right-click on the

system to be made current and click Axis
System.x object > Set as Current.

] Partt

— =7 Xy plane

— =7 ¥z plane .

— .= zX plane P
=~ L, Axis Systems y:/ :; 2

Axis System.1
_J_. Axis System.2

— PartBody

#‘@ Geometrical Set. 1

Copyright DASSAULT SYSTEMES

o] Partd

— = Xy plane

—s— yz plane

—.— zX plane

== L. Axis Systems

«L’ Axis System.1
Axis System.2

] Parti

Faste Special...

Chrl+

— .7 ¥ plane

Delste

Del

— .= Yz plane
— =7 zX plane
== L, Axis Systems

Parents/Children...

@ Local Update

Feplace...

J_. Axis System.”
Axis System.2

— PartBody

#—E% Geometrical Set. 1

Defiritian...

() Deactivate
lzolate

g LChange Geometrical Set..
Upgrade

SetAs Cunent
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STUDENT GUIDE

Student Notes:

Axis System with New Part

An axis system can automatically be generated when a new part is created. This axis
system is defined at the origin of the model and uses the default reference planes for
direction. If this option needs to be changed, click Tools > Options > Infrastructure
> Part Infrastructure. Then from the Part Document tab, select the Create an Axis
System when creating a new part option.

Infrastructure
HHASHEEREE General | Cisplay | Fart Diocurent |

¥

'if'_'_E| Produck Struckure wWhists Creating Bark

'_TI Material Library [] Create an axis system

Iﬁj i B [1reate a geometrical sek
£ h_atalog Editor

[ Create am ordered geometrical set

' Display the “Mew Part™ dialog bo
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Create Multi-profile Sketch Features

In this section, you will learn how to create several features using one sketch.

Use the following steps:

v

2. Create Multi-profile
Sketch Feature

Copyright DASSAULT SYSTEMES
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Copyright DASSAULT SYSTEMES

Multiple Profiles

Multi-profile sketches are sketches that contain
more than one closed profile. This helps to
quickly create multiple features using only one
sketch. Therefore, if the sketch is removed, the
corresponding features are also removed. This
method is not recommended if the sketched
profiles are complicated because editing all the
individual profiles can be difficult when they are
within one sketch.

So far, you have used multi-profile sketches to
create multiple pockets using a single pocket
feature. Multi-profile sketches can also be used
to create the following:

A. Multi-pads/pockets
B. Sub-elements of a Sketch

STUDENT GUIDE

Student Notes:
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Multi-Pads/Pockets (1/2)

Multi-pads and pockets are features that create
several pads/pockets in one operation. These
tools require a sketch with at least two closed
profiles that do not intersect. Consider using
these tools as a fast way to create multiple

®

features.
Use the following steps to create a multi-pad: @ Multi Pad S =5
1. Create a sketch containing at least two <]  First Limil
closed profiles. b Deron =
2. Select the sketch and click the Multi-pad Lengthe  [Pomm (3) =]
or Multi-Pocket icon. In this example, o T
Multi-Pad is selected. B
3. Select the first extrusion domain. Specify a Nr | Domain T Thickness |
depth value for the closed profile. 12 Eﬂtrusion jﬂmain-; ;gmrﬂ
=ITUEI0n dormaln. M
4. Repeat step 3 for each extrusion domain. 3 Estusion domain3  30mm
. . 4 Ewbugion domaind  30mm
5. C“Ck OK to create the MU|t|'pad @ ] Estruzion domain. 5 20rmm
6. The Multi-pad feature is created in the
specification tree.

®

Copyright DASSAULT SYSTEMES
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wd Cancel I Preview I
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. Student Notes:
Multi-Pads/Pockets (2/2) S
Multi-Pad D efinition HE
Like standard pads and pockets, multi- :D‘ ol o B
pad/pockets can be extruded in two directions. |
Lirnit: |No zelection
. . — Domainz
Use the following steps to extrude the multi- SToosn Ticioes]
i i i . 1 E struzion damain. 10mm
pad n a Second dlreCtlon 2 E:-::rusion domain.2 30ram
3 Ewutrusion domain.3 3ram
4 Extruzion domain.d 3ram
5 0 20rmm
1. Select Mores>>. (1)
2. Select extrusion domain. In this example,
Extrusion domain.5 is extruded in two More>> |
directions. ol el
3. Specify the second depth for the profile.
4. Repeat step 2 for each extrusion domain. e L -
In this example, only Extrusion domain.5 is P i
d d . d . Type: IDlmensmn j Type: IDlmensmn j
extruded in two directions. o B | | ongin [FOm
5. Click OK to complete the feature. limk [Noseoon ] | lmk [Nossecton |
— Diomainz — Direction
er Dnmai_n : | Thicknessl o Marmal to sketch | Conf. Dep.|
Part R T |
47 % plane § powsondmans 3 Fevase Diecin |
L7 vz plane 5 Extruzion domain  40mm 2)
® £77 2 plane
& PartBady
(Z w@w <<l egs I
g & Skoten ™ @a 0k | @ Cancel | _ Preview |
‘g ANCel review
a
8
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Solving Ambiguity for Multi-Pads/Pockets

Careful thought should be given to the profiles created in the sketch when they are used
to define a Multi-Pad/Pocket. The profiles cannot intersect, they must form a closed loop
to avoid feature definition error. Use the Break tool in the Sketcher workbench to create
proper profiles if necessary.

For example, two profiles are created as shown within the same sketch. If the shared line
between the two profiles is created as one geometric element, the multi-feature fails. The
top profile does not form a closed loop. By breaking the shared line into two separate
segments, the top profile is now closed.

Multi-Pad D efinition 7| x|
— First Limnit
Type: IDimension j
") Length: |'1 Dmm E
[+] Lirviit: IMe selection
— Diomainz
W
er Dramain | Thicknessl
1 Ewubruzion domain 5 T1mim
2 Estruzion domain.B 10mm
AN
l i }
e N
1: Lk
Feature Definition Error 1:Lit2 A

Y

The selected sketch izn't walid for
the feature pou want to create.

Copyright DASSAULT SYSTEMES
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W Cancel I Preview I
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STUDENT GUIDE
Sub-Elements of a Sketch (1/2) o Sludentfioles
ad Definition 2 x|

In some cases, you may need to create a  First Lnit
feature that uses only one profile of a multi- Type: [Dimension =
profile sketch. This is done using the Sub- oo [ 3
Elements option. This tool allows you to et J;j;‘j:’“‘””
extract only the profile you need from the Selection: |[TRRT | (2)
sketch. Deleting or modifying the sketch will ] Thick Eoto profile definition
affect all features associated with it, because RS [, Create Skeich
several features can be based on the same A e B, Create Join P
sketch. ~Fievese Dreaion | (2 Crzate Exbact |:|:|
Follow these steps to use a sub-element of a Rl csen]| eErE
sketch:
1. Access the feature creation window (in this —

example, a Pad feature). Do not select the Frofile DelietEE 23) ki E3

sketch before selecting the icon. O ‘whole geometry WSub-elements
2. Right-click the Profile Selection field and B

select Go to Profile Definition. Support | Stating elements |

3. Select Sub-elements radio button.

Add I Remaove I Fropagate I@l

§ @ Cancel I
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Sub-Elements of a Sketch (2/2)

) Whole geometry @ Sub-slements

I Starting elements

“EdgeB

Add I Remove I FPropagate |@|
CHEC] @ Cancel |

m
Follow these steps to use a sub-element %;7 {h?h:%x
of a sketch (continued): Y/, 7 =7
4 Lo e
el gy Y
4. Select an element on the required profile. e O
All the entities that are part of the same I
loop as the selected geometry will get Profie Dop e
highlighted.
5. Click OK to return to the Pad Definition -~ Selection
dialog box. T
6. The Profile Selection field now says gets
updated to “Complex”. Pad Definition A
7. Click OK to complete the feature. — First Limit
Type: I Dimensgion j .
Length: m E
Lirnit: |N|:| zelection

— ProfilesSurface

Selection: (R
[ Thick

Heverse Side |
(] Mirrared extent

Reverse Direction |

@ Mare:» I
@ 0K I - Eancell Prexview I
.
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Solving Ambiguity for Sub-Elements (1/2)

If you select a multi-profile sketch before
selecting the feature tool, an error appears,
indicating profile ambiguity. This is because
multiple profiles are contained within the sketch
and CATIA is unsure how to create the feature.

Use the following steps to solve the error:

1.
2.

> w

Copyright DASSAULT SYSTEMES

Select Yes on the error window.

Right-click the Profile field and click Go to
Profile definition.

Select the geometry in the selection window
Click the Remove button.

Profile Definition | 2]

) wihole geometry @ Sub-elements

Selection
2

Add I Hemu:we I Propagatel |
oKk | @ cancel |

Feature Definition Error Ed

' The zelected sketch containg several open profiles or some geometny uged for congtruction,
. ou must gpecifiy the congtruction geometiy to gobve the profile ambiguity.
Do pow want to uze the zelected sketch anpway?

@ Yes Mo |

— First Limit

T ype: IDimen&ion j
Length: |2E|mm E
Limit: Mo selection

— ProfiledS uface

Selection: ezl |
[ Thick LCenter Graph

Reverse Side | Beframe On

[ Mirmcred estent @ Hide/Shaw
Reverse Direction Eroperties
DOther Selection...

o oc | @ o[ EdtSkeich

Go to profile definitior

STUDENT GUIDE
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STUDENT GUIDE
- - - Student Notes:
Solving Ambiguity for Sub-Elements (2/2) T
Use the following steps to solve the error Profile Definiton [k
(Continued): (21 \Whole geometry @ Sub-elements
Selection

5. Click the Add button. Support | Starting slements |
6. Add the correct profile. Sketch.B \Edge.7 and 1 edge
7. Click OK to return to the feature definition

WindOW- Add I Remoyve I Fropagate I@l

8. Complete the definition and click OK.

__-@) C?) @ 0k | @ cancel|

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 4-52



CATIA V5 Fundamentals- Lesson 4: Additional Part Features

Exercise: Multiple Profile Sketch Features

Recap Exercise

‘ 15 min

In this exercise you will create a multi-pad feature and two pocket
features using only sub-elements of a sketch. You will use some of the
additional sketcher tools you have learned in this lesson to complete
the exercise. Detailed instructions for this exercise are provided.

