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Basic Part Design

This section will cover the basic use of the Part Design workbench to create parts. This
section will consist of three parts. basic shapes, operations on shapes and interfacing
between part design and sketcher.

Basic Shapes

This part will discuss the various shapes that can be created in part design using the icons on
the Part Design workbench. The purpose of this group of exercisesis to introduce how to
use those icons and their options. The usefulness of them, depend on the part you are trying
to create. It isimportant for you to understand how to use each of these iconsin conjunction
with your sketches to produce your final part.
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Pad

The pad icon allows you to use a sketch and extrude it in alinear direction producing a solid
pad. You can create a sketch or profile on-the-fly by pressing the third mouse button while
in the Selection box. When you create a pad, a Pad Definition window appears like the one

shown below.

Pad Definition

Firsk Lirnik Second Lirnik
Tvpe: |Dimensiu:un ﬂ Type: |Dimensi|:un ﬂ
Length: |U-?8?"‘I % Length: |Elin EI
| |
Profilef5urface Direction
ottt o seleckion @ < Mormal to profile
[ i Reference: | Mo selection

I Thin Pad

[ Mirrored extent |

Reverse Direction I |

““

O

w I W Cancel I I

Initially the window will appear with only the First Limit and then you have the option to
select the More>> option to see the Second Limit. Since the options are the same for both
limits they will be discussed only once.

Type
Dimension
Up to next
Upto last
Up to plane

Up to surface

Allows you to key in a Length

Goes to the next side of an existing part
Goesto the last side of an existing part
Goes to a specified plane which isits Limit

Goes to a specified surface which isits Limit

When you select a Type other than Dimension you will have the option to specify an
Offset value from the corresponding limit.

Basic Shapes, Page 174
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Profile/Surface

Selection

Thick

Reverse Sde

Mirrored extent

Reverse Direction

Direction

Normal to profile

Reference

Thin Pad

Thicknessl/2

Neutral Fiber

Merge Ends

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 select a surface instead and use the surface as your
profile.

Toggles the Thin Pad option. This allows you to add
thickness to the elements that make up the sketch.

Reverses the side an open profile will use to determine its
shape

Appliesto the Type Dimension, it will go the same distancein
both directions, thereby not being able to specify a second
limit

Changes the direction to the opposite direction

Thedirection will be in the normal direction of the sketch

Allows you to specify an element that defines the direction

Specifies the thickness that will be applied to each sketch
element

Forces the sketch e ement to be in the center and the thickness
is added to both sides equally

Extends or trims the elements to existing material

© Wichita State University
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Open the Pad1 document and save with your initials. You should see two sketches
already created for you.

Select the pad icon. @; Thiswill allow you to create a pad using one of the sketches.
This exercise is 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 2]

Firsk Lirnik
Type: |Dimensiu:un j

[ Thick

Jit=

[ Mirrored extent

Feverse Direction I

More == I

N |

Select Sketch.1. This specifies that you want to use that sketch to define the profile of your
pad. For this pad you are going to use the basic option of keying in alength. You will also
preview what the Mirrored extent and Reverse Direction options allow you to do.

Changethevaluein Length to be4. Do not press Enter or elseit will automaticaly create
the pad with that value. Normally you would just enter the value and press Enter, however
you are going to want to Preview in order for you see what it is going to do until you
understand the different options.

Select Preview. A preview of what the pad will look like appears. You will now change
some of the other options to see the difference between them.

Select Mirrored extent and select Preview. Asyou can see, instead of the pad extending in
only the one direction, it now extends both directions, four inches each. It basically isusing
your current sketch as the mirror plane.

Select Mirrored extent again to turn it off and select Preview. Now you are going to
reverse the direction in order for the pad to be created in the opposite direction.

Select Reverse Direction and select Preview. Notice that the pad is still going to be four
inches wide but it is now going in the opposite direction. Thisis the pad you want to create.
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Select OK. The pad should be created and appear similar to the diagram shown below.
Notice that the sketch automatically was hidden after being used by the pad. Thisistrue
when using most of the options because of a setting under the pull down menu Tools,
Options.

154

Y ou are now going to explore some of the other Types that you can use to define limits for
pads that you create.

Select the pad icon. @; A Pad Definition window appears as shown below.

