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3DEXPERIENCE® R2019x

Introduction

CATIA 3DEXPERIENCE Part Design and Sketcher

Upon completion of this course the student should have afull understanding of the
following topics:

Creating sketches

Constraining sketches

Modifying sketches

Creating parts

Modifying parts

Performing boolean operations on parts
Basic use of surfacesin part design

Applying materials to parts

© Wichita State University
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Manual Format

It isimportant to understand the format of the manual in order to use it most effectively.
This manual is designed to be used along with an instructor; however, you will need to do a
lot of reading as well, in order to fully understand CATIA SDEXPERIENCE. The
exercises in this book will list steps for you to complete, along with explanations that try to
inform you about what you have just done and what you are getting ready to do. The actual
steps are in bold type and the information that follows the stepsis for your benefit.
Anything that appearsin italics refers to a message CATIA provides—thisincludes
information in pull-down menus, pop-up windows, and other messages.

An example of a step and its explanation is shown below (note: normally the lines will not
be there):

Select a location to theright of theorigin. This specifies the other end point of the line.
Y ou will continue specifying locations in order to complete your profile. It should appear
similar to the diagram shown below.

Asyou can see, the desired action blends in with the text except that it appearsin bold. The
information following the step explains what that step accomplished and where you are
going next. Itisimportant to read thisinformation in order to better your understanding of
CATIA 3DEXPERIENCE.

Also, you will find that the exercises build upon themselves. Later exercises often assume
you know how to do certain steps which have been covered earlier in the course. If you did
not quite pick up what you needed to know from an exercise, you will probably want to
review it several times before moving onto more advanced sections. The advanced sections
assume that you have a good understanding of the previous sections. Therefore, fewer steps
will be provided. Eventually, you are expected to be able to create parts without any steps.
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Part Design & Sketcher

CATIA 3DEXPERIENCE uses the Sketcher app asits principal method to create profiles.
These profiles can be shaped and |ocated via many different types of constraints. Thefirst
objective of the course isto learn how to use Sketcher and how to constrain profilesto the
desired specifications. Sketcher isavery powerful method for creating profiles, and it is

gasy to use.

The second objective of the course isto use these sketchesin Part Design. The sketches
define two-dimensional cross-sections to be used for design three-dimensional shapes.
There are severa different shapes that can be made and various operations that can be
performed on them. By combining these shapes and operations, you can design avariety of
parts.

The third objective of the course is to familiarize you with the advanced methods of
creating sketches and parts. Thisincludes using construction geometry and projecting
three-dimensional geometry onto the sketch plane. It also includes the use of formulasto
set up typical values at multiple locations, as well as, more complex formulasto provide a
more dynamic sketch. In terms of part design, you will learn how to use multiple parts and
how to perform boolean operations on them.

The fourth objective is to become efficient at modifying your designs. Y ou can modify
your design either by changing the parameters of a part operation, or by modifying the
sketch that was used. Thisisafairly smple processin CATIA 3DEXPERIENCE, and it is
the real strength of Part Design.

The fifth objective is to introduce the use of wireframe and surfaces in the part design
process, and how to apply various materials to your design. Thisis meant only to be an
introduction, and it is not a complete course on these subjects.

In conclusion, you should be able to design many parts using the Sketcher and Part Design
appsin an efficient manner. You may find it frustrating at first, but it should feel very
natural by the end of the course.
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Profiles

This section will discuss the Profile icon. It is perhaps the most commonly used icon when
defining sketches. The following exercises demonstrate the usefulness of the Profile icon,
and how to utilize it effectively. It can create simple shapes and complex shapes within one
operation.

The typical method of using the Profile tool is to specify the corner points of the desired
shape. CATIA will generate lines between those points until you either select on the
Profile icon again, double select alocation in the workspace, or select the starting point to
close the profile. Y ou can also use sub-options that appear in the Sketch tools toolbar to
generate curves as you are defining the profile. Alternatively, you can generate a tangent
curve by using the first mouse button while sketching with the Profile icon. Thiswill be
donein alater exercise.

When defining a profile, the geometry may turn blue, or blue constraint symbols may
appear. Thisindicatesthat aconstraint will be created if alocation is selected at that
moment. Itisuseful for defining horizontal and vertical lines, or for defining tangencies
with arcs and circles.

Y ou will now build several profilesto practice using the various capabilities of the Profile
icon. Thefirst profile you are going to build looks like the one shown here.

H

] ow o 0 s
1]

Select the Profileicon. 6;5 It should be highlighted.