By the end of this exercise you will be able to:

= Create a multi-profile sketch
= Create a multi-pad feature
= Create a pocket using a sub-element of a sketch

= Use the Re-limitation, Projection, and
Transformation tools in the Sketcher workbench
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Do it Yourself (1/16) Student Notes:
NewPart X
1. Create a new part. X

7\
Enter part name |E><4.ﬁ.| (1d)

= Create a new part named Ex4A.CATPart.

i . 4 Enable hybrid design
a. Click File > New.

[(Jcreate a geomekrical sek

b. Select Part. [] create an ordered geometrical set
c. Click OK.

d. Type [Ex4A] as the part name. [ Do nok show this dialog at startup
e. Click OK. & O 1 JCanceIi

2. Create a multi-profile sketch.

= Create a sketch that contains more than one
closed profile. You will use this sketch to
create a Multi-pad in a later step.

a. Select the YZ plane. @

b. Click the Sketcher icon. o [ Tu |

c. Create the rectangle as shown. Make it v B Iv ®
symmetric about the ZX plane. L H

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

DO it Yourself (2/1 6) Student Notes:

2. Create a multi-profile sketch (continued...).

d. Create a profile as shown. The profile
contains two lines and a tangent arc.
Ensure that the lines are coincident with
the top line of the rectangle and
symmetric about the ZX plane. Make the
center of the arc coincident with the ZX
plane.

e. Create a circle whose centre is
coincident with the centre of the arc.

]

W ap i dp
O
W dp W dp
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Do it Yourself (3/16)

2. Create a multi-profile sketch (continued...).

f. Dimension the sketch as shown.
g. Exit the Sketcher.

L

Ve

¢
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DO it Yourself (4/1 6) Student Notes:

3. Create a multi-pad feature.
" Create a multi-pad feature using the .'j
sketch created in the last step. i
Select the sketch. Feature Definmtion Emor |
Click the Multi-Pad icon. o
Read the error and ook OK. | G aE
The error indicates that the sketch

is not valid. Can you guess what is ok, k:)

the problem?

e. Cancel the multi-pad creation by
selecting the Multi-Pad icon again.

oo oy

4. Correct the sketch.

" The sketch is not valid because the
top line of the rectangle is one piece \

and needs to be shared by two i \W»/D“i
profiles. It is not possible to create - .
the top profile using this sketch as it
is. TR ) 4R
a. Double-click on the sketch to edit.
b.  Click the Break icon. P e H% g os vﬁ

10

it
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DO it YOU rself (5/1 6) Student Notes:

4. Correct sketch (continued...).

c. Select the top line of the rectangle Iy

as the line to break. v
d. Select one of the angled lines as
the breaking element. R 10
e. Click the Break icon again. \@ T
f.  Select the top line of the rectangle AN
near the other angled line. u 40
g. Select the other angled line as the
breaking element. EM
h. The line now gonsists of three. | Tod o 4
separate entities. The top profile o H O & :
caﬁ now be construc‘[ed.p P " Ll V* 1o

!

i. Exit the Sketcher workbench. |

|
¥
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Do it Yourself (6/16)

5. Create multi-pad.

= Now that the sketch is correct. Create
the multi-pad feature.

a. Select the sketch. ‘_
b. Click the Multi-Pad icon. =)

c. Select the first domain. The circle
highlights on the model.

d. Specify a depth of [20mm].

Multi-Pad Definition

r— Firgt Limnit
Tupe: IDimensinn j
Length:  |20mm (‘54

Lirnit: Mo selection
Damnairs

Mr | Domain Thicknesz

1 Estrugion domain. 1 20mm
2 Ewxtrusion domain. 2 Oriim
3 Estruzion domain. 3 Orarn

Mares > I

@ Cancel | Preview |
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Do it Yourself (7/16)

5. Create multi-pad (continued...).

e. Select the next profile in the dialog box. The top profile is highlighted on the screen.

f.  Specify a depth of [10mm].

Multi-Pad Definition

— Firzt Lirnit
Type: IDimensiu:un j
Length: [10rarn

Lirriit: | Mo selection

— Domains

I NrI D omain I Thicknessl

1 Estruzion domain. 1 20rmm
2 Ewtrusion domain. 2 10

3 Exbrusion domain.3 Ornim

kdore> » I

@ Ok W Cancel I Prewview I
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DO it YOU rself (8/1 6) Student Notes:

5. Create multi-pad (continued...).

g. Select the final profile in the dialog
box. The rectangular profile is
highlighted.

h. Specify a depth of [20mm].
i. Click OK to complete the feature.

6. Create a multi-profile sketch.

= Create a multi-profile sketch that will be
used to create separate pocket

features.
a. Select the top face of the rectangle Multi-Pad Definition
and access the Sketcher workbench. o
AlPart Tvpe: IDimension j
==y plane ’ Length: |2Ul'ﬂl'ﬂ i 5h F E
7 ¥ plane Lirnik: | Mo selection
#7724 plane ;
==t03 PartBody — Domains
*@M@ Mr | Domain | Thickness |
=10 Cleteh 1 1 Estrugion domainl  20mm

2 Ewbrusion domnain. 2 10
’ 59 3 Estrusion damain. 3 20rmini

fares > I

& Cancel | Preview |
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Copyright DASSAULT SYSTEMES 4-61



CATIA V5 Fundamentals- Lesson 4: Additional Part Features

STUDENT GUIDE

DO it YOU rself (9/1 6) Student Notes:

6. Create a multi-profile sketch
(continued...).

b. Create an elongated hole as shown.

c. Select the 3D geometry edge as
shown.

d. Click the Offset icon.

e. Move the pointer towards the center
of the model. This indicates the
direction of the offset.

f. Press the <Tab> key several times
until the Offset field is highlighted in a0 °
the Sketch Tools toolbar. Specify an
offset of [S5mm]. @

o
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Do it Yourself (10/16) Student Notes:

6. Create a multi-profile sketch
(continued...).

g. Press the <Enter> key to create the
offset geometry. Notice that the offset

line is yellow. This indicates that it is
projected from the 3D geometry. f X

h. Offset the other edges of the 3D
geometry as shown. 5 N _//

i. Offset the edge of the circular pad 5
[Bmm]. 7’&
G @\
__/ | AN
/ —————————————— — F—k
A Ve
) N
| \
__/ AN

Copyright DASSAULT SYSTEMES
)
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

~t-
|
|
1

Copyright DASSAULT SYSTEMES 4-63



CATIA V5 Fundamentals- Lesson 4: Additional Part Features
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Do it Yourself (11/16)

6. Create a multi-profile sketch
(continued...).

j. Click the Trim icon.

k. Click Trim All Elements from the
Sketch tools toolbar.

|. Select the first edge in the area to be
kept.

m.Select the second edge in the area to
be kept. The entities are trimmed.

STUDENT GUIDE

Student Notes:
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Do it Yourself (12/16)

6. Create a multi-profile sketch
(continued...).

n. Repeat the trim for the other
elements.

0. Create a circle that is concentric with
the circular pad.

p. Exit the Sketcher workbench.

a0

a0
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Do it Yourself (13/16)

7. Create pockets.

= Use the sketch created in the last step
to create two pocket features that cut
through all the material. The third
profile will be used in a separate
feature.

a. Select the sketch created in step 6.

b. Click the Pocket icon.

c. All the profiles are highlighted. In this
exercise, two of the profiles should
have different depths than the third.

d. Right-click on the Profile Selection
field and click Go to Profile.

e. Select Sketch.2 in the dialog box.

f. Select Remove.
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Pocket Definition 7]

— First Limnit

Tupe: IDimensinn j

Depth; |2Umm =

Limit: | Mo selection

— Profile/Surtace |

Selection: [V

[ Thisk LCenter Graph
- Reverse Side I e

[ Mirrored extent @ Hide/S how

Rewerse Direction I Properties

Other Selection.. .

-

wd Cancel
E —

[, Edit Sketch

Create Join
@ Create Extract

Profile Definition | 7] %] |

(21 whale geametry @ Sub-slements
Selection

Support Starting elements

“w'hole geometry

Add _~Remove I Eropagate I@l

7f )
@ Ok I & Cancel |
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Do it Yourself (14/16)

7. Create pockets (continued...).

g. Click Add.

h. Select the elongated hole profile.
i. Select the circle profile.

j. Click OK.

k. Select a depth of Up to Last.

|. Click OK.
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Profile Definition 7]
1 Whole geometry @ Sub-slements
Selection
Support | Starting elementz
gue. 4| Fropagate I@l
10
@ 0K I & Cancel I
.
Pocket Defimtion B
— First Limit ———— e
Type: |[WfsytqEES m
Lirviit: |Nc- zelection
Offzet: IDmm
- Profile Definition
— Profile/Sulface —————————
Selection: m ) Whale geometry @ Sub-elements
1 Thick, Selection
Feverze Side I Support | Starting elements |
T ot ol e Sketch.2 “Edge.4 and 1 edge
Rewverse Direction I
Add I Remove I Fropagate I@l
Fares» I

@I & Cancel I Preview I - = L ) Cancell
7i
\I/
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Do it Yourself (15/16)

8. Create pocket.

= Use the sketch created in step 6 to
create the final pocket feature.

a. Show Sketch.2 but do not select it.

b. Click the Pocket icon.

c. Right-click on the Profile Selection

field and click Go to Profile
definition.

d. Select the center profile.

e. Click OK to the Profile Definition
dialog box.