Pad Definition HE

First Lirnik
Type: |Dimensiu:|n ﬂ

Length: ﬂ @
T a—

Profile/Surface

Selection:; (= =)

[ Thick

Pzl |

[ Mirrored extent

Reverse Direckion I
Mare == I

- I W Cancel I I

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

Select Reverse Direction so that the direction istoward the other pad. Now you are
going to see what the other Types allow you to do.
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Change the Typeto Up to next and select Preview. Notice that the pad only goes to the
next side of the other pad. It should appear similar to the diagram shown below.

Changethe Typeto Upto 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.

Change the Typeto 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 plane that isaway from the origin and select Preview. Notice that the pad
goes up to the plane and then stops. It should appear similar to the diagram shown below.

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.

Select the More>> option. This expands the window and shows some other options. The
window should appear similar to the one shown below.

Pad Definition

Firsk Limit Second Lirnik
Twpe: |Llp to plane j Type: |Dimensiu:un j
Limit: ~ [Plaret Length:  |Oin =
Offset; | Oin = [Mo selection
Profile/Surface Direction
Selection: W@ 4 Mormal ko profile
(] Thick Reference: W
l Thin Pad
0 |
Reverse Direction I |
Ll
‘ l & Cancel I l

Currently the Direction is specified to be Normal to profile. Y ou will turn that off and
specify an element to be used as the direction. Once again thisisjust to show you the
capabilities of the option.

Select Normal to profileto turn it off. The Normal to profile option isno longer activated.
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Select in the Reference box. This allows you to specify an element to be used as the
direction.

Select the angled edge closest to the origin and select Preview. The pad extrudesin the
direction of the line and stops at the plane that was specified earlier. It should appear
similar to the diagram shown below.

Select Normal to profile. This changes the direction back to being normal to the sketch.
Y ou are now going to use aFirst Limit and a Second Limit to create the pad.

Under the First Limit select the Limit box. Thiswill allow you to specify a new plane for
your limit.

Select the angled side closest to the sketch. This definesthe First Limit. Y ou will now
define the Second Limit.

Under the Second Limit change the Typeto Up to plane.

Under the Second Limit select the Limit box.
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Select the angled side farthest from the sketch and select Preview. This definesthe
Second Limit and shows you a preview of your new pad. It should appear similar to the
diagram shown below.

Select OK. The final part should look similar to the diagram shown below.

154

This exercise showed most of the options available when creating apad. There are other
shapes that have these same options and they work the same. 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 as long as they will
be closed by the other faces of your existing part.

Save and close your document.
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Open the Pad2 document and save with your initials. You should see a sketch aready
created for you. You are going to use the Thin Pad options to finish the model.

Select the pad icon. @1 Thiswill allow you to create a pad using the sketch. The Pad
Definition window appears.

Select Sketch.1. This specifiesthat you want to use that sketch to define the profile of your
pad. A Feature Definition Error window appears. This error message appears since your
sketch does not contain closed profiles. However, thisis okay since you are going to use the
Thin Pad options.

Feature Definition Error

! You must specify the construction geometry ko solve the profile ambiguity.,

2 The selected sketch contains several open profiles or some geometry used For construction,
-

Do wou wank to use the selecked sketch anvway?

Yes Mo

Select Yes.
Turn the Thick option on. The Thin Pad options become available.
Turn on the Neutral Fiber option and specify 0.1 for Thicknessl.

Make surethedirection is pointing downward. If the direction is pointing upward then
select the Reverse Direction button.

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

Select OK. The pad is created and the part should appear similar to the diagram shown
below.

Save and close your document.
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Open the Pad3 document and save with your initials. Y ou should see three sketches
already created for you.

Select the pad icon. @J Thiswill allow you to create a pad using one of the sketches.

Select Sketch.1. This specifies that you want to use that sketch to define the profile of your
pad.

Using the Type Dimension and a Length of 0.75 create the pad by selecting OK. The
pad should appear similar to the diagram shown below.

Select the pad icon. @J Thiswill allow you to create a pad using one of the sketches.

Select Sketch.2. This specifies that you want to use that sketch to define the profile of your
pad.

Using the Type Dimension and a Length of 0.75 create the pad by selecting OK. The
pad should appear similar to the diagram shown below.