Select the origin point of the sketch plane. This specifies the starting point for your
profile. When you specify the next location, make sure the line appears blue before
selecting in the workspace. Thiswill place avertical constraint on your element
automatically.

Note: If the automatic constraints become problematic while you are sketching, you can
hold down the Shift key to temporarily ignore constraints. Once you release Shift,
constraints will be recognized again.
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Select alocation abovetheorigin. If the line turned blue before you selected the second
location, it should appear with the vertical constraint on it like the one shown below. Make
sure when you specify the other locations that those elements also appear blue before
selecting in the workspace.

(1]

Select alocation to theright of the previouslocation. It should appear with the
horizontal constraint on the element and look similar to the diagram shown below.

H =]

Select a location below the previouslocation and on the H axis. It should appear similar
to the diagram shown below. Y ou might notice alittle, green circle appear. Thisisa
coincidence constraint. This coincidence constraint forces the end point to be aligned with
the H axis. Thisand other constraints will be discussed in more detail later on.

H
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Select alocation to theleft of the previouslocation. You may have noticed that the first
vertical line and the shorter horizontal line both turned green. This means they are iso-
constrained. Constraints will be discussed with greater detail in later exercises.

H

Select alocation abovethe previouslocation. It should appear similar to the diagram
shown below.

Select a location to the left of the previouslocation.

H
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Select alocation below the previouslocation. Your sketch should look similar to what is
shown here.

Select the origin point of the sketch again. Aslong asyou create the entire profile at one
time, selecting the start point again will close the profile and end the command. Y ou can
undo selections in the middle of creating your profile by using the Undo icon, or by using

the Ctrl Z keyboard shortcuit. E? The Undo iconisastandard icon so it is available on
each of the toolbar sections.

W W

Y Y
:jH O H 6]
L[]
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The sub-options for the Profile icon are available within the Tools Pal ette toolbar and are
shown below.

Tools Palette

-O First Point: H: | in |‘u’| Jin

-~ Line
0, Tangent Arc

<) Three Point Arc

Y ou will now perform a sketch with the Profile icon by using the Three Point Arc sub-
option. It allowsyou to define an arc without having to exit the Profile command.

Select the Profile icon. Q The next profile you are going to build looks like this.

H o) H
H (e] H
W W
W W
1
L Ho HI©

Select the origin point of the sketch plane. This specifies the starting point for your
profile. When you specify the next location, make sure the line appears blue before
selecting in the workspace. Thiswill place avertical constraint on your element
automatically.

Select a location abovethe origin. If the line appeared blue before you selected the
second location, it should appear with the vertical constraint on it like the one shown below.
Make sure when you specify the other locations for the lines that they also appear blue
before selecting in the workspace.

0
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Select alocation to theright of the previouslocation. It should appear similar to the
diagram shown below.

Select the Three Point Arc icon from the Tools Palette toolbar. =~ Thisicon will
allow you to specify alocation for the arc to pass through and alocation for the arc to end
at. Thearc will begin at the last location specified, which, in this case, is the endpoint of
the horizontal line.

Select up and to theright of the previouslocation. This specifies the location that the arc
should pass through. The next point specifies the endpoint of the arc.

Select down and to theright of the previouslocation. Thislocation should be straight
across from the start of the arc. It should appear similar to the diagram shown below.
Notice how the Three Point Arc icon in the Sketch tools toolbar automatically turned off

and the Line icon turned back on.
| /_\‘"O

Select to theright of the previous location.
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Select below the previouslocation, on the H axis. It should appear similar to the diagram
shown below.

Select to the left of the previouslocation.

Select above the previouslocation, as shown below.
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Select to theleft of the previous location.

| HI<

Select the Three Point Arc icon, then select up and to theleft of the previous location.
- Thisisthelocation that the arc will pass through. The next point specifies where the
arc will end.

Select down and to the left of the previouslocation. Thislocation should be straight
across from the start of the arc. It should appear similar to the diagram shown below.

Select to the left of the previouslocation.
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Select below the previouslocation. It should appear similar to the diagram shown below.

|O H<

Select the origin point of the sketch again. CATIA closesthe profile and exits the Profile

command.
H ﬁo H
H o H

W W
W W
1
L Ho HI©
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Pad

The Pad option alows you to use a sketch and extrude it in alinear direction to produce a
solid pad. You can create a sketch or profile on-the-fly by pressing the third mouse button
whilein the Selection box. This allows you to use one of the available options to define a
profileif you did not already have one created. When you create a pad, the Pad Definition
window appears as shown here.