Profile Definition

2 wihale geametry @ Sub-slements

Selection
Support I Starting elements
Sketch.2 YEdge.5
Add |
[
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Pocket Definition EE
— First Limik
Tupe: IUp talast ;l
Lirnik: IN-: zclzction
Offent: Iﬂmm E

— Profiled5 ifare

[ Thick
Reyvcrec Sidc I

selection R

Go to profile definition

L

[ tirrarad extent

Reverze Nirecting I

@ Create Sketch

W;ﬁ Cizate Join
@ Create Estract

Conf. Dep.
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Do it Yourself (16/16)

8. Create pocket (continued...).

Select a depth of Up To Surface.
Select the surface shown.
Specify an offset of [Smm].

Click OK.

j.  Hide Sketch.2 again.

> @ =~

9. Save and close the file.

Part1
Lozdy plane
Loznz plane
i zwplane
P'F::j'} PartBody
-l Multipad 1
-5 Chateh. T

=[] Pocket.d

== f Eocket 2
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Pocket Definition i E3

— Firgt Limik
Tupe: |Up to surface @ -
Lirniit; | Pocket 14Face. 1
Oftset: |5|TI|TI i 8h 5 E
— Profile/Suface —
Selection: I Complex
] Thick

Reverze Side ]
[ Mirrored extent

Feverze Direction I

b ore = I
& Cancel I Fresiew I
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Exercise Recap: Multiple Profile Sketch Features

v Create a multi-profile sketch
v' Create a multi-pad

v' Create pockets using sub-elements
of a sketch

v" Use re-limitation and transformation
tools in the Sketcher workbench

P art1
Lo ey plane
v yz plane
e plane
v@ FartBody
u—ﬁl Multipad.1
#- % Sketch 1
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Exercise: Sketch Analysis and Pocket

Recap Exercise
‘ 15 min

In this exercise, you will open an existing part that contains a multi-profile sketch. You will
use this sketch to create several features. High-level instructions for this exercise are
provided.

By the end of this exercise you will be able to:

= Problem-solve a sketch
= Use the Sketch Analysis tool \
= Create a pad using a sub-element of a sketch \

= Create a multi-pocket
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STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

4-71



CATIA V5 Fundamentals- Lesson 4: Additional Part Features

STUDENT GUIDE
. Student Notes:
Do it Yourself (1/7)
1. Open Ex4B.CATPart.
= Open an existing part file. @

2. Create multi-pad feature.

= Create the multi-pad feature using the
sketch given. An error message
appears, indicating that the sketch is
not valid. Cancel the multi-pad creation.

Feature Definition Error E3
3. Edit the sketch.
The zelected zketch izn't walid for

= Access the Sketcher workbench for ! Y  the feature pou want to create.

Sketch.1 to investigate the sketch.
)
@ . 300

R0
AR H _»
18
\\o/ﬁ \ 890 5%:15
q .
\\‘3l %BiE ! \\15\ o H ==
i V] Qﬁff/\ i
A | L
= 190
225
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STUDENT GUIDE

DO it You rself (2/7) Student Notes:

4. Use the Sketch Solving Status Tool.

= Use the Sketch Analysis tool to
investigate what is wrong with the sketch.
Although the sketch appears to be o..iket-::h Solving Status [l

completely green (Iso-constrained), the o Coratared %é)
status of the sketch is actually under-
points. =

constrained. Observe the highlighted

5. Access the Sketch Analysis tool.

300 =
= Use the Sketch Analysis tool to further R 30
investigate the sketch.
weul H H oy )
\ ® 1|8 99 D25
K 890 A2
¢ :
%9'\8%35 \ *18 o H =
7 | \'k /45’/\ R 25
W H | Rl
"
| 130
225
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Do it Yourself (3/7)

6. Review the geometry.

= Select the Geometry tab. The sketch
contains two open profiles and an
isolated line.

7. Remove the constraints from the
display.
= To simplify the display, select the Hide
Constraints icon.

8. Resolve the open profile.

= Select the inside open profile and use
the Close Opened Profile icon to
resolve the issue.

S
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Sketch Analypsiz M=l
@eometw | Frojections / Intersections I Dliagnostic I

|—Genera| Statuz |
||Waming: Mon manifold topology
— Detailed Information

Geometry | Status | Comment |

Profile Opered 8 Curves [End points distance = ...

Circle. 3 Clozed

i Opened B Curves - YWarning: Autocrossin,..
Line12 |solated
Cloze l
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Do it Yourself (4/7)

9. Resolve the isolated line.

= Select the isolated line in the window. Observe
where it is located in the model. This line should
be a construction element. Use the Set in
Construction Mode icon to convert the point.

Sketch Analyzis =l B3

Geametry | Projections / Intersections I Diagnoztic I

r General Status

([#arring: Nan manifold tapology

— Detailed Information

Geometry | Statuz | Comnent |
Profile Opened 8 Curves [End points distance = .
Circle. 3 Clozed

Line 12 |zolated

Prafile Clozed B Curves
— Conective Actions
j;:‘::l'f:f? & ﬁll&l
9
Cloze I
[T -
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STUDENT GUIDE

DO it You rself (5/7) Student Notes:

10. Review the second open profile.

= Select the outer open profile from the
window. Observe the area as shown.
Zoom in; observe that the line is not a
single entity but two entities. This is
not correct. The Close Opened
Profile option could be used to
resolve this issue; however, the line
would still be two separate entities.
Instead, exit the Sketch analysis tool
and resolve the issue using re-
limitation tools.
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Do it Yourself (6/7)

11. Resolve the second open profile.

= Delete one of the top lines. Use the
Trim tool to extend the remaining line.
Remember to add tangency between
the line and the arc.

12. Re-analyze the sketch.

= Return to the Sketch solving status
window. The sketch should now be

iso-constrained.

ijetch Solving Status

=100 x|

| s0-Conztrained

.

&)

Sy
H ==
R 25
| 300 ==
30
= (::) H o
AN S - o
ol A 8% f%"’w
N Sy
%0/1\5"/}8'5 T %15 o =
7 X[/
y N s

R 25
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Do it Yourself (7/7)

13. Exit the sketcher and create the multi-
pad feature as shown.

14. Save and close the file.

Parti
Lo wy plane
L wz plane
i zw plane
=-503 PartBody

w—ﬁl Multipad 1
e

—
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®

Multi-Pad Definition

r— Firgt Lirnit — Second Limit ————————

Type: IDimension j Type: IDimension j

Length: I‘IDmm E Lenath: I‘IDmm E

Lirnit: | Mo selection Limit.  [No selection

— Domainz — Direction

I Mr | Domain | Thickness ||| '9 Mormal to sketch Conf. Dep.
E:-:tluson doman. m Reference: |N0 selection |
2 Eatrusion domain. 2 20mm
3 Ewtrusion domain. 3 30rmm Rewverse Direction I

<<Less I
@ 0K I W Carcel l Preview I
.

Multi-Pad Definition 2]
r— First Limit I ECONE LTIt et
Type: IDimension j Type: IDimension j
Length: m E Length: |15mm E
Lirnit: [Ma selection Limit:  [Mo selection
— Domaing — Direction

er Domain | Thicknessl a4 Mommal to sketch Conf. Dep.|
1 E=truzion daomain. Orrrn X -
2 Ewtrusion domain2  20mm B IRl No selection
3 Extrusion domain.d  30mm Feverze Direction l
<<Less l
@ 0K I w Cancel I Preview I
.
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Exercise Recap: Sketch Analysis and Pocket

Problem-solve a sketch
Use the Sketch Analysis tool

v
v
v" Use re-limitation tools
v

Create a multi-pad feature

=
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Exercise: Multiple Profile Sketch Features

Recap Exercise

‘ 15 min

In this exercise, you will create a part that contains two features, a multi-
pad, and a multi-pocket. You will use the tools learned in this lesson to
complete the exercise with no detailed instructions.

By the end of this exercise you will be able to:

= Create a multi-pad

= Create a multi-pocket

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

Student Notes:

Do it Yourself (1/2)

You need to create the following features:

1. Multi-pad
2. Multi-pocket

Copyright DASSAULT SYSTEMES
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Do it Yourself (2/2)

1. Create the following part.

30
5
pn ¥ . i - /
- |
" [t é_.
N FriME—
- 5 N -
Detail B Detail C
Scale: 2:1 Scale: 2:1 Isometric view  Isometric view
Scale; 1:2 Scale: 1:2
50
#H20
R20 o o T 17
(€ 0 M 2 sn2
‘\_C

Section view A-A
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Exercise Recap: Multiple Profile Sketch Features

v" Create a multi-pad

v' Create a multi-pocket

Part1
Joeww plane
oo bz plane

e plane

% Skatch 1

M.LJ]!.LD.QEBEU.
i Sketch.2

E Parth ody
L @ Multipad 1
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STUDENT GUIDE

Student Notes:

Create Basic Wireframe Geometry

In this section, you will learn how to create wireframe elements (i.e., points, lines, and
planes).

Use the following steps:

v
v

3. Create basic wireframe
geometry.

Copyright DASSAULT SYSTEMES
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Reference Geometry

In the Part Design workbench, you have the
ability to create points, lines, and planes
outside of the Sketcher environment. These
elements are called reference (or 3D
wireframe) geometry.

Depending on how the part was initially
created, these elements can be represented
in the specification tree in two ways. If the
Enable hybrid design option is selected,
CATIA will place these features within the
main PartBody. If the Enable hybrid design
option is cleared, wireframe elements are
inserted under a group called a Geometrical
set. Geometrical sets contain only 3D
wireframe and surface elements and not
solid geometry.