© Wichita State University Basic Shapes, Page 183



CATIA Part Design & Sketcher CATIA® V5R14
Pocket

The pocket icon allows you to use a sketch and extrudeit in alinear direction producing a
pocket. You can create a sketch or profile on-the-fly by pressing the third mouse button
whilein the Selection box. When you create a pocket, a Pocket Definition window appears
like the one shown below.

Pocket Definition

Firsk Limit Second Limik
Tvpe: |Dimen5i|:|n j Type: |Dimensinn j
Depth: |0.75in 2] [pepth:  foin =
I |
Profilefsurface Direckion
S aa el Mo selection @ 4 Mormal to profils
: eference: Mo selection
[ Thick Ref Mo selecti
I Thin Pocket
] Mirrared extent |
Rewverse Direckion I |
L]
[ | @ cancel | |

Initially the window will appear with only the First Limit and then you have the option to
select the More>> option to see the Second Limit. Notice that the options are exactly the
same as the options for creating apad. The mgjor difference between pad and pocket is that
apocket is removed instead of added to your part.

Type
Dimension Allowsyou to key in a Length
Up to next Goesto the next side of an existing part
Uptolast Goesto the last side of an existing part
Up to plane Goesto a specified plane which isits Limit
Up to surface Goesto a specified surface which isits Limit

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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Profile/Surface

Selection

Thick

Reverse Sde

Mirrored extent

Reverse Direction

Direction

Normal to profile

Reference

Thin Pad

Thicknessl/2

Neutral Fiber

Merge Ends

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 select a surface instead and use the surface as your
profile.

Toggles the Thin Pad option. This allows you to add
thickness to the elements that make up the sketch.

Reverses the side an open profile will use to determine its
shape

Appliesto the Type Dimension, it will go the same distancein
both directions, thereby not being able to specify a second
limit

Changes the direction to the opposite direction

Thedirection will be in the normal direction of the sketch

Allows you to specify an element that defines the direction

Specifies the thickness that will be applied to each sketch
element

Forces the sketch e ement to be in the center and the thickness
is added to both sides equally

Extends or trims the elements to existing material

© Wichita State University
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Y ou will now create a pocket in the existing part using Sketch.3.

Select the pocket icon. , Thiswill allow you to create a pocket using one of the

sketches.

Select Sketch.3. This specifies that you want to use that sketch to define the profile of your
pocket.

Select Reverse Direction.

Using the Type Up to next create the pocket by selecting OK. The pocket should appear
similar to the diagram shown below.

Save and close your document.
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Open the Pocket document and save with your initials. You should see apad and a
sketch that have been created for you.

Select the pocket icon. , Thiswill allow you to create a pocket using the sketch.

Select Sketch.2. This specifies that you want to use that sketch to define the profile of your
pocket.

Changethe Typeto Up to next and select Preview. A preview of the pocket should
appear. It should appear similar to the diagram shown below.

Changethe Typeto Upto last and select Preview. A preview of the pocket should appear.
It should appear similar to the diagram shown below.

Select OK. The pocket appears.

Save and close your document.
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Multiple Profiles

Y ou can create objects using a single profile of a sketch that contains multiple profiles.
This allows you to create multiple profiles on the same sketch and then using pad or pocket
you can have each profile extrude a different distance asif they were separate sketches.
When you do this each pad or pocket will reference the same sketch, just a different part of
the sketch.

Open the Multiple profiles document and save with your initials. You should see a
sketch that has already been created for you.

Select the pad icon. @;

In the Selection box pressthe third mouse button and select Go to profile definition.
The Profile Definition window appears as shown below.

() Whale geometry @ Sub-elements
Selection

Suppork | Starking elements

add I Remaowe I I |
1 & Cancel I
Lo,

Thiswill allow you to select the sub-elements of a sketch.

Select the box portion of the sketch. Notice just by selecting an edge that entire profile
was selected but not the whole sketch.

Select OK. This closes the Profile Definition window and returns to the Pad Definition
window with the Selection being Complex.

Changethe Length to be 1.0 and select OK. The pad is created using just the one profile
of the sketch. Notice that the sketch still remains shown because you did not use the entire
sketch thereforeit did not automatically hide.
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Repeat the steps and create pads out of the other two profiles1.0inch in length. It
should appear similar to the diagram shown below.

The specification tree should have each pad using the same sketch as shown below.