Pad Definition 7 >
First Limit Second Lirmit
Type: Dimensicn w | (Type: Dimension e
Length: | 0.787in @ Length: | Din EI
Limit: |Hc selection | Limit: |H|: selection |
Profile/Surface Direction
Seecton: @ @ Nommalto profie
[ Thick Reference:| Mo selection |
Thin Pad
[] Mirrored extent ThicknessT | "
Reverse Direction ThicknessZ: | Oin
<gless
Cancel

Initialy, the window will appear with only the First Limit displayed. Y ou must select the
More >> button to see the Second Limit and Thin Pad options. Since the options are the
same for both limits, they will only be discussed once.

Type
Dimension Allows you to enter alength value
Up to next Extends to the next feature of an existing part
Uptolast Extends to the last feature of an existing part
Up to plane Extends to a specified plane, which isits Limit
Up to surface Extends to a specified surface, whichisits Limit

Profile/Surface

Selection Specifies which sketch will be used; you have the option to
modify the sketch using the Sketcher icon next to the box.
Y ou can also select a surface to use as your profile.

Thick Toggles the Thin Pad option. Thisalows you to add awall
thickness to the elements that make up the sketch.
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Reverse Sde Reverses the side an open profile will use to determine its
shape

Mirrored extent Applies only when the Type is set to Dimension; the pad will extend
the same distance in both directions, thereby eliminating the need for
asecond limit

Reverse Direction  Extrudes the pad in the opposite direction
Direction

Normal to profile Forces the pad to extrude normal to the sketch plane

Reference Extrudes the pad along a user-specified direction
Thin Pad
Thicknessl/2 Specifies the wall thickness that will be applied to each sketch
element
Neutral Fiber Forces the sketch element to be in the center; the wall

thickness is added to both sides equally
Merge Ends Extends or trims the elements to existing material

When you select a Type other than Dimension, you will have the option to specify an Offset
value from the corresponding limit.
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Open the PDAS - Padl document. There are two sketches aready created for you.

Select the Pad icon. éﬂ You will be able to create a pad using one of the sketches. This
exerciseis going to cover the various methods that you can use to create pads. A Pad
Definition window should appear similar to the one shown below.

Pad Definition ? >
First Lirmit

Type: Dirmension w

Length: |0.78Tin =

Lirmit: |Hn: selection |

Profile/Surface

Selection: Vi |

[ Thick

] Mirrored extent

Reverse Direction

Cancel

Select Sketch.1 from either the graphical area or thetree. Thiswill be the profile for the
pad feature. You are going to use the basic option of keying in alength for the First Limit.
Y ou will also preview what the Mirrored extent and Reverse Direction options do.

Change the Length to 4.0. Do not press Enter yet. Doing so will automatically create the
pad with the specified value. For now, you are going to want to Preview the pad in order to
see what CATIA isdoing until you understand the different options.

Select Preview. A preview of the pad appears. Y ou will now change some of the other
options to see the differences between them.

Select Mirrored extent, then select Preview. Asyou can see, instead of the pad extending
in only one direction, it now extends four inches on both sides. Y our sketch is being used
asthe mirror plane.

Select Mirrored extent again to turn it off, then select Preview. Now you are going to
reverse the direction of the pad so that it will extend in the opposite direction only.

Select Reverse Direction, then select Preview. The pad is still going to be four inches
wide. Thisisthe side you want to create the pad on.
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Select OK. The pad should appear similar to the diagram shown below. The sketch was
automatically hidden after being used by the pad. Thisis due to a setting under the pull
down menu Preferences.

3

&

Y ou are now going to explore the other Types you can use to define limits for your pads.

Select the Pad icon. éﬂ The Pad Definition window appears.

Pad Definition ? X
— First Limit

Type: Dimensicn ~
Length: I"riﬂ E

Lirnit: |N|: selection |

— Profile/Surface

Selection: 2|
[ Thick

Fewerse Side

[] Mirrored extent

Reverse Direction

More= =

]} Cancel P resies

Select Sketch.2. This specifies the sketch you want to use for the next pad.

Select Reverse Direction so that it extendstoward the other pad. Now you are going to
see what the other Types allow you to do.
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Changethe Type to Up to next and select Preview. Notice that the pad only goesto the
next side of the other pad. It should appear similar to the diagram shown below.

Changethe Typeto Up to last and select Preview. Notice that the pad goes all the way to
the last side of the previous part. It should appear similar to the diagram shown below.