7Ry plang
Enter part name |par|;1 = vz plare
Enable hybrid desian <7 explae
=00 Partbody
[(ireate a geometrical set g}
Fad. 1
#7 skelch 1
= Point 1 ) o
Do not show this dialog at startu “
O g : ?’ / Line.2 %
@ oK I s Cancel I %< Plane. |
7Ry plare
Enter part name |F'art1 vz plane
[1 Enable hybrid design £ T plens
: i .
[1 Create a geometrical set rlﬁ} FarBody
n—@ [2Zall]
*'w:’i Skencnl
b Gecrrelr il Set
[ Do not show this dislog at startup r@ = /‘
-~ / Lina.1 p
@ 0K I wi Cancel I T"E/‘ Flare 1
- # = pantl

e /&
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STUDENT GUIDE

Student Notes:

Accessing the Reference Elements Toolbar

The toolbar is located at the bottom of the
toolbars on the right-hand side of the

screen. You may need to move other

toolbars to view it.

If you cannot locate the toolbar, it may be
turned off. To turn on the toolbar, click View
> Toolbars > Reference Elements

(Extended).
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Power Input Line

Instead of selecting the icons, you can use
the power input line to access the 3D
wireframe tools.

Type:

» [c:plane] to create a plane
» [c:point] to create a point
* [c:line] to create a line

The command can be used for many tools.
It is a good way to launch functions when
you cannot find the icon. To view the
command, hover the mouse pointer over the
icon.

For example, placing the pointer over the
Line icon displays c:Line beside the power
input line.
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Points

Points are used to mark a location on a model.
They can be used as a basis for creating
additional features. Use the following steps to
create a point:

1. Click the Point icon.
2. Select the Point Type from the menu.
* Many types of points can be created. The
required fields vary depending on the selected
type. In this example, you create a
Coordinates point type.
3. Specify values as required. For a coordinate
point, the X, Y, and Z distances from the
reference point are required.
Click OK to create the point.
The point is added to the specification tree
under the Geometrical set.

ok~

% |Part?

== #y plane

=== vz plane

=== v plane

{3 PanBody

l—% Geometrical Set.1

== = Paint.1

Bl #=100mm
Bl r=100mm
[l 2=100mm
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®

Point Definition [ 2 x|
Paint bype: |Coordinates ( :)
Coordinates =
= | omrn On curve

I_' On plang
¥=]0Mm o sorFae

l_ Circle [ Sphere center
2] A Tangent on curve

Reference {Betweaen

Point: Ciefault (Origind

Ais Syskemn; IDeFauIt (ahsolute)

Comeass Location I

@ oK I & Cancel | Preview |

Paint type: [Coordinates | @J
=
=
=

e |1EIEImm

V= |1EIEImm

7= |1EIEImm

Reference

Poink: Diefaulk {Origing
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CDmEass Location I

@& ok | @ cancel | preview |
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STUDENT GUIDE
. Student Notes:
Lines (1/2)
Lines are created for many purposes, they @ /
can be used to define the direction for
additional geometry (solid and wireframe), or -
as an axis for a revolved feature. mluslifd g 4
Line bvpe :lF‘Dint-F‘uint LZ) j ﬁ@
Use the following steps to create a line: Pairt 1;

Paink-Direction
Angleffarmal ko curve
Tangent ko curve
Mormal ko surface

Poink 2:
1. Click the Line icon.

Suppart: Nlo. .
2. Select the Line Type from the menu. St::' IE:HCW =
*  Many types of lines can be created. '
The required fields vary depending on Up-te 1: Mo selection
the selected type. In this example, you End: | Omm =

create a Point-Point type line.
3. Specify values as required. For a Point-
Point line, two points are required.

Up-to2: |Mao selection

Length Tvpe
@ Length O Infinite Start Point

2 Infimite {2 Infinite End Poink
[ 1 Mirrored extent

@ ok l - Cancel] Frewview 1
@ {Puinﬂ

-
—

\_\. Faint 2
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Lines (2/2)

Use the following steps to create a line
(continued):

4. Click OK to create the line. The line is
added to the specification tree under the
Geometrical set.
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Lire bype :IPDint-Paint j ﬁ@l

Point 1: |Poink.2

Paint 2:  |Paint, 1

Support: e Wy

Stark;  |Omm =
Up-ta 11 [Mo selection
End: | Omm =

Up-ta 2: [Mo selection

Length Type
@ |ength () Infinite Start Point

i} Infinite  (Z) Infinite End Paink

@ [ I mirrored extent

@ ok ] - Cancel] Preview ]

<= ) plane
2= vz plane

{3 Partfody
-—% Geometrical Set.d
Tr- " Pant]

= Paoint.2
# ./ Linel
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Planes (1/2)

Planes are used to create a planar
reference in a specific location. In the Part
Design workbench, they are used as sketch
supports.

Use the following steps to create a plane:

1. Select the Plane icon.

2. Select the Plane Type from the menu.
*  Many types of planes can be created.

The required fields vary depending on

the selected type. In this example, you

will use the Offset from plane type.

3. Specify the values as required. For an
Offset from plane type, a planar surface
or an existing reference plane is
required.
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®

ey

@ Plane type: IOFFset From plane j fml

Reference:
Offset:

Reverse [
[l Repeat q

@ 0K

2=

Parallel through point
AngleNurimal Lo plane
Through three points
Through bwo nes
Through point and line
Through planar curve
Maormal ko curve
langent to sLrface
Equation

__u—

Mean through poinks

=

|

g: eference
et 140
L —_
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Planes (2/2)

Use the following steps to create a plane
(continued...):

4. Click OK to create the plane.
5. The plane is added to the specification tree
under the Geometrical Set.
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Plane Definition [

Plane type: IOFFset fram plane

Reference: |z plane

Offaet; | 100mm

Reverse Direction I

[ ] Repeat object after OF

Previgw ’

@ & Ok ] lﬂCanceIi
-

=5 Lieometncal Set 1
=== Plare.1

t@ U tet=1 i
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STUDENT GUIDE

Student Notes:

Recommendations for Reference Elements

In this section, you will be given a recommendation to help during the creation of
reference elements.
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STUDENT GUIDE

Student Notes:

No Reference Elements on Solid Face (1/3)

It is recommended not to create
reference elements that rely on solid

faces, edges or dress-up features. Plane relies on Plane will be affected

During the design and development of a face and edge. if edge/face

oart: o disappears
a. The solid face or edge is subject to

change and can disappear. I::>
b. A planar face can later become a

non-planar face.
c. Dress-up features can be removed for

a downstream manufacturing
processes.

Plane relies on Plane will be affected
dress-up feature. if dress-up feature is

removed E i
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Student Notes:

No Reference Elements on Solid Face (2/3)

In the example shown, reference element
Plane.1 is offset from the highlighted solid
face.

1. Plane.1 relies on solid face.

2. During further design and
development of the part, the profile
is changed such that the highlighted
solid face becomes non-planar.

3. The reference element, Plane.1 will
be affected and the design becomes
unstable.

®

Update Diagnosis: Partl ) 21 x|

Diagnosis k]
& face, an edge, or 4 wertew is no longer recognized. Deactivake I

Face.2 & face, an edge, or a wertex is no longer recognized,
; La o A Isolate I
Delete !

Feature

A face, an edge, or a vertex is no longer recognized,
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No Reference Elements on Solid Face (3/3)

In the example shown, reference element
Line.1 is parallel to edge of fillet.

1. Line.1 relies on a dress-up feature.

2. Because of a downstream
manufacturing process, the dress-up
features are deactivated.

3. The reference element, Line.1 will
be affected and the design becomes
unstable.

Copyright DASSAULT SYSTEMES

;?_I Pad.1
#M{M skench, L
55 Edgerilet. 1
55 Edgerilet. 2

Delete

21

Edit I
Dreackivate |
Isolate I

& Face, an edge, or a wertex is no longer recognized.

STUDENT GUIDE

Student Notes:
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Create Shaft and Groove Features

In this section, you will learn how to create revolved features that add and remove
material.

Use the following steps:

4. Create shaft and groove
features.

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE

Cl‘eati ng an AXiS Student Notes:

An axis can be used as a reference to create

revolved features, such as shafts and grooves

(discussed later in this lesson). The sketched

profile is revolved about it. @ .

An axis can also be used to create symmetrical
sketched elements inside the Sketcher

workbench. C2>._ ................. 1O)

Use the following steps to create an axis: v
1. Click the Axis icon. d
2. Click to create the start point for the axis.
3. Click again to create the endpoint.
4

Using the shaft command on the profile
sketch, CATIA produces a shaft using the
defined axis.
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Dimensioning to an Axis Sludentofes:

You can define diameter and radius

dimensions to an axis. This is useful while 6)51
creating the profile sketches for revolved "
features (discussed later in this lesson). @
Use the following steps to create a T IR 1
Radius/Diameter dimension to an axis: @ H

Click the Constraint icon.

Select the sketched element.

Select the axis.

Right-click and select Radius/Diameter. .
Click to place the dimension. 3021

Beference

H Swap Location
D 26 082 @ I

_ Fiadius / Diameter k 4)"

AR A .

Angle

[ I — i —————— i~} - - Parallelizm

Perpendicular J S S S | ......
LCoincidence

H Allow gymmetry ling /

Pozition Dimengion
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Revolved Features (1/2)

A revolved feature is created by revolving a 2D
profile around an axis of revolution.