-@ Pad.1
*‘@ Sketch.1
=) Pad.2
*‘@. Sketch.1

-—@ Pad.3
*‘@ Sketch.1

It isnormally a better ideato create a separate sketch for each object but there are times
when this capability becomes extremely useful, especially when constraining.

Save and close your document.
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Multi-Pad and Multi-Pocket

There is another option to creating a pad or pocket with a sketch that contains multiple
profiles. Each profile can have its own distance but, instead of using a portion of a sketch
for each pocket or pad you can create one pad or pocket using all the different profiles of the
sketch. These are referred to a multi-pads or multi-pockets. In this example you will be

creating a multi-pocket but both options work very similarly.

Open the Multipocket document and save with your initials. A part should appear with

a sketch that contains multiple profiles as shown below.

Select the multi-pocket icon.

Select Sketch.2. A Multi-Pocket Definition window appears. It is shown below with the

More>> button selected.

Multi-Pocket Definition

' Thisislocated under the pocket icon.

— Firsk Limit — Second Limit
Tvpe: IDimensiu:un LI Type: IDimensiun ;I
Depth: IU"'I 2] Depth: |0in =
Lirnit: |no selection Lirit:  [Mo selection
— Damains — Direction

Mr I Diomain I Thickness I I3 Mormal to sketch

! Extrus!on dﬂma!' " D!n Reference: IND selection

2 Extrusion domai... 0in

3 Extrusion domai...  0in Reverse Direckion i

4 Extrusion domai... 0in

5 Extrusion domai... 0in

6  Extrusion domai... 0Oin

@ oK i & Cancel i Previgw I

CATIA® V5R14
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All of the options are the same as they were for a normal pocket except that the Type
options are limited to Dimension only for now. It is expected that additional options will
appear here in the future. Noticethat all six profiles appear under the Domains area. You
can select adomain and then specify a Depth for that domain. Y ou also have the option of
selecting multiple domains and entering the depth only once.

Select the Extrusion domain.1 from the window. It highlights. Y ou can now enter a
depth.

Key in 0.5 for the Depth. Do not press the Enter key or it will go ahead and build the
pocket.

Select the Extrusion domain.2 from the window and key in 0.75 for the Depth.

Select the Extrusion domain.3 and Extrusion domain.4 from the window. Y ou can do
this by holding down the Ctrl key when you select the second domain.

Key in 0.50 for the Depth.

Key in 0.75 for the Depth of Extrusion.5 and 0.25 for the Depth of Extrusion.6. The
window should appear similar to the one shown below.

Multi-Pocket Definition

Fir sk Lirnik Second Lirnik
Type: |Dimensiu:nn j Twpe: |Dimensin:|n j
Depth: | 0.25in = Depth: |Cin =
| |
Damains Direction
Mr | Domain Thicknes: o Mormal to sketch

1 Extrusion domain.l  0.5in -
Exkrusion domain.2  0.75in INo selection
Exkrusion domain.3  0.5in
Exkrusion domain.4  0.5in
Exkrusion domain. 5 0.75in
Exkrusion domain, & 0.25in

Rerverse Direction I

z
3
4
]
2]

< *

< <less I
@ 0K I o Cancell Previsw I
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Select OK. The multi-pocket is created. It should appear similar to the one shown below.

Notice that thisis different from using multiple profiles to create multiple pads or pockets.
This method creates just one multi-pad or multi-pocket using the one sketch. If you make
changes to the sketch that was used for the multi-pocket then you will have to modify the
multi-pocket.

Save and close your document.
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Other avarlable courses

CATIA V5 and ENOVIA

* CATIA Basic Concepts

* CATIA Part Design & Sketcher

* CATIA Assembly Design

* CATIA Drafting

* CATIA Wireframe & Surfaces

* CATIA Prismatic Machining

* CATIA Surface Machining

* CATIA Fitting Simulation & Kinematics
* CATIA Functional Tolerancing & Annotation
* CATIA Stress Analysis

* ENOVIA DMU Viewer

* ENOVIA LCA Basic Concepts

* ENOVIA LCA Advanced Concepts

* ENOVIA LCA Product Design

To enroll in any of the above courses, contact us at: (316) 978-3283
toll-free at: 1-800-NIARWSU or email: info@cadcamlab.org
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