Changethe Type to Up to plane. When you use this option you have to specify a plane or
aplanar side that you want the pad to be limited by.
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Select the planeindicated below, then select Preview. Notice that the pad goes up to the
plane and then stops. It should appear similar to the diagram shown here.

2 5 First Limit

Y ou may have to rotate the part around in order to see the limitation better. The Up to
surface option works very similar to the Up to plane option, except that you can specify a
surface instead of a plane.

The Offset field is now available, and you are able to enter both positive and negative
values. A positive value will extend the pad beyond the limit by the specified amount,
whereas a negative value will stop the pad short of the limit by the specified amount.

Enter 0.25 for the Offset, then select Preview. From the side, you can see that the pad
extends past the selected limit plane.
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Select the More >> option. This expands the window to reveal more options. Y our
window should appear similar to this.

Pad Definition ? x>
— First Limit | — Second Limit
Type: Up to plane w | | Type: Dimension w~
Limit: | Plane.1 | Length: I'Di” E
Offset: I'E'i” E Limit: | Mo selection |
— Profile/Surface — Direction
Selection: | Sketch.2 [ | B4 Normal to profile
. Reference: Mo selection
[ Thick
Rewerse Side e
i 0.039i .
[ kirrored extent Thlckness'll -
: o =
Reverse Direction ThICk”EﬁE:I -
O] Meutral Fiker [ kerge Ends
i s<less |
oK Cancel Preview

Currently, the Direction is specified as Normal to Profile. You will turn this off and specify
an element to be used for the direction instead.

Turn off the Normal to Profile option and select in the Reference field, then select the
angled edge closest to the origin as shown below and select Preview. The pad extrudes
in the direction of the line and stops at the plane specified earlier. It should appear similar
to the diagram below.
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Select Normal to Profile. The direction is once again normal to the sketch plane. Y ou will
now use aFirst Limit and a Second Limit together to create the pad.

Under the Second Limit, change the Typeto Up to plane, then select the face indicated
below and click Preview. Y our pad will now exist between the plane selected for the First
Limit and the selected face for the Second Limit, plus the offset value. Y ou can use faces
for the Up to Plane option as long as they are planar. Y ou can also use planes for the Up to
Surface option.

Changethe Typefor the First Limit to Up to Surface and select the face closest to
Sketch.2, then enter 0.0 for the Offset and select Preview. Y our pad should appear as
depicted below.

— ————,
3 FirstLimit » &
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Select OK. Thefinal part should look similar to the image below.

12

This exercise showed most of the options available when creating apad. There are other
shapes you will see that have some of the same options. Hopefully, you have a good
understanding of what each option allows you to do.

Note: Open profiles (sketches) can be used to create pads or pockets, aslong as they will be
closed by the other faces of your existing part. You will see this demonstrated in the next
exercise.

Save and close the document.
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Open the PDAS - Pad2 document. A sketch has already been created. You are going to
use the Thin Pad options to finish the model.

Select the Pad icon. ﬁﬂ Thiswill allow you to create a pad using the sketch. The Pad
Definition window appears.

Select Sketch.1. A Feature Definition Error window appears. It is because your sketch
contains some open profiles. However, thisis okay since you will be using the Thick
option.

Feature Definition Error

The selected sketch contains several open profiles or some
! geometry used for construction.

You must specify the construction geometry to solve the

profile ambiguity.

Do you want to use the selected sketch anyway?

Select Yes, then select the Thick option. Whenever you are using an open profile, you
will want to select the Thick option before doing anything else. Otherwise, you will
continue to receive error messages until it isturned on.

Turn on Neutral Fiber and enter 0.1 for Thicknessl. Thisoption splits the specified
thicknessin half, distributing the solid evenly in both directions. Make sure the directional
arrow in the graphical areais pointing toward the existing solid. If it is pointing away,
select the Reverse Direction button.

ChangetheFirst Limit to Up to surface and select the outer face of the part. You will
have to rotate it in order to select the outside surface.

Select OK. Your part should appear similar to the diagram shown below.

&

Save and close the document.
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CATIA Part Design & Sketcher 3DEXPERIENCE® R2019x
Open the PDAS - Pad3 document. There are three sketches already created for you.

Select the Pad icon. éﬂ The Pad Definition window appears.

Set the Type to Dimension with a Length of 0.75, then select Sketch.1 and click OK. The
pad should appear similar to the diagram shown below.

S

/

Select the Pad icon again, then select Sketch.2. éﬂ

Set the Type to Dimension with a Length of 0.75, then select OK. Y our part should ook
like this.

Do not close the document; you will continue to use it for the next exercise.
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