In the Part Design workbench, you can create
two types of revolved features:

A. A shaft, which adds material.
B. A groove, which removes material.

Copyright DASSAULT SYSTEMES

®

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE

Student Notes:

Revolved Features (2/2)

Shaft Definition

Revolved features can be revolved between 0° B
and 360° @ Fistangle:  [180deg
Second angle: IE‘UdEQ
. . . — Profile/Surface
You can define the following limits: N —) |
A. The First angle limit defines the revolution [ Thick Profile
angle of the profile around the axis, starting A
from the profile position and orientated in D
SE|ECIIDH.I|M|—

the clockwise direction. - —
everze Direction I

B. The Second angle limit defines the Mores> |
revolution angle of the profile around the
axis, starting from the profile position and
oriented in the counterclockwise direction.

o Cancel I Frevien I

Profile

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 4-101



CATIA V5 Fundamentals- Lesson 4: Additional Part Features

STUDENT GUIDE

Student Notes:

AXxis of Revolution

Shaft Definition

The axis of revolution for a revolved feature can

be defined by two methods. The axis can be B —

.. .. First arigle: I1 8ldeg
created inside the actual sketch containing the edote o =
profile, using the Axis tool. If the axis is created e
inside the sketch, it will be detected Selection: [Skeichz |
automatically while defining the shaft or groove. [ Thick Profile

Eeverse Side |
— Dz
If you did not create an axis in the sketch, or Selectio _
want to use a different axis other than the one Reverse Dirertiorn |
defined in the sketch, you can define it from the More>> |
Shaft/Groove definition window in the Axis @ o] @casa| preiE]
selection field. Any linear element in the model -

(e.g., an edge of existing geometry, a 3D

. ) . . Shaft Definition 2| x|
wireframe line, a line created in a sketch) can

— Limits
be Used. Firgt angle: I'| 0d=g
Second angle: ISUdEQ E

— ProfilesS urface

Selection: ISketch.2 EI
[ Thick Profile

Beverse Side I
— iz

B LI
Fieverze Direction
Mores» I

@ 0K I - Eancell Prsview I
[ -
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Shafts

®

A shaft is a revolved sketched-based feature
that adds material to the model.

Use the following steps to create a shaft:

1. Select the profile.
2. Click the Shaft icon.

3. If no axis is created inside the sketch,
select an axis of revolution.

4. Define angle limits.
5. Click OK to complete the feature.
6. The shaft feature is added to the model.

23 Part]

-7 sketch 1

Copyright DASSAULT SYSTEMES

L

Shaft Definition HE|
— Limits
@ First angle: |35Dd39 E
Second angle: [Jdeg =)
— ProfilesSurface
Selection: WEI
[ Thick Profile
Bewverse Side I
— Axis
Selection: Im
Reverze Direction I
Mores > I
@ 0K I W Cancel I Preview I
.

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE

; Student Notes:

Creating Grooves

Grooves are revolved features that remove
material from existing features by rotating a 2D
profile around an axis. The axis and the profile
can be created in the same sketch or the axis
can reside outside of the sketch.

Use the following steps to create a Groove
feature:

1. Select the Profile.

2. Click the Groove icon.

3. If no axis is created inside the profile
sketch, select an axis of revolution. In this

Groove Definition

example, the implicit axis of the cylindrical i
feature is selected. Q)ffestense |60deg =
4. Define angle limits. Second angle: IDEIEEI E
5. Click OK to complete the feature. — Profile/Surface
6. The Groove feature is added to the model. Selection: [Sketchz | 4]
[ Thick. Profile
al Pat? Reverse Side l
L2k plare — s
MJ; E:Zi Selection: | Pad 1Az 1
Reverze Direction l
@ b ores > I

@ 0K l ¥ Cancel Previ
l e l
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Student Notes:

Restrictions for Revolved Features (1/2)

Not every sketch can be used to create a shaft base feature. The examples shown
display various sketch solutions:
Axis outside the profile:

Axis cutting the profile:

] Revolute operator: the profile is intersecting the axis.
. Chooze anather profile ar axis.

Ok |

Axis on a profile edge:

Error
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STUDENT GUIDE
Restrictions for ReVOIVed Features (2/2) Student Notes:

Not every sketch can be used to create a shaft
base feature. Below are some examples
showing various sketch solutions (continued):

Open profile:

j»

Feature Definition Ermor E

Open profile and axis outside the profile:

L] E Topological operators: invalid profile body.
L

] 4 |

Error
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Exercise: Shaft and Groove

Recap Exercise

. 15 min

In this exercise you will create a new tool holder part by creating a
revolved feature using a point, line, and sketch. A reference plane will

then be used to create an additional feature.

By the end of this exercise you will be able to:

= Create reference geometry
= Create a shaft feature

= Create a groove feature

= Use reference geometry to create new features

Copyright DASSAULT SYSTEMES

gagj Partl

= ..o= #y plane

— .= yz plane

o7 == plane

==83 PartBody

*- ) Shaft-

-,

#- @ Groove. 1

L o Fucke. 1
#-0:% Shetch 3

* [ Bockat2
#-i5% Sketch.3

=~k Geometrical Set1

5 Paint.1
‘i"’/ Line.1 f }

#- .7 Plane.1 e

X

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE
Do it Yourself (1/10) T Sudenttotes
Enter part name IPart1|
1. Create a new part. [ Enable Hybrid design
= (Create a new part file. [ create a geometrical set
a. Click File > New. [ Create an ordered geometrical sst
b. Select Part from the list of document
types. [ Do nat showy this dialog at startup
c. Click OK. _
d. Leave the default name, clear the - @a o | B careal]
Enable hybrid design option.
e. Click OK.

@),

2. Create a point.

= Create a point by specifying coordinates.
This point will be used as a reference to
create a line The line is then used as the
axis of revolution for a shaft feature.

2lx
a. Click the Point icon. If you can't find (o0)
. . LI : i ; ; b =
the icon, specify [c:point] in the power i Partl | P”'”I‘D*PDE-|C°°’E"”=‘"ES <) =
input line. £ e plane M= fdmm =
b. Change the point type to Coordinates. e ”:ana v = [amm—\2¢) =
c. Type [-4] for the Y value and leave all 5;’* p;”j Z = [Orom =
other inputs as default. Pt Reference
d. Click OK to create the pOint =i w Point: D efault [Origin)
. - #= = Faint1 Sumiz Spstemn:; | Default [Absalute]
@ ok | @ cancel | Preview |

2d
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Do it Yourself (2/10)

3. Create a line.

= Create a line in the Z axis direction using
the created point.

a. Click the Line icon. If you cannot find
the icon, specify [c:line] in the power
input line.

b. Change the Line type to Point-
Direction.

c. Select the Point.1 that was created
previously.

d. Right-click on Direction and click Z Axis.

e. Select the Infinite End Point option for
the Length Type.

f. Click OK to complete the line.

Part1

===y plzne
=7 4z plene
=7 24 plene
3 PartBody

r;’% Geometrical 5et.]
?' = Paint.1
#- " Line.1
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OV4

Line Deflnll:lun

Lime bype @ IPomt Direction . |

Point:  [Point.1

Direction: [¥laiEsedy]

Suppark: |DeFauII: (Mone)

/ Create Line

#—7 Create Plane

Start: Omm

Up-ka 1: IND selection Ei' ) Edit Components
End: IW ' # Cornponenkt

' ¥ Cornponent
Up-ta 20 ko sele-:tlnn

Length Type————— E] Z Companent @

(2 Lemgth () Infirite Skart % Compass Direction

(2 InFinike @ InFinike End Poj
[ mirrored extent @
Feverse Direckion I

Prewvieyv I

STUDENT GUIDE

Student Notes:
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DO it YOU rself (3/1 0) Student Notes:

37 Part |

== plane

=7 vz plane

4. Create a sketch.
= Create a sketch that will represent the @ e
profile for a tool holder. B Pangod
a. Right-click on the PartBody and select "fﬁm—?;’: -
Define in Work Object. This ensures = T
that features that are created are added ;mpemes
to the PartBody and not the Geometrical —
S et . Defne Ir Waors Obiect
b. Click the Sketcher icon.
c. Select the YZ plane as the sketch
support.

d. Use the Profile icon in sketcher to create
the lines.

e. Create an axis vertically along the V axis.

Certer Graph

L+
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DO it Yourself (4/1 0) Student Notes:

4. Create a sketch (continued).

f. Click the Constraint icon. EI

-

g. Select the top vertical line.
h. Select the axis. Right-click and select

Radius/ Diameter from the contextual =4i) D100
menu.
. . . . . | | -0 &0 a0
i. Click to place the diameter dimension. | H |
j. Finish dimensioning and constraining
the sketch as shown. Ensure that the V'
left edge of the sketch is aligned to
. H
the V axis.
v v
150
H ¥
‘_—\_::_- ] (=]
v = 30
J HO
3 ‘ ‘ O 40
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Do it Yourself (5/10)

5. Create a shaft feature.

= Create a revolved feature using the
sketch and line created previously.

a. Click the Shaft icon.

b. Select Sketch.1 previously created as
the profile selection.

c. Click on the Axis Selection field and
select Line.1.

d. Make sure the first angle is [360deg]
and the second angle is [0deg].

e. Click OK to complete the shaft.

@ Frartl

— . wy plare
— .~ vz plare
— = 2x plane
=103 PartBody
= i shatt 1

-5 Cletch, 1

== Geometrical 5 et 1
&= = Fuaint.1

@-/ Line.1

Copyright DASSAULT SYSTEMES

e

20

—Limits

Frstangle: | 360deg @E

Second angle: | Odeg =

—PFrofile/Surface

Selection: [Sketch, 1 ‘ %

L Thick Profile
Flevarse Side |

—Axis

Selection: |Line. 1

Mora s =

@ ok | @ cancel | Preview |

Reverse Direction | ( 5¢ )

5¢)

STUDENT GUIDE

Student Notes:
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Student Notes:

Do it Yourself (6/10)

6. Create a groove feature.

= (Create a sketch that will be used as the
profile for a groove on the tool holder.

a. Click the Sketcher icon.
b. Select YZ plane as the sketch support.

c. Use the Project Silhouette Edges tool -3 \

to project the side surface of the shaft.

d. Select both projected edges and
convert them to construction entities.
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Do it Yourself (7/10)

6. Create a groove feature (continued).

Exit the sketch.

sa ™o

as the axis.

i. Click OK to complete the groove.

g@ Partl

— .~ = plane

== 4z plane

— -~ zx plane

==0a3 ParkBody

#- [ Shatt.1

L— [&8 Groove. 1

#=05% Cheteh, 2

=) Geometrical Set.1

= Faint.1

#- 7 Line1

Click the Groove icon.
Select Sketch.2 as the profile and Line.1

Sketch and dimension a square as shown.

o

|

aroove Detvton——SCTE]

r—Limits
First angle: IM—E
Second angle: | 0deg 5|
—Profile/Surface
Selection: |sketch.z @ =
LI Thick Profile

Revarse Side ]
A

Selecton: |Line. 1

Reverse Direction |

@ More s = I

@ 0K @ Cancel | Preview |

STUDENT GUIDE

Student Notes:
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Do it Yourself (8/10)

7. Create a reference plane.
= Create an offset reference plane that will be

used as the sketch support for a new sketch.

a. Click the Plane icon. If you cannot find the
icon, type [c:plane] in the power input line.

b. Select Offset from plane as the Plane
type.

c. Select the YZ plane as the reference plane.

d. Specify [60mm] as the offset.
e. Click OK to complete the plane.

Copyright DASSAULT SYSTEMES

vy

Plane bvpe: IOFFset from plane ( 7b ’al

Reference: |y2 plane

Cffset: I tomm  (7d) =
Reverse Direction I

[ 1 Repeat object after K

a ok | @ cancel | Preview |
i

g@ Farl

== sy plare

=~ vz plare

== 2 plare

=003 PartBodw

- Jt; shatt 1

#—E Groowve. 1

==Y Geametrical Set1
T' = Hant.1
r /7 Line.1

&= .= Plane.1

STUDENT GUIDE

Student Notes:
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DO it YOU I‘SG" (9/1 0) Student Notes:

8. Create two pocket features.

= Create two pocket features using Plane.1 as
the sketch support.

a. Click the Sketcher icon.
b. Select the Plane.1 as the sketch support.
c. Sketch and constrain a rectangle as shown. -
d. Exit the Sketcher workbench. ==
v 40
10
85
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Do it Yourself (10/10)

8. Create two pocket features (Continued).

. Click the Pocket icon.

Select the sketch just created as the profile.
. Specify [16mm] as the pocket depth.
. Click OK to complete the pocket.

Create another pocket with the same Sketch.
Specify the First Limit Depth as [104mm] and
the Second Limit as [-114mm] for the second
pocket.

j. Click OK to complete the second pocket.

>SQ ™ o

9. Save and close the part.

@ Parti

[ .~y plane
b= = v7 nlane
[ .= zx plane
=0 PartE ody
& §0 shaft 1

Ib-r_d e Groows. ]

1 Ghetch.d
= ,'»_.‘5 Geometrical Set.
= Moint.1

?'- / Lire.d l\\q

- o7 Mlane.1

Pocket Definition 2| x|
rbitsb bt
Tupe: IDimensinn j
Depth:

Limit [Woselecion |

— Profile/Suface ————————

Selection: ISketch 3 _I
[ Thick

Reverse Side I

[ Mimored extent

Reverze Direction I

fares» I

@ 0Kk | @ Carcel | Freview |

Pocket Definition

Firzt Limit ————————————————— Second Limit
Type: IDimensiDn j Type: IDimension j
Depth: I'I Ddrnm E Depth: |-'I'I4mm E
Lt [ooemonr ] |Lmk  [Nosheton ]
ProfiledSurface Direction |
Selectian: IWEI S Maormal ta prafile Conf.
[ Thick Heference:W
Fewverze Side I Thin Pocket
[ Mirrored extent Thickrness1: |1 i
Reverse Direction I Thickness}?-lﬂmm
<<Less [ Meutral Fiber [ Merge Ends
— ‘ 0 0K I W Cancel I Preview I

Dep.

STUDENT GUIDE

Student Notes:
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Exercise Recap: Shaft and Groove

Create a reference point and line

Create a shaft feature

v

v

v' Create a groove feature
v Create a reference plane
v

Create features on reference plane

sk | Partl
— =7 u plane
— =7 yz plane
= > 2w plane
== 08 PartB ody
&~ @ Shaft 1
| =1
f—rﬁ' Groowve. 1
==y )| Focket.
#-:% Sketch. 3
&1 Sketch 3
r,@; Geometrical Set.1
s Paint.1
- /" Line.1
== Flane.l
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Student Notes:

Exercise: Shaft and Groove

Recap Exercise

‘ 15 min

In this exercise you will create a new part. Using the shafts, grooves, and multi-pocket
features, you will construct a pulley. High-level instructions for this exercise are
provided.

By the end of this exercise you will be able to:

= Create a shaft
Faild

= Create a groove ' oWy plane
Loz plane
Lor zwplane

I-'E;'-':'} PatBody
Shaft 1

= Create a multi-pad

:f-r_i,F'Gr-:le:.'l

| -i-—g_;_e;ff‘_Shull_;h.Z

r@ M_L Lpoctet |
#-1:% Sketch.3
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Do it Yourself (1/3)

1. Create a new part file.

= Create a new part file called
[Ex4E.CATPart].

2. Create a shaft feature.
= Use the dimension shown to construct a

D 200

shaft feature. ‘

[ 150,

| - - y
’ 3
5 (>
110 ! EV_/>
l oy 3
¥
N
o H W

0 175

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

4-120



CATIA V5 Fundamentals- Lesson 4: Additional Part Features

Do it Yourself (2/3)

3. Create a groove feature.

= Use the dimensions shown to create a groove feature.
Remember to use the transformation tools while creating
several identical profiles within one sketch. All profiles have
the same internal dimensions.

O 170

[ 145

0 120

D25

100
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DO it YOUI‘SG" (3/3) Student Notes:

4. Create a multi-pocket feature.

= Use the dimensions shown to create a
multi-pocket feature.

5. Save and close the model.

|
| 40
& | Parl ' L

Lo wy plane
vz plane

| 110

Lz plane
==003 PartB ody
Shaft.
#1135 Sketch.1
I-ra Groowe. 1
| &7 Skatch 2
=a) Huligecket]

&% Ghetch.)

Cross-Section Through YZ Plane
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Exercise Recap: Shaft and Groove

v Create a shaft feature
v Create a groove feature

v' Create a multi-pocket feature

sk | Part]
Lo mp phane
vz plane
L 2w plane
==03 PartBody
Slnaft
#-15% Shetch 1
I-'ﬁ Groove. 1
,f‘ Sketch. 2
== ) Bultipockot]
#-171% Shetch 3
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Student Notes:

Exercise: Shaft and Groove

Recap Exercise

. 15 min

In this exercise, you will create a part that contains features taught in
this and the previous lessons. You will use the tools learned in this
lesson to complete the exercise with no detailed instructions.

By the end of this exercise you will be able to:

= Create a shaft feature

= Create edge fillets

= Create internal and external groove features
= Create a pocket feature

= Create a reference point and line

= Create a cone-shaped groove feature
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1. Create the following spool part.

Detail B
=4 Section view A-A
-’ﬁi )
\_ | / g6
e |
i) @ae
@ilg
e A 1 /ﬁ -
T

@
]
[T
51
i1
AT
20
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Student Notes:

Exercise Recap: Shaft and Groove

Create a shaft feature

Create edge fillets

Create internal and external groove features
Create a pocket feature

Create a reference point and line

N N N R

Create a cone-shaped groove feature

2 BxaF

—.—7 %y plane
— .-~ yZ plane
— .~ zx plane
=3 partBody
Shaft.1
#-:7 Sketch.1
& EdgeFillet.1
&} EdgeFillet.?
?‘@ Hole .1
Groove.2
&) EdgeFillet.3
f— Groove.3
r Groove.1
?‘@ Pocket.1
i— Groove 4
r% Geometrical Set.1
* Point.1
*_/ Line.l
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Shell the Model

In this section, you will learn how to create hollow models using the Shell operation.

Use the following steps:

5. Shell the model.

Copyright DASSAULT SYSTEMES
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Student Notes:
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STUDENT GUIDE
. Student Notes:
Shelling Student Notes:

Shelling a feature hollows out solid geometry. The shelling operation removes one or
more faces from the solid and applies a constant thickness to the remaining faces.
You can also apply a different thickness to the selected faces.

Faces to be removed

Shell

Copyright DASSAULT SYSTEMES
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Shelling a Part (1/2)

Use the following steps to shell a model where
the remaining faces have a different thickness:

Select the face(s) to be removed.
Click the Shell icon.
Specify a wall thickness.

Select on the Other Thickness Faces
field.

5. Select the wall(s) that will have a different
thickness.

~owp -

®

Copyright DASSAULT SYSTEMES

“0

shell Definition ed |

N
Default inside thickness: |5mrn (3)

Default autside thickness: IUl'ﬂlTl

Faces to remowve:

Other thickness faces:

2 elements

Y
|Mo selection \4J @l

@ Ok l ﬁCanceIl
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Student Notes:
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She"ing a Part (2/2) Student Notes:

'l.-'alue! 10rarm E

Use the following steps to shell a model where
the remaining faces have a different thickness

(continued): |9 0 - & cCancel |

6. To change the thickness of the Other
Thickness faces, double-click the
dimension directly on the model, and

specify the value. Take care to select the hell Definition 2
dimension associated with the correct
direction. Ciefault inside thickness: |1':"TI|TI E
7. Click OK to the Parameter definition Defaulk outside thickness: | Omm =
di&'Og box. Faces to remove: |2 elements @I
8. Click OK to the Shell Definition dialog Other thickness Facss: (8 JPad. 1\Face.3 |
box.
9. The shell feature is added to the model. - @ ok | & Cancel |
Part2
27 4y plane
«7 12 plane
< i plane
I'"!T'_V‘} PartBody
= P;d.'l
#-1" Sketch 1
$F shell
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Recommendations for Shelling

In this section, you will be given a recommendation to help during the creation of shell.

Copyright DASSAULT SYSTEMES
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Avoid Shell with Multiple Thickness Student Notes:

It is recommended that you avoid using
shells having multiple thickness value.

It is not easy to visually distinguish the shell
thickness values if: @

1. The part is large and the shell
thickness values are relatively small.

2. If the bottom face is assigned another
thickness value, it is not possible to
distinguish it unless the hidden lines
are displayed or the distance is
measured.

Copyright DASSAULT SYSTEMES
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Importance of Feature Order

While shelling a model, it is important to
consider the feature order. The Shell operation
hollows all solid features in a model. If you do
not want a feature to be shelled, it must be
created after the shell operation.

@y Pl
renypplake
oryz plane
Lz plane

For example, when a feature containing a hole ?g'iﬂ

is shelled, a pipe is created. If the design intent [T
requires a hole, the shell feature needs to be & Shell
created before the hole.

Fart2

Lxp plane

vz plane

oz plane
== i3 Parg ody

- F|Pad 1
|—.§3-9he||.1
#-[o-]Hole 1
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Thin Features (1/2)

A thin feature is created by applying a
constant thickness to a profile. Pads,
pockets, shafts, and grooves can all be
created as a thin feature. Use the Pad

Definition dialog box to define its properties:

* A thin feature can be created with a
closed or open profile.

« Thickness can be applied to one side or
both sides of the profile.

Copyright DASSAULT SYSTEMES

Pad Definition E1Ed
— First Lirnit Second Limit
Type: IDimensiDn j Type: IDimension j
Length: [20mm ] |Length:  [omm =
Liit: ~ [Mo selection Limit |Ho selection
— Profile/Suface ———— [ Direction
Selection: W@ A Marmal to prafile Conf. IEI
3 Thick Reference:| Mo selection
Hewverse Side I — Thin Pad
[ Mimared extent Thickness1: I'I mm E
Reverse Direction I il Inmm E
celoss I (] Meutral Fiber [] Merge Ends
_— @ 0K I & Cancel I Presvigw I
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Student Notes:
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Thin Features (2/2)

The definition dialog boxes for pads, pockets,
shafts, and grooves contain a section for
defining a thin feature. Use the following steps
to create a thin pad:

1.
2.

Copyright DASSAULT SYSTEMES

Select the Thick option.

The dialog box expands to display
additional options.

Specify the thickness values. Thickness 1
defines the inside thickness, and Thickness
2 defines the outside thickness.

Click OK to complete the feature.
The feature is added to the model.

®

Pad Dehinition

— Firgt Limnit

Type: I Dimenzion j
Length: |2E|mm E
Lirnit: |N0 zelection

Type: IDimensiDn j
Length: IDITIITI E
Lirmit: |N0 selection

— Profile/Surface ——————————————

Selection: I Sketch 1 EI

=) Thick@

— Diirection

= Marmal to profile

Conf. Dep.

R EfEfEnCEl Mo selection

Feverze Side I — Thin Pad
[ Mirared estert @ Thickness1: I1 mm E
Feverse Direction | e Iumm E
R I [] Meutral Fiber [] Merge Ends
@ Ok & Cancel I Fresiew I
- ]

O,

STUDENT GUIDE
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To Sum Up

In the following slides you will find a summary of the topics covered in this lesson.
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L Create Feature Profiles and Axis System

Lesson 2 introduced you to the basic Sketcher

-5
tools and the Sketcher environment. This lesson
will introduce you to the advanced Sketcher tools. £ e
~ =
Sketcher includes the following additional tools: 5
D

v" Re-limitation tools
v" Transformation tools

e

=0

v" Project 3D element tool
v Analyze a sketch using the Sketch Analysis tool.

L Create Multi-profile Sketch Feature

Multi-pads and pockets are features that create
several pads/pockets in one operation. These tools
require a sketch with at least two closed profiles.
Consider using these tools as a fast way to create
multiple features

Careful thought must be given to the profiles
created in the sketch when they are used to define
a Multi-Pad/Pocket. The profiles cannot intersect,
they must form a closed loop to avoid feature
definition error.
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L Create Basic Wireframe Geometry

In the Part Design workbench, you have the ability
to create points, lines, and planes outside of the

. Fartl
Sketcher environment. These elements are called .

reference or 3D wireframe geometry. 4 Xy plane l
27 vz plane
Depending on how the part was initially created, 7% plane
these elements can be represented in the =% parfiody
specification tree in two ways. If the Enable hybrid @pam
design option is selected, CATIA will place these # sketch. 1
features within the main PartBody. If the Enable T = pointl g
hybrid design option is cleared, wireframe elements ,*'/ Line. 1
are inserted under a group called a Geometrical set. *- 7 Plane.1

Geometrical sets contain only 3D wireframe and
surface elements and not solid geometry.

L Create Shaft and Groove Features

A revolved feature is created by revolving a 2D
profile around an axis of revolution. In the Part

Design workbench, you can create two types of
revolved features:

The axis of revolution for a revolved feature
can be created inside the sketch containing the
profile, using the Axis tool.

If you did not create an axis in the sketch you
can define it from the Shaft/Groove definition
window in the Axis selection field. Any linear

element in the model can be used.

Copyright DASSAULT SYSTEMES
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L Shell the Model

Shelling a feature hollows out solid geometry. The
shelling operation removes one or more faces from
the solid and applies a constant thickness to the
remaining faces. You can also apply a different
thickness to the selected faces.

While shelling a model, it is important to consider
the feature order. The Shell operation hollows all
solid features in a model. If you do not want a
feature to be shelled, it must be created after the
shell operation.

L Create Thin Features

A thin feature is created by applying a constant
thickness to a profile. The definition dialog
boxes for pads, pockets, shafts, and grooves
contain a section for defining a thin feature.

v A thin feature can be created with a closed
or open profile.

v" Thickness can be applied to one side or
both sides of the profile.
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L Additional Sketcher Tools
Operation
n Relimitations: trim or extend the existing [ x|
sketched geometry = T’”
q o g |

Transformation: modify existing sketcher ("
geometry 2

. . Lt a4 !

H 3D Geometry: project the existing 3D elements M- & 0L ﬂ'gh
onto the sketch plane =
xl E— =

Tools 242

A

ﬂ Sketch Analysis: helps to resolve problems with a sketch | % 2 B G

= - [=a|
|
Knowledge u

£

o

Knowledge
H Formula: creates Relationships between J‘ﬁ,g| 0 m S @R
Dimensions L

H Equivalent dimensions: Equates all selected
parameters to a value

o

2 Tools
: '@ oL 8 % s
g) - -
@ . . .

3 Axis System: used to define local coordinates ﬂ

8
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L Additional Part Design Tools

Reference Elements

n Point: creates a point in 3D space
E Line: creates a line in 3D space
E Plane: creates a plane in 3D space

Sketch-Based Features

II Multi-pad: creates several pads in one operation

Bl Multi-pocket: creates several pockets in one
operation

H Shaft: helps to resolve problems with the sketch

Dress-Up Features

Shell: removes one or more faces from the
solid and applies a constant thickness to the
remaining faces

Copyright DASSAULT SYSTEMES
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Exercise: Thin Pad and Shell

Recap Exercise
. 15 min

In this exercise you will create a happy face stamp from a new part. You
will use the tools learned in this lesson to create a pad, a fillet, shell and
thin feature. Detailed instructions for this exercise are provided.

By the end of this exercise you will be able to:
FPart

oy plane
= Create a thin pad e pz plane

= Create a shell feature

i 2z plane

=03 PartBody

#-FIPadi
&y EdgeFillet. 1

&P Shell 1
#-FEadl

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 4-142



CATIA V5 Fundamentals- Lesson 4: Additional Part Features

STUDENT GUIDE
. Student Notes:
Do it Yourself (1/6)
Mew Part x|
1. Create a new part. etey et vt
= Create a new part file. S Enable hybrid design
a. Click File > New. [ create a geometrical set
b. Select Part from the list of document L] Create an ordered geometrical set
types.
c. Click OK. [ Do not show this dislog at startup
d. gc':(cept the default name and click @ ¢ | @eacel]
2. Create a sketch. @
= Create a square profile. ] 100 |

a. Click the Sketch icon. |

b. Select the XY plane to place the ne —r
sketch.

c. Click the Rectangle icon and sketch
an approximate square as shown.

d. Dimension the square to [100mm] as @

shown.

100
Ve Vi

H*
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Do It Yourself (2/6) Pad Definition 7| x|
@ r— Firzt Lirnit
3' Create a pad' Type: IDimensian j
= Create a pad from the sketch. Lerat (5 B
a. Select Sketch.1. Limit: Mo selection
b. Click the Pad icon. T —
c. Specify [50mm] as the pad length. 0 Thick'ISkEtCh'1 B
d. Click OK to complete the feature. S |
[ Mirrared extent
_Reverse Direction_|
Mares» I
@ 0Ok & Cancel Fresigw
| | |

Copyright DASSAULT SYSTEMES
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Do it Yourself (3/6) Student Notes:

4. Create an edge fillet. @h

= Create an edge fillet on all the edges of
the pad except for the bottom surface
edges.

a. Click the Edge Fillet icon.

b. Select the top surface of the pad and
the four vertical edges.

c. Specify [5mm] as the radius.

Edge Fillet Definition 2]
Raditis: Srmim @ ]
Ohbject(s) to fillet: 4 elements
Propagation: ITangencv LI

Cpkions
[ coric parameter: IU-5
[ Trim ribbons
Mare > l

i ‘-’Cancel_l Preview I
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DO it YOUI‘SG" (4/6) Student Notes:

5. Create a shell feature. @

= The filleted pad will be shelled by
removing the bottom surface and
specifying a thickness to the rest of the
surfaces.

a. Click the Shell icon.

b. Select the bottom surface of the
filleted pad.

c. Specify [10mm] as the Default inside
thickness.

d. Click OK to complete the shell.

@\i

Shell Definition 2=l
A~
Default inside thickness: |10mm ( 5¢ ) E
Defaulk outside thickness: IUI'“ITI E

Faces ko remaove:

Other thickness Faces:  [Mo selection @l

@ Ok l OCancell
-
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Do it Yourself (5/6)

6. Create a happy face sketch.

= Create a sketch on the top surface of
the pad with circles and arcs that
resemble a happy face.

a. Click the Sketch icon.

b. Select the top surface of the pad as
the sketch support.

c. Sketch three circles and an arc to
resemble a happy face.

d. Dimension the sketch as shown.
e. Exit the sketcher.

Copyright DASSAULT SYSTEMES
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Do it Yourself (6/6)
7. Create a thin pad.
= Use the happy face sketch created in the
previous step to create a thin pad. @
a. Click the Pad icon.
b. Select the happy face sketch from the
specification tree.
c. A feature definition error dialog box x
appears. Click Yes to continue. ' The selected sketch contains several open profles o some gaometry Used for construction,
L . L] ify j e il biguity.
d. When the Pad Definiion dialog box e
opens, select the Thick option. The
dialog box expands. ves | No
e. Specify [3mm] for Thickness1, (7 c\,
[1mm] for Thickness2, and [10mm] for
the Length.
. _ > =
f. Click OK to complete the pad. 2/ x|
—First Limit Second Limit
8. Save and close the model. Type: IDimension j Type: IDimension j
Length: | 10mm ] |lLength:  [omm =
Limit: o selection Lirmit: |Mo selection
'i?m | —Profie/Surface Direction
jﬁz E,::: i Qch.2 E| & Mormal to profie Conf. Dep.
Lo zv plane @ Reference:|No salartion
=tk 5“39@ rae Side | Thin Pad
*- ad.
ﬁl:d;;’:i\lem L Mirrered extent Thicknessl:l 3mm =
% t—%zj; _Reverse Drrection_| @ Thickness2: | Lmm =
g (|2 Meutral Fiber [IMerge Ends
I << 855 i
2 Y I .
% @ ok | @ carcel | Preview |
8
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Exercise Recap: Thin Pad and Shell

v" Create a shell feature

v" Create a thin pad

Part1
sy plane
s ez plare
ozt plare
== PartBody
#-FPad 1
&5/ EdgeFillet.

€@ shell1
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Exercise: Pad, Fillet, Hole and Shell

Recap Exercise

. 20 min

In this exercise you will open an existing part that contains a sketch. You will use this
sketch to create a pad, fillet, and shell feature. High-level instructions for this exercise
are provided.

By the end of this exercise you will be able to:

» Create a pad a1 Cover

= Create an edge fillet = wy plane
= Create holes Ly plane

Lz plane

= Create a shell feature == PartBody

b5 Fad

%) Edoefilet |
f— Hnl= -
l- Hale.2
Lgp shels

Copyright DASSAULT SYSTEMES
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Do it Yourself (1/4)

1. Open up the part Ex4H.CATPart. Cover P
= Open an existing part file using the Open oy pane y e
tool. The part file contains a sketch. L yE panG P
L ZR pane (/j /,//
=3 Partiody T
2. Create a pad. #-[" Sketch 1
= Create a pad with a length of [175mm]
using the existing sketch. @
Pad Dotinion A
— Firzt Limit
Type: IDimensiun j
Length: I'I 7amm E
Limit: IND selection
: | Corver — Prafile/Suface —————
o v plane Selection: | Sketch 1 EI
vz plane g
i ze plane L Thick :
=i} FatBody Beverze Side ]
=) Padl L Mirrored extent

ey —
=i Shetch 1 Feverse Direction |

b ores I

@ 0K l o Cancell Prewview l
-
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Do it Yourself (2/4)

3. Create edge fillets.

= Create an edge fillet feature. Select the
top surface and all the six vertical

edges.

Cover
ey plare
2wz plane
L 2w plane
= C_ﬂl PatEodys
- Pad.1
#1753 Sketch 1
&) CaaeT|

4

Copyright DASSAULT SYSTEMES

=

-

Edge Fillet Definition x|
Fadius; | 25mm =)
Obiject(s) ta Fillet: 7 elements
Fropagation: ITangencv j

Ophions
[ Canic parameter; |05
[ Trim ribbons
Mare == l
@ ok | @ coancel | preview |
[

STUDENT GUIDE

Student Notes:
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Do it Yourself (3/4)

4. Create holes.

= Create [50mm] diameter holes. Use the top
of the pad as the starting surface and make
them concentric to the two center radii. Set
the depth to cut through the entire pad.

& ICover
_ov plare
oz plare
e plane
a3 PalBuly
@ Far
&y EdceFillet 1
f—[ﬁl Hole.1
-] Llcle 2

Copyright DASSAULT SYSTEMES

Conf. Dep. |—»!

Hole Definition

E xtenzion | Type | Thread Definition |

IUp ToLast J

Diamneter : IEDmm E

Depth : |5|"'"Tl [2x ':

Limit: [N selection Pusitioning Sketch

— Positioning Sketcl
Offset : ID"""'“ E @l
— Direction Bottom
Reverse I ITrimmed ﬂ

4 Mormal to surface Angle :|1 Z0deq

| o gelection
. @ 0K I & Cancel I Presigw I
.

STUDENT GUIDE

Student Notes:
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Do it Yourself (4/4)

5. Create a shell feature.

= (Create a Shell and select the bottom surface

O@

to be removed and specify a thickness of

[5mm] for the inside thickness.

LR 7 plane
Q% FatEody
=] BEGN
& ZdoeFilet
2] Hole.1
ale.2
Ly shelt

Copyright DASSAULT SYSTEMES

shell Definition ed b

Defaulk inside thickness: |5mm

DieFaulk outside thickness: IUITIITI

Hole, ZiFace. 4

Faces to remove:

Other thickness Faces:

|Ma selection @I
@ 0K l 'aCanceIl

Vx4
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Exercise Recap: Pad, Fillet, Hole and Shell

Create a pad
Create a fillet

Create holes

AN N N

Create a shell feature

4 | Cover
L uy phane
v wE plane
oz plane
== i3 PatB ody
I
) 2ad
& = doeFilet.T

f-g ole.1

l-g daole.2
@, - j
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Exercise: Thin Pad, Shell and Holes

Recap Exercise

. 10 min

In this exercise you will create a part that contains features taught in this and the previous
lessons. You will use the tools learned in this lesson to complete the exercise with no
detailed instructions.

By the end of this exercise you will be able to:

= Create pads

Create a shell

Create a thick pad
Al
Create holes é ]

Create a chamfer

Copyright DASSAULT SYSTEMES
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Do it Yourself

Create the following part.

Copyright DASSAULT SYSTEMES

50

30

I

N ?J

(

4 _

T I v/

RS -

9

I
T s

Section view A-A

25

a 2x45°

|

20

15
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Exercise Recap: Thin Pad, Shell and Holes

o Exdl
£ X¥ plane
<7 yz plane
#= 7% plane
-—g;a} PartBody
FJpad.i

&) EdgeFillet.1

{F shell.1

@Chamfer.l
f—@DadB
*‘@Pad.z
f‘@Hole.l

#@Hole.z

L@ Pocket.1

Copyright DASSAULT SYSTEMES
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Create pads
Create a shell
Create a thick pad
Create holes

Create a chamfer
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Case Study: Additional Part Features

Recap Exercise

‘ 20 min

In this exercise you will create the case study model.
Recall the design intent of this model:

v" The top portion and bottom portions of the model must be created as separate features.
v The holes must created at an angle to the XY plane.

v" The model must be hollow.

v" The holes must be drilled normal to the sides of the handle.

Copyright DASSAULT SYSTEMES

Using the techniques discussed so far, create the model without detailed instructions.
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Student Notes:
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Do It Yourself: Drawing of the Handle Block (1/4)

You will need to create the following features:

1. Create a multi-pad feature. @

= Create the bottom section of the model
with the Multi-pad tool.

2. Create a revolve feature.

= Create the top section of the model
using a revolve feature.

Copyright DASSAULT SYSTEMES
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Do It Yourself: Drawing of the Handle Block (2/4)

You will need to create the following features

(continued): -
3. Create a groove. \
= Create a cut using the Groove tool. Use the @

Project 3D tools to associate the cut to the
revolve feature.

4. Create a plane.
= Create a plane [45] degrees from the XY plane.

5. Create holes.

= Create holes that are coincident with the user-
defined plane.

Copyright DASSAULT SYSTEMES
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Do It Yourself: Drawing of the Handle Block (3/4) Sludentloles:

You will need to create the following features
(continued):

6. Create a pocket.

= Create the sketch for the pocket by
creating one profile, use the Rotate tool to
create the remaining three profiles.

g@Pam
7. Shell the model. - . vy plane

.7 vz plane

= Shell the model to a thickness of 2mm, 2+ plane

=-co3 PatBady

except at the bottom where the thickness 4] Multpad 1
should be different (see the drawing). T’W%a“

== [";i" Groove.1
®i5% Sketch 3

8. Create dress-up features. G Hole

&5 Sketch 4

= Complete the model by adding a 5mm fillet g;f?lgft ~
to the top edge and a 1mm x 45 degree 5/ Sketoh.

== (1| Packet 1

chamfer to the two edges shown. E??gﬁkfw
i‘;‘ E dgeFillet.1
i) Chamfer1
==Y Geometical Set.1
&= Plame1
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Do It Yourself: Drawing of the Handle Block (4/4)

Use the dimensions shown to complete the Handle Block part.

80

61
45

l %n:E
\, l‘iA 8

02

?36
1
@30

Shell Thickness=2
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Case Study: Handle Block Recap Student Notes:

v' Create a multi-pad feature
v Create a shaft feature

v' Create a groove feature

v’ Create reference geometry
v Create holes
v
v
v

Create a pocket @ Parl
= .~ w plare
Shell the model [ E:::Z
=193 PartBody
Create dress-up features &£ Muiipad 1
==, Shaft.1
#®-54 Sketch.2

L o I':."' Groove.l
*1 Sketch 3
Hole 1
#- 5 Sketch 4
Hale.2
#-7 Sketch 6
==l Focket
#1324 Sketch §

& Shell 1

& EdaeFillst. 1
& Chamfer 1

L g ;E); Geometrical Set.1
#- .~ Plane.1
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